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List of Symbols Used in this Guide and on the LvPM and Liver Console 

SYMBOLS USED IN THIS GUIDE AND ON THE LVPM AND LIVER CONSOLE 

Symbol Meaning Symbol Meaning 

Indicates On (only for a part of the equipment) Indicates Off (only for a part of the equipment) 

Run/Standby Non-ionizing, electromagnetic radiation 

Direct current Alternating current 

Bile cannula connection Level 1 ingress protection 

Oxygen Saturation/Hematocrit Blood and Prime Solution Port 

PV Portal Vein cannula connection PVF Portal Vein Flow 

HA Hepatic Artery cannula connection HAF Hepatic Artery Flow 

Portal Vein flush solution port Hepatic Artery flush solution port 

Venous sample and injection port Drainage Bag Connection 

Portal Vein infusion line connection location #1 Portal Vein infusion line connection location #2 

Portal Vein infusion line connection location #3 Hepatic Artery injection port 

Hepatic Artery vent and sample port Portal Vein vent 

Portal Vein Clamp fine adjustment Follow Instructions For Use 

SDS Channel location 

NOTE—For detailed information on system status icons that appear on the Wireless Monitor and its display, see Section 3.2.1, 
“Wireless Monitor.” 
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Glossary of Terms 

GLOSSARY OF TERMS 

Term Meaning 

ABG Arterial Blood Gas 

Annotations Notes or comments entered through the Wireless Monitor during the session that are automatically stamped 
with the time of entry and saved in the session file. 

Circuit Refers to the perfusate loop in the Liver Perfusion Module. 

Data Card A removable SD Data card used to store perfusion, infusion, and monitoring parameters from the current 
session, which can be downloaded and analyzed on a personal computer. 

Erase Bar A vertical line displayed on the waveform. Newest data is displayed to the immediate left of the erase bar. 

Flow Probes Liver Console probes that you attach to the Liver Perfusion Module. They are used to measure HAP and PVP. 

Fr French size 

HA Hepatic Artery 

HAF Hepatic Artery Flow 

HAP Hepatic Artery Pressure. Displayed on the Wireless Monitor in millimeters of mercury (mmHg). 

HCT Hematocrit 

HCT% Hematocrit, expressed as a percentage by volume. 

LvPM Liver Perfusion Module 

L/min Liters per minute 

mL/min Milliliters per minute 

mmHg Millimeters of mercury 

mm/sec Millimeters per second 

Mobile Base The removable Mobile Base has four wheels, with brakes on the front wheels. The Mobile Base can be 
installed as needed during system use. During transport, raise the two-position handle to push the system. 
With the Mobile Base removed, you can set the system flat or carry it with the lift handles. 

Organ Care System The Organ Care System (OCS™) houses the permanent infusion and circulatory pumps, the batteries, a data 
card, the gas delivery subsystem, the reusable flow probes and SvO2/HCT probe, and the removable Wireless 
Monitor. During preservation, it houses the single-use Liver Perfusion Module. 

PGI2 Epoprostenol Sodium (Flolan or equivalent) 

PV Portal Vein 

PVF Portal Vein Flow 

PVP Portal Vein Pressure. Displayed on the Wireless Monitor in millimeters of mercury (mmHg). 

Power-cycle To Power-cycle the system, use the On/Off switch on the side of the Liver Console to turn the system OFF, 
wait 10 seconds, and then turn it ON. 

pRBC A unit of packed Red Blood Cells (RBCs). 

Priming Solution The perfusate that is initially circulated through the Liver Perfusion Module circuit prior to organ connection 
and during organ preservation. 
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Glossary of Terms 

Term Meaning 

Pump Compliance 
Chamber 

Located between the circulatory pump and the perfusate warmer, the red-colored pump flow compliance 
chamber smooths out the pulsatile flow from the pump. 

Run Mode Power mode where the system is on, the Wireless Monitor is active, and the pump can operate. 

SDS Solution Delivery Subsystem 

Session A session is created in internal system memory when the system is set to Run Mode. Every time Run Mode is 
entered, you can choose whether to continue using the last session file or create a new one. In ordinary 
circumstances, data from all procedures associated with an organ should be documented in only one session. 
The system logs all system error events, all alarm events, trend data for each parameter at 2-minute intervals, 
and all system operating events that occur in each session. 

Standby-cycle To Standby-cycle the system, press the Standby button to switch from Run Mode to Standby Mode and then 
back to Run Mode. The system will automatically run the Self Test. 

Standby Mode A power mode where the system is on but the Wireless Monitor is off and no perfusion may be performed. 
Standby Mode is the mode used during OCS™ storage; organs cannot be preserved in this mode. The OCS™ 
must be plugged in to AC power to avoid battery depletion when storing the OCS™ in this mode. 

SvO2 Mixed venous hemoglobin oxygen saturation percentage. 

SvO2/HCT Probe A Liver Console probe that you attach to the Liver Perfusion Module. It is used to measure the venous oxygen 
saturation and hematocrit in the perfusate leaving the liver. 

Temp Temperature, displayed on the Wireless Monitor in degrees Celsius (°C). 

TPN Total Parenteral Nutrition solution 

Trend A trend contains the most recent 24 hours of data, updated every 2 minutes. Each data point represents the 
average value calculated over the previous two minutes. You can configure trend data to display on the 
middle and bottom frames on the Wireless Monitor. 

Waveform Real-time waveforms display continuously updated data. The waveforms are drawn from left to right with the 
most current data. An Erase Bar overwrites the oldest data first. If more than one graphic frame is configured 
to show real-time waveforms, the Erase Bars are automatically synchronized. Use the Configuration Menu to 
configure which waveforms are displayed in the middle and bottom frames on the Wireless Monitor. 

Wireless Monitor A small, dockable monitoring system with an LCD screen and controls for configuring system functions and 
screen displays, and for adjusting system settings during preservation. When removed from its docking 
station on the Liver Console, the Wireless Monitor operates wirelessly, powered by its own battery. 
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Chapter 1: Read This First 

1. CHAPTER 1: READ THIS FIRST 
This chapter contains important information about the documentation for your TransMedics® OCS™ Liver and 
about contacting TransMedics. 

1.1. Directions to User 
This manual provides detailed instructions regarding the clinical use of the OCS™ Liver, as well as an overview 
of the system, how to set up the system, understanding the Wireless Monitor controls and functions, 
troubleshooting, cleaning, and maintaining the system. This guide is to be reviewed prior to using the system, 
noting the Warnings, Cautions, and Notes throughout the guide. 

A TransMedics representative must install and activate each new system before a qualified health care 
professional can use it. 

1.2. User Training Requirements 
The OCS™ Liver is intended for use only by qualified healthcare professionals trained in the use of the OCS™ 
Liver. 

Completion of the TransMedics training program is required prior to use of the OCS™ Liver. The training 
consists of initial hands-on training and periodic refresher training as needed. 

1.3. Indications for Use 
The indications for use are as follows: 

The TransMedics® Organ Care System (OCS™) Liver is a portable extracorporeal liver perfusion and 
monitoring system indicated for the preservation and monitoring of hemodynamics and metabolic 
function which allows for ex vivo assessment of liver allografts from donors after brain death (DBD) or 
liver allografts from donors after circulatory death (DCD) £ 55 years old and with £ 30 mins of warm 
ischemic time, macrosteatosis £ 15% in a near-physiologic, normothermic and functioning state 
intended for a potential transplant recipient. 

1.4. Contraindications 
The OCS™ Liver should not be used for: 

• Livers with moderate or severe traumatic injury 

• Livers with active bleeding (e.g., hematomas) 

• Split livers 

• Donor Livers with accessory arterial blood supply requiring back table anastomosis 

1.5. Precautions 
A device malfunction or user error could lead to a loss of a donor organ. 

Only trained users should use the OCS™ Liver. 

. 
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Chapter 1: Read This First 

1.6. Patient Counseling 
Patients should be provided with the OCS™ Liver Patient Brochure that describes the device, the benefits and 
risks, and provides an overall summary of the clinical experience with the OCS™ Liver. 

1.7. Conventions 
The terms OCS™ Liver System, OCS™, and system are used interchangeably throughout this manual to refer to 
the OCS™ Liver. 

The system uses consistent conventions throughout the interface and accompanying documentation to make 
it easy for you to learn and use. 

WARNING—A Warning alerts you to a potential serious outcome, adverse event or safety hazard. Failure to observe a warning 
may result in loss of organ, death, or serious injury. 

CAUTION—A Caution alerts you to situations where special care is necessary for the safe and effective use of the product. Failure 
to observe a caution may result in minor or moderate personal injury or damage to the product or other property, and possibly a risk 
of more serious injury. 

NOTE—A Note brings your attention to important information that will help you operate the system more effectively. 

1.8. Supplies 
The components, accessories, and supplies required when using the OCS™ Liver must be used in accordance 
with this user manual, associated documents, and accepted medical standards. To order additional parts and 
supplies, see Chapter 14. 

CAUTION—Only accessories and supplies from or recommended by TransMedics, Inc. are to be used with the OCS™ Liver. Use of 
accessories and supplies other than those supplied by or recommended by TransMedics may cause system malfunction and 
invalidate the TransMedics warranty. 

1.9. Contacting TransMedics 
1—For Customer Clinical Support: 

Please contact TransMedics prior to departure to Donor Site on one of the following numbers: 

US/AUS/Canada: +1-978-222-3733 
EUR: +31(0) 20-7084561 

2—For Customer Service: 

Please contact TransMedics for assistance at +1-978-552-0999. 
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Chapter 1: Read This First 

You can also contact one of the following offices for referral to a customer service representative, or visit the 
TransMedics website: www.transmedics.com. 

Corporate and North American Headquarters 
TransMedics, Inc. 
200 Minuteman Road, Suite 302 
Andover, MA 01810, USA 
Tel: +1-978-552-0999 
Fax: +1-978-552-0978 

Authorized EU Representative 
Emergo Europe B.V. 
Prinsessegracht 20 
2514 AP The Hague 
The Netherlands 
Tel: +31 70 345 8570 
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Chapter 2: Safety Information 

2. CHAPTER 2: SAFETY INFORMATION 
This chapter provides information about safety issues that may arise. Read this section before you use the 
OCS™ Liver or any of its components. Be sure to read all applicable usage, patient safety, operator safety, and 
electrical safety guidelines in this manual. 

2.1. General Warnings 

WARNINGS— 

Failure to abide by the precautions detailed in this document may cause the system and its use to be out of compliance with 
regulations and places personnel and any people near the system at risk of injury or death. 

No modification of this equipment is allowed. 

Not to be used for children or pregnant or nursing women recipients. 

CAUTIONS— 

Always check the expiration date on each package, including the Liver Perfusion Set and the OCS Liver Bile Salts Set. If the date has 
expired, do not use the item. 

Always follow your institutional protocols for handling and disposal of blood-contaminated materials. 

All donors must be properly screened for infectious diseases as part of the standard of care for liver transplants. User exposure to 
donor blood from leakage at connection sites during the blood collection process may occur. Follow Universal Precautions. 

2.2. Electrical Safety 
This section provides warnings and cautions related to electrical safety. 

WARNINGS— 

Never use a converter adapter to plug the 3-pronged AC plug into a 2-pronged ungrounded wall outlet. Doing so may result in 
electric shock to the operator and damage to the equipment. 

To avoid risk of electric shock, this equipment must only be connected to a mains supply with protective earth. 

Do not remove any system covers except those necessary to access the system for use, as described elsewhere in this manual. Any 
other covers are to be removed by qualified TransMedics service personnel only. Only a qualified TransMedics Service 
representative may service the system or any of its accessories. Any attempt by the user to disassemble the OCS™ or any of its 
accessories could expose the user to electrical or physical hazards that could cause serious injury or shock and will void the 
warranty. Accidentally contacting the electrical circuits inside the housings may result in electric shock to the operator and damage 
to the equipment. 

Do not immerse an OCS™ battery in water, and do not allow liquids to enter the slot or the electrical contacts at the back of the 
battery during cleaning. Lithium may react violently when mixed with water, leading to possible battery leakage, smoke, and fire. 

Do not dispose of OCS™ battery packs in an incinerator or other fire. The cells may explode. Check with local codes for special 
disposal instructions. If a fire occurs, use institutional procedures for putting out a lithium fire. Do NOT use water. 

Before cleaning or servicing the system, disconnect all external power sources. 
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Chapter 2: Safety Information 

If it is necessary to disconnect the unit from the AC power, you must unplug the unit from the AC power receptacle. Neither the 
button nor the system On/Off switch will completely disconnect power. 

To avoid electrical shock, use only the power cords supplied by TransMedics for the OCS™, and connect only to properly grounded 
wall outlets. Do not use additional cables or extension cords with the TransMedics system. If you have any doubt about the integrity 
or suitability of the external power or of the cable, plug, or connector, do not connect the power cord. To avoid potential electrical 
hazards, allow the system to function on OCS™ battery power only, until appropriate external power is available or any problems 
have been resolved. 

CAUTIONS— 

Use the system only at the temperatures, relative humidities, and altitudes specified in Chapter 13, “System Specifications” of this 
manual. 

Carefully wrap the OCS™ power cord around the power cord wrap tabs when the device is not plugged into AC power. 

Connect the system AC power cord only to a properly grounded 100V to 240V, 50/60 Hz Hospital Grade AC outlet. 

To fully de-power the system, the user must unplug the system from the AC power receptacle and either fully deplete the OCS™ 
batteries, or remove them completely from the system. 

Lithium batteries must be packaged for shipment by qualified personnel and shipped according to applicable transportation laws in 
the original packaging or replacements supplied by TransMedics. 

2.3. Mechanical and System Safety 
This section provides warnings and cautions related to mechanical and system safety. 

WARNINGS— 

Do not use the system and accessories in the presence of explosive anesthetics. 

Cleaning and disinfection must be performed in a well-ventilated area to prevent inhalation of toxic fumes. 

Failure to use personal protective equipment while cleaning and disinfecting may result in exposure to blood borne pathogens or 
other potentially infective materials. 

Do not to look into the high-pressure exhaust sources while connecting the gas cylinder to the regulator. In the event of an internal 
failure of the pressure regulator, a pressure relief valve will automatically activate to maintain regulated system pressure. In this 
event, high-pressure gas may exhaust from high-pressure relief valve and/or atmospheric vent and can result in an eye injury (Figure 
1). 
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Chapter 2: Safety Information 

Figure 1: Left: CPI Regulator (note smooth body); Right: PI Regulator (note threaded body) 

CAUTIONS— 

Inspect TransMedics shipments to ensure all items are included and that there has been no shipping damage. 

Before and after each use, inspect the system for any physical damage that might require service or replacement of an individual 
component in time for the next use. 

Before use, aseptically open and inspect each component, checking for any cracks, leaks, or other damage that might impact use. Do 
not use components that indicate damage. 

Keep the Liver Console surfaces and cables clean, cleaning all surfaces and cables before and after each use. Dispose of the LvPM, 
then clean and disinfect any bodily fluid or blood-contaminated areas of non-sterile parts of the system according to the instructions 
in Chapter 11. Do not remove the SDS from the OCS™ except as required for cleaning. Do not use any cleaning or disinfection agents 
other than those prescribed in this manual. Doing so may lead to component damage, or interference with proper system operation. 

Do not attempt to sterilize the OCS™ or any of its non-sterile components. Doing so may damage the system. The LvPM and its 
sterile accessories are intended for single use only. Do not attempt to re-sterilize any of these single use components. 

During transport, position the OCS™ so that it never sits at an angle of greater than 15 degrees from vertical. Operating the OCS™ at 
angles greater than 15 degrees may disrupt fluid paths in the LvPM and lead to system malfunction. 

If a regulator failure occurs, monitor arterial blood gas and gas cylinder pressure closely as the cylinder will expire more quickly than 
under normal conditions. If any unexpected changes in arterial blood gas occur, turn gas flow rate to 0 mL/min, close the valve on 
the gas cylinder and discontinue its use. 

Carefully route system power cords to reduce the possibility of tripping or disrupting operation during system use or transport. 

Always use two people to lift or carry the system, which may weigh up to 45 kg (100 lb) without the organ, fluids, or the Mobile 
Base. When moving the system without installing the Mobile Base, use two people, one holding the right lift handle and one holding 
the left lift handle. 

Do not use the push handle to lift the system. The handle is not designed to support the system weight. System damage or personal 
injury may result if the push handle is used improperly. 

Use only the black push handle to push the system, as using other surfaces could result in instability. 
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Chapter 2: Safety Information 

Wheel brakes are only meant to stop forward movement of the OCS™ but the device can move backward with brakes engaged. 

Before transporting the OCS™ in a vehicle, strap it securely in place. 

During transport, do not subject the OCS™ to vibration levels higher than those to which a patient can be safely exposed. Excessive 
vibration may disrupt fluid paths in the LvPM and lead to system malfunction. 

During transport, avoid sudden stops, turns, and reversals in direction that might subject the OCS™ to high lateral acceleration. 

Use only accessories and supplies from or recommended by TransMedics. Use of accessories and supplies other than those supplied 
by or recommended by TransMedics may cause organ damage and will invalidate the TransMedics warranty. (This manual details 
approved accessories and supplies as relevant to system operation.) 

2.4. Patient and Organ Safety 
This section provides warnings and cautions related to patient and organ safety. 

WARNINGS— 

The OCS™ Liver Bile Salts Set is intended for use only with the OCS™ Liver for liver transplantation. It should not be administered in 
any way directly to a patient. 

Only OCS™ Liver Bile Salts should be used with the OCS Liver. 

Only TransMedics-approved perfusion formulations have been tested on the OCS™ Liver. The perfusion formulation approved for 
use with the OCS Liver is explained in Section 4.3 of this User Guide. Other perfusion formulations have not been tested, and 
TransMedics cannot assure their compatibility. If non-tested solutions are used with the OCS™ Liver, the physician must ensure their 
compatibility as part of the overall fluid mix. Potential hazards include interactions, inaccurate delivery rates, inaccurate pressure 
alarms, and nuisance alarms. 

The OCS™ Liver is intended for preservation of an explanted liver. It is not intended for direct contact with any patient. 

Always follow your institutional procedures for use of aseptic procedures, for working inside a surgical field, and for handling and 
disposing of blood-contaminated materials. Failure to do so can lead to biocontamination of the organ, the operating room 
environment and personnel. Use aseptic technique when: 

• Touching the organ 

• Opening the organ chamber 

• Opening the sterile drape 

• Accessing the docked Wireless Monitor’s controls through the clear film of the TransMedics sterile drape 

• Preparing and connecting solutions for use in the circuit 

• Adding pRBCs to the reservoir 

• Making injections into the circuit 

• Sampling fluids from the circuit. 

PN 100005719, REV 1 Page 15 

http:preservationofanexplantedliver.It
http:useonlywiththeOCS�Liverforlivertransplantation.It


     

 

        

                     
              
     

 

     
 

 

        

 
 

 

  

  

  

  

  

  

  

  

 

Chapter 2: Safety Information 

All parts of the LvPM and its sterile accessories are intended for single-use only. Do not attempt to resterilize or reuse the LvPM or 
any of the sterile accessories. Reuse or resterilization may compromise the structural integrity of the sterile components, thus 
creating a potential risk to patient safety. 

2.5. Shipping, Handling, and Storage Requirements 

Figure 2: Shipping, Handling, and Storage Requirements Symbols 

Unless otherwise noted the OCS™ and its accessories have the following shipping, handling, and storage 
requirements: 

1. 10% to 95% Humidity Limitation 

2. 50 to 106 kPa Atmospheric Pressure Limitation 

3. -20 to 50°C Ambient Temperature 

4. Package must only be oriented the indicated side up 

5. Keep away from sunlight 

6. Fragile, handle with care 

7. Handle with care 

8. Keep away from rain. 
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Chapter 3: System Overview 

3. CHAPTER 3: SYSTEM OVERVIEW 
This chapter provides an overview of the OCS™ Liver. 

3.1. OCS™ Liver Components 
The OCS™ Liver consists of the following major components: 

1. OCS™ Liver Console: This is a compact electromechanical device that contains an integrated pulsatile 
perfusion pump, batteries, perfusate warmer, and pressure, flow and SvO2/HCT probes. In addition, it 
has an integrated Wireless Monitor that allows the operator to control and display critical perfusion 
parameters. 

2. OCS™ Liver Perfusion Set: The Liver Perfusion Set includes the Liver Perfusion Module (LvPM) and LvPS 
Accessories. The LvPM is a sterile, single use perfusion module that has embedded sensors, perfusion 
and circuits, and perfusate sampling ports. The LvPS Accessories are sterile, disposable accessories 
necessary to instrument the liver and manage the perfusate. 

3. OCS™ Liver Bile Salts Set: The OCS Liver Bile Salts are composed of Sodium Taurocholate, which is 
infused to the circulating perfusate to replenish bile salt levels during perfusion on the OCS Liver. 

CAUTION—The components, accessories, and supplies required when using the OCS™ must be used in accordance with this user 
manual, associated documents, and accepted medical standards. Only accessories and supplies from or recommended by 
TransMedics are to be used with the OCS™. Use of accessories and supplies other than those supplied by or recommended by 
TransMedics may cause system malfunction and invalidate the TransMedics warranty. 

3.1.1. Items Included with the Liver Console 

Each Liver Console is shipped with the following components: 

• OCS™ Mobile Base 

• OCS™ Wireless Monitor 

• OCS™ Data Cards 

• OCS™ Flow Probes (HA, PV) 

• OCS™ SvO2/HCT Probe 

• OCS™ Gas Cylinders 

• Rechargeable OCS™ batteries (3) 

• Power Cords (country-specific). 

3.1.2. Items Included with the Liver Perfusion Set 

Each Liver Perfusion Set is sterilized by ethylene oxide and shipped with the necessary sterile components 
required during a liver preservation session. Each Liver Perfusion Set includes the following components: 

• OCS™ LvPM 

• OCS™ Liver Perfusion Initiation Set 
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Chapter 3: System Overview 

• OCS™ Liver Instrumentation Tool Set 

• OCS™ Liver Solution Infusion Set 

• OCS™ Liver Perfusion Termination Set. 

3.1.3. Additional Items Needed 

In addition to the materials supplied by TransMedics, some additional standard hospital equipment may be 
needed. The following lists items that should be available. However, this list is not all-inclusive; other items 
may be necessary: 

• IV poles for transferring blood and priming solution 

• Additional sterile drapes if required 

• Specific additives for the perfusate 

• Syringes, needles, and other miscellaneous equipment. 

3.2. Liver Console Components 
Figure 3 below shows the Liver Console and identifies the components with the top cover on and the front 
panel in the up position. For detailed instructions on setting up and using the Liver Console, see the chapters 
that follow throughout this manual. 

Figure 3: Liver Console (with Covers) 
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Chapter 3: System Overview 

Figure 4 below shows the Liver Console with the covers removed. 
Figure 4: Liver Console (with Covers Removed) 

3.2.1. Wireless Monitor 

The Wireless Monitor tracks the vital functions of an organ perfused with the OCS™ and displays organ- and 
system-functional parameters. The Wireless Monitor can be used while it is docked on the Liver Console, or it 
can be removed (undocked) and used remotely, such as when transporting the organ. 

The Wireless Monitor’s screen displays various system and organ parameters as well as messages to visually 
and audibly indicate out-of-range alarms and system fault conditions. 

NOTE—Only Wireless Monitors for the OCS™ Liver can be used with the OCS™ Liver. 

3.2.1.1. Wireless Monitor Features 

The Wireless Monitor’s screen (Figure 5) displays various system and organ parameters as well as messages to 
visually and audibly indicate out-of-range alarms and system fault conditions. 
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Chapter 3: System Overview 

Figure 5: Wireless Monitor Components 

Table 1 below lists and describes the Wireless Monitor components. 
Table 1: Wireless Monitor Components 

Wireless Monitor 
Component 

Description For more information, see: 

Alarm Banner The Alarm Banner displays at the top of the Wireless Monitor 
screen to let you quickly determine when physiological parameters 
are extended above or below their limits, when gas or battery 
capacity is running low, and when there is an issue with the system. 

Section 3.2.1.3.1, "Alarm 
Banner" 

Organ Parameter 
Frames 

Parameter values are displayed on the left of the screen in real 
time. Each organ parameter frame includes the name, units of 
measurement, the value, and whether the alarm is disabled. 

Section 3.2.1.3.2, "Organ 
Parameter Frames” 

Status Icons The status icons that appear along the bottom row of the Wireless 
Monitor screen help you quickly determine information about the 
system and preservation session. 

Section 3.2.1.3.4, "System 
Status Icons on the Wireless 
Monitor" 

Speaker The speaker sounds audible alerts when parameters go out-of-
range, when system faults are detected, or when you press a key 
that is currently unavailable. 

Perfusion Clock The icon is displayed in the upper right corner of the Wireless 
Monitor, along with the elapsed perfusion time. 

Section 10.11, "Starting and 
Resetting the Perfusion 
Clock" 

Graphical Frames 
(Waveforms and Trends) 

The graphical frames area in the center of the screen can be 
configured to show waveforms and trend data. 

Section 10.9, "Managing 
Real-Time Waveforms" 
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Chapter 3: System Overview 

Wireless Monitor 
Component 

Description For more information, see: 

Wireless Monitor Power 
and Battery Indicators 

At the bottom right of the Wireless Monitor, two LED lights provide 
information about Wireless Monitor power status. 

Section 9.2.1, "Checking 
Wireless Monitor Power" 

Wireless Monitor 
Controls 

Use the rotary knob and push button controls to set the system to 
Run or Standby Mode, to silence alarms, to display and navigate 
the Action and Configuration menus, to control the pump and to 
display menus for configuring the system and performing tasks. 

Section 3.2.1.2, "Wireless 
Monitor Controls" 

3.2.1.2. Wireless Monitor Controls 

Use the rotary knob and push buttons (Figure 6) on the Wireless Monitor to control the OCS™. Except for the 
Run/Standby button, these controls are functional when the Wireless Monitor is both docked and undocked. 
Table 2 below lists and describes the controls. 

Figure 6: Wireless Monitor Controls 

Table 2: Wireless Monitor Controls 

Control Name Description 

Run/Standby 
Button 

Press this button to transition between Run Mode and Standby Mode. Note: This button 
can only be used when the Wireless Monitor is docked on the Liver Console. If the Wireless 
Monitor is not docked, pressing this button has no effect. 

Action Press this button to display the Action menu in the lower part of the Wireless Monitor to 
perform tasks such as displaying system status, copying session files, changing waveform 
scaling, and so on. For a list of Action menu functions, see Table 20, “Action Menu 
Functions.” 

Configuration Press this button to display and close the Configuration Menu. 

Alarm Silence Press this button to silence alarms. Press and hold this button to enable and disable the 
Audio Off function. 

Pump Start/ Stop/ 
Adjust 

Press this button to enable and disable the pump adjust function. 

Rotary knob Turn this knob to highlight selections and press the knob to select highlighted items. Use 
this knob to adjust pump flow. 
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Chapter 3: System Overview 

3.2.1.3. Wireless Monitor Display Overview 

This section provides general information about the components on the Wireless Monitor display. 

CAUTION—The user should remain in close proximity to the OCS™ while in use such that they can read the Wireless Monitor 
display at all times, or undock the Wireless Monitor such that they can view it at all times. 

3.2.1.3.1. Alarm Banner 

The system produces both visual and audible indicators of various alarm conditions to alert you when there is 
an important physiological or system condition that requires attention. The Alarm Banner (Figure 7) is 
displayed at the top of the Wireless Monitor screen. The background color on the left side of the Alarm Banner 
is that of the highest priority alarm in the banner. 

The Alarm Banner displays the following types of alarms: 

• Physiological alarm: Indicates that a measured physiological parameter is extended above or below 
its alarm limits 

• Capacity alarm: Indicates a low battery capacity, a low gas cylinder capacity, or a low solution 
volume 

• System Fault alarm: Indicates an equipment failure. 

For more information, see Section 10.8, “Managing Alarms.” 
Figure 7: Alarm Banner 

3.2.1.3.2. Organ Parameter Frames 

Organ parameter values are displayed in the frames on the Wireless Monitor. Organ parameter values include: 

• HAF: Hepatic Artery Flow in liters/minute 

• PVF: Portal Vein Flow in liters/minute 

• PF: Pump Flow (the sum of HAF and PVF) 

• SvO2: the mixed venous hemoglobin saturation percentage 

• HCT: the Hematocrit percentage 

• TEMP: Perfusate temperature (°C) 

• HAP: Mean Hepatic Artery Pressure, in millimeters of mercury (mmHg) 

• PVP: Mean Portal Vein Pressure, in millimeters of mercury (mmHg). 
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Chapter 3: System Overview 

Figure 8 below shows the components that are displayed in the organ parameter frame. 
Figure 8: Organ Parameter Frame Components 

The value of each organ parameter is also displayed with an arrow (to the left of the value) to indicate its 
location relative to the upper and lower alarm limits, or relative to the total parameter range if there is no 
upper or lower limit. 

The system displays the following symbols to indicate when values are above the range, below the range, and 
when data are not available: 

• – – – (three dashes) indicate the current value is below the minimum of the measurable range 
(under-range) 

• + + + (three plus signs) indicate the value is above the maximum value of the measurable range 
(over-range) 

• – ? – (dash-question mark-dash) indicates the data are not available. 

For instructions on setting organ parameter values, see Section 10.5, “Configuring Session Settings.” 

3.2.1.3.3. Graphical Frames 

The main center section of the Wireless Monitor (Figure 9) displays up to three graphical frames to help you 
quickly determine parameter information and to view trend data. 

Figure 9: Graphical Frames 
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Chapter 3: System Overview 

You can configure the middle and bottom graphical frames to display either real-time pressure waveforms or 
trend data. Each time you change modes during the session, the graphical frames that you configure for that 
mode are automatically displayed on the Wireless Monitor. For detailed instructions, see Section 10.5, 
“Configuring Session Settings.” 

3.2.1.3.4. System Status Icons on the Wireless Monitor 

The status icons that appear on the Wireless Monitor help you quickly determine information about the 
system and preservation session. Table 3 below describes the system status icons that appear on the Wireless 
Monitor. 

Table 3: System Status Icons 

Icons Description 

Pump Status 

Pump On 

Pump Off 

Pump Fault Alarm 

Gas Cylinder Status 

Gas On: Bottle icon shows relative amount of gas remaining in hours and minutes (hh:mm) and the 
current flow rate in milliliters/minute. 

Gas Off 

Gas Capacity Alarm: Activates with 60 minutes of estimated remaining gas consumption time and displays 
estimated gas remaining time as gas depletes. 

Gas Fault Alarm 

SDS Icons 

No cassette is inserted. 

Cassette is inserted and that the channel is in Manual Mode. 

Cassette is inserted but the channel is not infusing. 

Channel requires attention. Background color identifies priority. 

Battery Status 
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Chapter 3: System Overview 

Icons Description 

Battery Active, indicates Wireless Monitor (single battery) or OCS™ (three batteries) and displays the time 
remaining for each battery. 

Battery Removed 

Battery Capacity Alarm: Activates with 30 minutes of estimated remaining battery life and displays 
estimated remaining time as the battery depletes. 

Battery Fault Alarm 

Data Card Status 

Data card inserted 

Data card transfer in progress 

No data card inserted 

Data card fault 

Wireless Communication 

Wireless communication between the docked or undocked Wireless Monitor and OCS™ is functioning 
properly. 

Wireless Fault 

Generic System Fault 

Generic system fault. This icon appears on the lower right corner of the Wireless Monitor display. Refer to 
the Alarm Banner at the top of the display for further information about the issue and instructions. 

3.2.2. Solution Delivery Subsystem (SDS) 

The SDS is used to administer solution to the LvPM throughout organ preservation. This subsystem is 
comprised of the non-disposable SDS Console and one or more disposable line sets (i.e., SDS Line Sets). The 
SDS Console is incorporated into the Liver Console. The disposable SDS Line Sets are included in the Liver 
Solution Infusion Set. 

WARNING—The SDS is intended only for use with the OCS™ Liver. Do not remove the SDS from the Liver Console or open the 
chassis except as required for the cleaning and maintenance functions described in these instructions. 
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Chapter 3: System Overview 

3.2.2.1. SDS Console Components 

Figure 10 below shows the SDS Console, and Table 4 below describes the major components defined in that 
figure. 

Figure 10: SDS Console 

Table 4: SDS Console Component Descriptions 

# Component Description 

1 Solution Delivery 
Channels (A, B, C) 

The SDS is equipped with 3 separate delivery channels. Each channel is labeled 
(A, B, C) on the top of the SDS Console 

2 Pressure Sensor The pressure sensor detects occlusions and serves as a mounting point for the 
SDS Cassette. 

3 Drive Pin The drive pin couples the SDS Console to the SDS Cassette. During operation the 
drive pin moves up and down to inject solution. 

4 Mounting Bar This bar is used to secure the SDS Cassette to the SDS Console. 

3.2.2.2. SDS Line Set Components 

Figure 11 below shows the SDS Line Set, and Table 5 below describes the major components defined in that 
figure. The SDS Line Set is a sterilized, single-use disposable for use only with the SDS Console. The SDS Line 
Set is included in the Liver Solution Infusion Set. 

Figure 11: SDS Line Set 
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Chapter 3: System Overview 

Table 5: SDS Line Set Component Descriptions 

# Component Description 

1 Attachment Fingers The attachment fingers are used to insert and remove the SDS Cassette 
from the SDS console. 

2 Bag Spike Used to spike an IV bag or vial. 

3 Roller Clamp Used to restrict the flow into the LvPM 

4 Filter A combination particulate and air filter. 

5 Output Luer Connection The output connection that interfaces to the LvPM. 

6 Mounting Tab The Mounting Tab is inserted under the Mounting Bar on the SDS 
Console to securely hold the SDS cassette in place 

7 Shipping Lock Maintains the Cassette in its factory position, ready to interface with the 
SDS Console drive pin. 

8 SDS Cassette Contains a syringe and valves 

3.2.3. Probes 

The Liver Console contains 3 probes: Hepatic Artery (HA) Flow Probe, Portal Vein (PV) Flow Probe, and 
SvO2/HCT Probe (Figure 12). 

The probes are reusable and do not require sterilization since they touch only the exterior of the tubing and 
never contact the perfusate flowing through the circuit. Each probe is sized and color labeled to match the 
tubing to which it connects. When not in use on a LvPM, probes are cleaned and stored inside the Liver 
Console. 

Figure 12: Liver Console Probes 

HA Flow Probe PV Flow Probe SvO2/HCT Probe 

3.2.4. Gas Cylinder 

The Liver Gas cylinder (Figure 13) holds approximately 400 L at 3000 psi (21000 kPa), which is enough gas to 
last approximately 14 hours under ordinary operating conditions. For more details, refer to Section 9.5.1, 
“Estimating the Remaining Gas Supply.” The gas cylinder compartment is located on the right side of the Liver 
Console behind a clear plastic access door, directly above the Mobile Base’s front wheels when the Mobile 
Base is installed. 
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Chapter 3: System Overview 

Figure 13: Liver Gas Cylinder 

For safety information on handling gas cylinders, see Section 2.3, “Handling Pressurized Gas Cylinders.” 

For more information on installing and removing gas cylinders, see Section 9.5, “Using the Gas Cylinders.” For 
details on oxygen monitoring and system response to low gas supply, see Section 3.2.1.3.4, “System Status 
Icons on the Wireless Monitor.” 

3.2.5. System and Wireless Monitor Batteries 

One lithium-ion battery is incorporated into the Wireless Monitor and three lithium-ion batteries are installed 
in the Liver Console. At the end of service life, the battery in the Wireless Monitor is NOT user-replaceable, but 
you can replace the OCS™ batteries as needed. When transporting the system, be sure to have sufficient 
quantities of charged batteries to allow for the t ime you expect the system to be dependent on battery power. 

The Wireless Monitor’s lithium-ion battery supplies power to the Wireless Monitor when it is undocked from 
the Liver Console. If the Wireless Monitor battery fully discharges, the monitoring functions are disabled. 
However, system information is retained and the session continues at existing conditions. If the Wireless 
Monitor battery is fully discharged, you can dock the Wireless Monitor on the Liver Console to restore its 
operation. 

Figure 14: OCS™ Batteries 

The OCS™ batteries (Figure 14) are installed in the battery compartment on the right side of the Liver Console, 
next to the gas cylinder compartment, as shown in Figure 4. When the OCS™ is connected to AC power, the 
batteries automatically charge. 

Under normal operating conditions, each OCS™ battery has sufficient charge to last a little more than one 
hour, for a minimum of four hours of total power without replacing or recharging the batteries. A fully charged 
undocked Wireless Monitor battery lasts at least six hours. When the system is connected to AC power and 
the Wireless Monitor is docked on the system, the Wireless Monitor’s battery and the OCS™ batteries are 
automatically recharged as needed. 

NOTES— 

When the OCS™ is in Standby mode and not connected to AC power, the batteries will deplete. TransMedics recommends 
connecting the OCS™ to AC power whenever possible. 
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Chapter 3: System Overview 

When the OCS™ is connected to AC power and not operational, it can take up to 12 hours to fully recharge all three discharged 
OCS™ batteries and the Wireless Monitor’s battery. 

CAUTION—Environmental conditions impact the amount of power actually used by the system. System operation at colder 
temperatures will cause higher power usage and faster battery depletion. When the system is in operation, you can extend the 
battery life by placing the OCS™ top cover over the perfusion module whenever practical. 

For details on low battery power indicators, see Section 10.8, “Managing Alarms.” 

3.3. Liver Perfusion Set Components 
Each Liver Perfusion Set includes the following components: 

• OCS™ LvPM 

• OCS™ Liver Perfusion Initiation Set 

• OCS™ Liver Instrumentation Tool Set 

• OCS™ Liver Solution Infusion Set 

• OCS™ Liver Perfusion Termination Set. 

3.3.1. Liver Perfusion Module (LvPM) 

The LvPM provides the sterile perfusate circuit and a protected environment for the liver within the OCS™. It is 
designed as a single-use module that mounts into the Liver Console. 

The LvPM includes: 

• Clamshell-type, liver-specific polycarbonate chamber 

• Perfusate sampling ports 

• Integrated circulatory (pulsatile) pump head interface 

• Integrated perfusate warmer 

• Integrated perfusate oxygenator (i.e., gas exchanger) 

• Integrated sensors (pressure and temperature) and circuitry to communicate with the Liver 
Console. 

The three figures below show the front and back view of the LvPM and its components, as well as the area 
where it is mounted onto the Liver Console. 
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Chapter 3: System Overview 

Figure 15: LvPM - Front View 
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Figure 16: LvPM - Back View 

Figure 17: Liver Console with LvPM Area Detail 
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Chapter 3: System Overview 

3.3.2. Liver Perfusion Initiation Set 

The Liver Perfusion Initiation Set (Figure 18) is used at the beginning of the perfusion procedure to introduce 
the user-provided multiple-electrolytes solution (PlasmaLyte® or equivalent), Albumin, and pRBCs to the 
reservoir and to flush the liver prior to preservation. Table 6 below lists and describes the components shown 
in this figure. 

Figure 18: Liver Perfusion Initiation Set 

Table 6: Liver Perfusion Initiation Set Components 

# Item Description 

a. Quick Prime Line For introducing priming fluid to the reservoir; one end has a quick connect to 
the Prime line of the LvPM and the other has a spike to connect to a solution 
bag. 

b. Albumin Prime line For introducing the Albumin to the reservoir; one end has a quick connect to 
the Prime line of the LvPM and the other has a vented spike to connect to 
the Albumin bottle. 

c. HA Initial Flush Line For introducing flush to the liver through the HA Cannula; one end has a 
spike, and the other end has a ¼” tube connector. 

d. PV Initial Flush Line For introducing flush to the liver through the PV Cannula. A Y-shape flush 
line with two spikes on one end and a 3/8” tube connector on the other. 

e. Dual Blood Prime Line (2) For introducing packed RBCs to the reservoir; One end has a quick connect to 
the Prime line of the LvPM and the other end has two arms, each terminated 
with a spike for connecting to a pRBC unit. 
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Chapter 3: System Overview 

3.3.3. Liver Instrumentation Tool Set 

The Liver Instrumentation Tool Set (Figure 19) includes sterilized accessories for instrumenting the liver to the 
system. Table 7 below lists and describes the components shown in this figure. 

Figure 19: Liver Instrumentation Tool Set 

IVC: 34Fr 

Tube 

PV Cannula: 

Bile Cannula: 14Fr 

HA Cannulae: 14Fr, 16Fr, 18Fr 

NOTE—Although not part of the Liver Instrumentation Tool Set, TransMedics provides a separate 12Fr Bile Cannula for the user 
that is available upon request. 

Table 7: Liver Instrumentation Tool Set Components 

Item Description 

HA Cannula For connecting the hepatic artery to the liver chamber: 14 Fr, 16 Fr, and 
18 Fr sizes. 

PV Cannula A 40 Fr cannula to connect the portal vein to the liver chamber. 

Bile Cannula A 14 Fr to connect the bile duct to the liver chamber. 

IVC Cannula A 34 Fr cannula to direct drainage from the liver to the liver chamber 

Tube Cutter For sizing the HA and PV Cannulae to appropriate length 
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3.3.4. Liver Solution Infusion Set 

The Liver Solution Infusion Set is shown in Figure 20 below. Table 8 below lists and describes the components 
shown in this figure. 

Figure 20: Liver Solution Infusion Set 

Table 8: Liver Solution Infusion Set Components 

# Item Description 

a. SDS Line Sets (labeled as 
Liver Solution Delivery 
Cassette) (3) 

For connecting the solution bags or bottles to be infused to the 
infusion port in the LvPM, vented spike on one end and a Luer 
connector on the other. 

b. Bottle Holders (2) For hanging bottles on OCS™ Liver solution hanger. 

3.3.5. Liver Perfusion Termination Set 

Figure 21 below shows the Liver Perfusion Termination Set, which is used at the end of the perfusion 
procedure, and Table 9 below lists and describes the components shown in this figure. The set includes the 
final flush lines for the HA, the PV, as well as a drainage bag for removing solution from the LvPM. The user 
must supply a sterile drape for the termination procedure. 
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Chapter 3: System Overview 

Figure 21: Liver Perfusion Termination Set 

Drainage Bag Clamp 

WARNING—The drainage bag clamp should be released before starting the flow of solution. 

Table 9: Liver Perfusion Termination Set Components 

# Item Description 

a. Liver Drainage Bag A 4-liter bag to collect the fluids during the final flush 

b. HA Final Flush Line For introducing flush to the liver through the HA flush port 

c. PV Final Flush Line For introducing flush to the liver through the PV flush port 

3.3.6. LvPM Ports and Stopcocks 

3.3.6.1. LvPM Ports 

The LvPM includes ports that may be accessed when managing the organ throughout the phases of 
preservation. 

• An HA infusion injection port allows for injection of solutions directly to the liver via the Hepatic 
Artery. 

• The PV infusion port allows for injection of solutions directly to the liver via the Portal Vein. 

• A PV flush port allows delivery of flush solution directly to the liver via the Portal Vein. 

• A HA flush port allows delivery of flush solution directly to the liver via the Hepatic Artery. 
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Chapter 3: System Overview 

• A Priming Inlet port allows for the addition of priming solution and perfusate to the reservoir. 

• Venous sample and injection port permits withdrawal of perfusate from the venous line and 
injection of medication to the venous line. 

• Hepatic Artery vent and sample port permits withdrawal of perfusate from the arterial line. 

3.3.6.2. LvPM Stopcocks 

The LvPM includes 2 stopcocks: 

• The Portal Vein (PV) stopcock is a 2-way stopcock used to close the PV vent line. It allows flow in 
one direction. It is open when the stopcock is parallel (180°) to the line and is closed when the 
handle is perpendicular (90°) to the line. 

• The Hepatic Artery (HA) sample stopcock is a 2-way stopcock used to control the purging and 
sample from the HA vent. When open, it allows flow in one direction toward the reservoir. It is 
open when the stopcock is parallel (180°) to the line and is closed when the handle is perpendicular 
(90°) to the line. 

All stopcocks are provided in the open position in the LvPM package and must be adjusted during use. 

NOTE—While using LvPM ports and valves to adjust and manage the organ perfusion, pay attention to the readings from the user-
installed HA and PV Flow Probes and SvO2/HCT Probe. Adjust or reinstall probes if readings seem inaccurate. 

3.4. OCS™ Liver Bile Salts Set 
The OCS™ Liver Bile Salts Set (Figure 22) includes two glass vials of gamma-sterilized Sodium Taurocholate. 
Each vial contains one gram of Sodium Taurocholate. 

At the time of use, the OCS™ Liver Bile Salts are reconstituted with Sterile Water for Injection and then 
delivered to the perfusate in the LvPM circuit through the Liver Solution Infusion Set and controlled by the 
SDS. The bile salts delivered to the LvPM are intended to replenish the bile salts consumed by the liver during 
preservation. The OCS™ Liver Bile Salts are not intended to be administered directly to the donor or the 
recipient. Prior to transplantation into the recipient, the donor liver is flushed on the OCS. 

Figure 22: OCS™ Liver Bile Salts Set 
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Chapter 3: System Overview 

3.5. Overview of Use - Perfusate Flow Path 
Figure 23 below illustrates the circulation of perfusate through the LvPM circuit. The perfusate is pumped 
from the reservoir by the Circulatory Pump (pulsatile pump as labeled in figure below) and then directed 
through the oxygenator. The perfusate then passes through the warmer to reach the desired temperature. 
The path is then split so that the perfusate is delivered to both the Hepatic Artery (HA) and the Portal Vein 
(PV). The PV leg of the circuit contains the PV compliance chamber and the PV clamp. The configuration of 
these two legs of the circuit results in a pulsatile flow of perfusate delivered to the HA and a flow of perfusate 
to the PV. Deoxygenated perfusate exits the liver from the Inferior Vena Cava (IVC). The perfusate from the 
IVC is directed to the reservoir through the drain in the liver chamber. Additionally, the liver circuit directs bile 
produced by the liver through a bile cannula to a collection bag. 

Figure 23: Perfusate Flow 
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Chapter 3: System Overview 

3.6. Operational Phases 
Table 10 below provide an overview of the main clinical activities associated with the preservation phases. 

Table 10: Overview of Main Activities for the Preservation Phases 

Preservation Operational 
Phase 

Description of Activities Section 

Phase 1: Pre-retrieval 
Readiness 

Complete OCS™ Liver Console Checklist 
Complete OCS™ Liver Perfusion Set Accessories Checklist 
Complete OCS™ Liver Solutions, Medications, Infusions, and pRBCs 
Checklist 
Complete OCS™ Liver Bile Salts Checklist 
Complete Liver Flush Solution Checklist 
Complete OCS™ Liver Run Bag Content Checklist 
Preparing the OCS™ Liver for Transport to the Donor Site 

Chapter 4 

Phase 2: System Set-up Setting up the OCS™ Liver 
Setting up the Solution Delivery Subsystem (SDS) 
Preparing the OCS™ Liver for Liver Instrumentation 

Chapter 5 

Phase 3: Retrieval and 
Back Table Preparation 

Flushing and Harvesting the Liver 
Back Table Liver Preparation 
Instrumenting the Liver on the OCS™ Liver 

Chapter 6 

Phase 4: Perfusion 
Initiation, Transport, and 
Managing Liver 
Preservation 

Perfusion Initiation on the OCS™ Liver 
Transporting the Liver on the OCS™ Liver 
Managing Liver Preservation 

Chapter 7 

Phase 5: Preservation 
Conclusion and OCS Shut 
Down 

Performing Final OCS™ Liver Sampling 
Performing the Final Liver Flush 
Removing the Liver from the OCS™ Liver 
Shutting Down the OCS™ Liver 

Chapter 8 
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Chapter 4: Pre-retrieval Readiness 

4. CHAPTER 4: PRE-RETRIEVAL READINESS 
Adequate preparation ensures the smoothest possible organ retrieval run with the OCS™ Liver. This chapter 
provides information on the checklists and tasks that are performed during the pre-retrieval readiness phase. 

4.1. Liver Console Checklist 
1. Confirm that the Wireless Monitor is correctly docked and fully charged. For more details, see Section 

9.3 “Docking and Undocking the Wireless Monitor.” 

2. Press the OCS™ Liver Run/Standby button to put the system in Run Mode and to ensure the system 
passes the Power On Self Test (POST). 

3. Ensure Bluetooth is enabled on the Wireless Monitor. 

4. Check the date and time, and adjust as needed. 

5. Check that the TransMedics supplied data card is installed. For more details, see Section 9.7, “Using the 
TransMedics Data Cards.” 

6. Confirm that there are 3 fully charged OCS™ Batteries. For more details, see Section 9.2, “Checking 
Battery Power.” 

7. Confirm that the OCS™ Liver Gas cylinder is installed properly inside the gas compartment. Then open 
the cylinder to check the status of the Liver Gas on the Wireless Monitor. Ensure the Liver Gas cylinder 
is ≥ 50% full (At least 1500 psi) before departure to donor site. Otherwise, replace or take a spare. For 
more details, including estimating the remaining gas supply, see Section 9.5, “Using the Gas Cylinders.” 

8. Confirm that the tamper evident seal on the back of the OCS is intact across the seam of the rear panel 
and the Console (see Figure 24). 

Figure 24: Photograph of Tamper Evident Seal on Console 
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Chapter 4: Pre-retrieval Readiness 

9. After the Liver Console check, switch back to Standby Mode by pressing on the Wireless Monitor 
until the LvPM is installed. 

4.2. Liver Perfusion Set Accessories Sets Checklists 
Confirm that all Liver Perfusion Set Accessory Sets are available: 

• OCS™ Liver Perfusion Initiation Set 

• OCS™ Liver Instrumentation Tool Set 

• OCS™ Liver Solution Infusion Set 

• OCS™ Liver Perfusion Termination Set. 

Check for the following: 

1. Check the expiration date and look for any obvious shipping damage on the Accessory Sets. 

2. If the date has expired or if any damage is found to a packaged Accessory Set, do not use it. 

3. Accessory Set packages should not be opened until just before use. 

4.3. OCS™ Liver Medications, Solutions, Infusions, and pRBCs Checklist 
Confirm that all medications, solutions, infusions, and pRBCs are available as shown in the checklist below. 

• Medications and Solutions 

- Albumin 25% - 400 mL 

- Multiple-electrolytes solution (PlasmaLyte® or equivalent) - 700-800 mL 

- Methylprednisolone - 500 mg 

- Dexamethasone - 20 mg 

- Sodium Bicarbonate (NaHCO3) 8.4% - 70 mmol 

- Multivitamins for infusion - 1 full dose 

- Calcium Gluconate 10% - 10 mL (4.65 mEq) 

- Gram-positive antibiotic (e.g., Cefazolin or equivalent) - 1 g 

- Gram-negative antibiotic (e.g., Ciprofloxacin or equivalent) - 100 mg 

• Infusions 

- Total Parenteral Nutrition (TPN) Mix: 1 L bag of CLINIMIX E TPN (4.25% Amino Acid / 10% 
Dextrose) (or equivalent ) with the following additives added to the bag: 

o Regular Insulin – 30 IU 

o Heparin Sodium – 40,000 IU 

- Epoprostenol Sodium (e.g., Flolan or equivalent) - 1 mcg/mL 

- OCS™ Liver Bile Salts (Sodium Taurocholate) - 1g/50mL sterile water 
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Chapter 4: Pre-retrieval Readiness 

• Packed Red Blood Cells (pRBCs) in a cooler 

- 4-8 Units (~1500 ml) 

- ABO type-matched (to transplant recipient) 

- Leukocyte-reduced. 

4.4. OCS™ Liver Bile Salts Checklist 
The OCS™ Liver Bile Salts are provided in sealed vials of 1 g of Sodium Taurocholate to be mixed at the point of 
use according to the following steps: 

• Add 50 mL of sterile water for injection using aseptic technique 

• Mix well to ensure all salt is dissolved. 

4.5. Liver Flush Solution Checklist 
There are two liver flushes that are performed: (1) back table flush (Pre-OCS) – see Section 6.3 and (2) final 
liver flush – see Section 8.2. 

Confirm that you have the following solutions and medications for both flushes: 

• A minimum of six 1 L bags of cold multiple-electrolytes solution (PlasmaLyte® or equivalent) 

• Each bag is supplemented with: 

- 10 mmol Sodium Bicarbonate (NaHCO3) 

- 2 mcg Epoprostenol Sodium (Flolan or equivalent) 

- ~160 mg Methylprednisolone. 

4.6. Run Bag Checklist 
Confirm that the Run Bag includes the following: 

1. Medications, solutions, and infusions (as listed in Section 4.3) 

2. The four Liver Perfusion Set Accessory Kits (if not in the Liver Perfusion Set box) 

• It is recommended that you bring a duplicate of the Liver Solution Infusion Set and the Liver 
Instrumentation Tool Set. 

3. 12Fr Bile Cannula 

4. Sterile syringes, needles, alcohol wipes, gloves, and petroleum jelly 

5. Portable blood analyzer device with unexpired cartridges and extra batteries 

6. Fully charged TransMedics-issued training iPad with current OCSä Liver application 

7. Extra OCS™ Liver Gas cylinder, extra gas wrench, extra yoke gasket 

8. Recommended items: a flashlight and bungee cords or tie-downs. 

9. Standard liver cold storage solution and cold storage container as back-up in case of early termination 
of OCS perfusion during transport. 
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Chapter 4: Pre-retrieval Readiness 

4.7. Preparing the OCS™ Liver for Transport 
When selecting a transport vehicle, consider the following: 

• Is there a secure, level area large enough to accommodate the system? 

• Can you secure the Liver Console to the vehicle to immobilize it during transport, using tie-downs? 

• Can you access and open the front panel of the Liver Console? 

• Will you have easy access to the OCS™ Battery packs, gas cylinders, and Wireless Monitor? 

• Is the temperature of the vehicle adjusted optimally to prevent heat loss? (See the temperature 
and humidity conditions specified in Section 13.2, “Electrical and Physical Specifications.”) 

The steps for preparing the system for transport are as follows: 

1. Note: This step is performed only when there is no liver instrumented on the device. Press the 
button on the Wireless Monitor to set the OCS™ Liver to Standby Mode. 

Figure 25: Press Power Button on Wireless Monitor 

2. Unplug the system from the AC receptacle and wind the power cord around the power cord wrap. 
Figure 26: Cord Placement 

3. Press the push handle release buttons, raise the handle and push the system to the loading area. Lock 
the Mobile Base wheels. 

4. Pull the Mobile Base release handle and use 2 people to lift the OCS™ Liver into the transport vehicle. 

PN 100005719, REV 1 Page 43 



    

 

        

 

       

 
 

 
 

Chapter 4: Pre-retrieval Readiness 

Figure 27: Lifting the Liver Console off the Mobile Base 

5. Position the OCS™ Liver level in vehicle and secure it. Remember to take the Mobile Base with you for 
use at the Donor Site. 
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Chapter 5: System Setup 

5. CHAPTER 5: SYSTEM SETUP 
This chapter provides instructions for the activities that are performed at the Donor Site to set up the OCS and 
instrument the donor liver. 

NOTE—At the Donor Site, allow adequate time for preparation and priming before the liver is instrumented on the OCS™ Liver, 
typically 30 minutes. 

5.1. Setting Up the OCS™ Liver 
This section provides instructions for unpacking and inspecting the system, installing the LvPM (including 
connecting the gas lines and probes), and then running the system Self Test. 

NOTE—If possible, plug the Liver Console into AC power during setup. 

5.1.1. Unpacking and Inspecting the System 

Do not remove the LvPM from the sterile bag until just before installation and until the liver has been deemed 
suitable for transplantation and perfusion on the OCS™ Liver. Packaged accessories shipped with the Liver 
Perfusion Set should not be unpacked until just before use. 

For descriptions and figures of the components included in the Liver Perfusion Set, see Section 3.3. 

To unpack and inspect the sterile Accessory Sets: 

• Inspect the packaging of each sterilized component for tears or loss of seal that might compromise 
sterility. If any tears or damage are found, do not use the damaged item. 

• Unpack each sterilized component just prior to use. 

• Open the Liver Instrumentation Tool Set components ONLY in a sterile field, using sterile technique. 

CAUTION—Check the expiration date on each package. If the date has expired or if any damage is found, do not use the item. 

To open the LvPM packaging: 

1. Partially lift the bagged LvPM out of the box, supporting the bottom of the Module on the foam insert. 

2. Open the bag by locating the notch at the bag’s corner and tearing straight across until you reach the 
other notched corner. 

3. Carefully remove the LvPM from the bag and discard the bag. 

4. Supporting the bottom of the LvPM on the foam insert, grasp the corner of the foam wrapped around 
the LvPM and tear off the foam. 

5. Remove the foam block from the rear of the LvPM. 

CAUTION—After removing the LvPM from its box (whether or not the Module is in its sterile bag), lay the LvPM on a flat surface 
on its right side. Laying the LvPM on its back or front may result in damage. 
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Chapter 5: System Setup 

5.1.2. Installing the LvPM 

To install the LvPM: 

1. With the OCS™ Liver set to Standby Mode, remove the Liver Console top cover, lock the front wheels 
and open the front panel of the Liver Console. 

2. Lift the probes and drape them over the left side of the Liver Console (see Figure 28). 
Figure 28: Prepare Liver Console for LvPM Installation 

3. Grasp the handgrips on the front and back of the LvPM and tilt it approximately 30° away from the 
Liver Console to correctly align it for installation (see Figure 29). 

Figure 29: Tilt LvPM 30° to Install 

4. Lower the bottom of the LvPM so that the circulatory pump on the LvPM aligns with the pump pusher 
plate on the Liver Console. Figure 30 shows the circulatory pump and the pump pusher plate, and 
Figure 31 shows the alignment of the components during installation. 
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Chapter 5: System Setup 

Figure 30: Circulatory Pump on LvPM (left) and Pump Pusher Plate (right) 

Figure 31: Aligning the LvPM with the Liver Console 

5. Maneuver the LvPM until the pump components slide into the grooves on each side of the locking ring. 

6. Gently press the LvPM down and rotate it backward approximately 30° until it engages the Holding 
Clamps on the back wall of the Liver Console (see Figure 32). 

7. Gently pull on the front handgrip of the LvPM to verify that it is locked into place. 
Figure 32: Press LvPM Back to Engage the Holding Clamps on Back Wall of the Liver Console 
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Chapter 5: System Setup 

8. Figure 33 below shows the LvPM after it has been installed in the Liver Console. 
Figure 33: LvPM Installed in the Liver Console 

5.1.3. Connecting the Gas Lines 

This section provides detailed instructions on connecting the green gas lines on the LvPM to the Liver Console. 
The two gas lines (inflow and outflow) are secured together with a bracket. 

To connect the gas lines: 

1. Locate the bracket with the gas lines on the bottom of the LvPM (Figure 34). 

2. Align the connectors on the LvPM with the connectors on the Liver Console. 

3. Press the connectors down until they lock into place. 
Figure 34: Gas Lines Connected 

NOTE—To remove gas lines, pinch the metal tabs on each side of the bracket and lift connectors. 
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5.1.4. Attaching the Probes 

This section provides detailed instructions on attaching the HA Flow Probe, PV Flow Probe, and SvO2/HCT 
Probe to the tubing on the LvPM. 

Figure 4 shows the probe connector area in the Liver Console. The probe cables are connected to the Liver 
Console by TransMedics Technical Service during installation of the Liver Console. 

Flow probes are attached to the LvPM circuit at the locations where flow rate and direction are to be 
measured. When connecting the flow probes, match the colors and labels to the similarly marked area of 
tubing. The probe is placed between the single and double band labels on the tubing of the same color as the 
flow probe. The probe should be oriented to match the single and double bands on the probe label with the 
corresponding single and double bands on the tubing. 

Flow probes are reusable and do not require sterilization since they touch only the exterior of the tubing and 
never contact the blood flowing through the circuit. When not in use, the probes are cleaned and left 
connected to the probe connector panel inside the system and mounted in the probe hanger inside the Liver 
Console. 

5.1.4.1. Attaching the Flow Probes 

Both flow probes are attached by following the same procedure. The flow probes and corresponding tubing 
are color coded as follows: 

• HA Flow Probe: Red 

• PV Flow Probe: Purple. 

To attach each flow probe: 

1. Locate the probe to be attached and the associated tubing with matching color coding (see Figure 35). 
The probe and the tubing each have a solid line of color on one side and a double line of color on the 
other side. 

Figure 35: Probe and Tubing Labeled with Matching Colors (Purple in this Example) 

2. Open the probe cover by pressing down on the black latch to release it (Figure 35). 

3. Using your finger, apply a small amount of petroleum gel to the inside of the probe. 
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Chapter 5: System Setup 

Figure 36: Open Probe Cover and Apply Petroleum Jelly 

CAUTION—Use only petroleum jelly. Any other coupling gel, such as silicone grease or ultrasound gel, may damage the 
probe. 

4. Align the probe between the color bands on the tubing so that the double lines on the probe label align 
with the double bands on the tubing (double bands mark outflow on the tubing (see Figure 37). 

5. Insert the tubing into the sensing cavity of the probe and close the lid (see Figure 37). 
Figure 37: Insert Tubing Into Probe and Close Cover 

6. Make sure the lid is completely closed and the latch is secure. The fit should be tight, with the full 
tubing cross-section contacting all inner surfaces of the sensing window. The tubing will be slightly 
compressed into a rectangular shape. 

7. Once fluid is flowing through the tubing during priming, check the Wireless Monitor to verify that the 
desired flow parameters are being detected. 

5.1.4.2. Attaching the SvO2/HCT Probe 

The SvO2/HCT Probe is designed to be clipped onto a cuvette incorporated into the LvPM’s tubing. The probe 
and the cuvette are color coded in green. A small arrow on the tab of the cuvette indicates flow direction. This 
directional icon should be aligned with the red dot on the back of the probe. Figure 38 below shows the front 
and rear view of the SvO2/HCT probe. 
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Chapter 5: System Setup 

Figure 38: Front and Rear View of the SvO2/HCT Probe 

To attach the SvO2/HCT Probe: 

1. Locate the cuvette on the tubing in the LvPM (see Figure 39). Note the tab on the cuvette showing flow 
direction. 

Figure 39: Cuvette for SvO2/HCT Probe 

2. Align the SvO2/HCT Probe so that the cuvette is centered in the probe opening (use the single and 
double green bands on the probe and the tubing to position it properly). Also align the red dot on the 
probe with the tab on the cuvette. 

Figure 40: Align SvO2/HCT Probe with Cuvette on Tubing 

3. Snap the probe into place around the cuvette. 

NOTE—Ensure the probe is securely connected to the cuvette. 
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5.1.5. Closing the Bile Drain Valve on the Bile Collection Bag 

The bile drain valve on the bile collection bag is packaged and shipped in the open position. 

To close the bile drain valve: 

1. Locate the valve on the bottom of the bile collection bag. 

2. Turn clockwise until hand-tight. This will close the valve. 
Figure 41: Close Bile Drain Valve on the Bile Collection Bag 

5.1.6. Clamping the Reservoir Drainage Line 

The Reservoir Drainage Line is packaged and shipped in the unclamped position. 

To close the Reservoir Drainage Line: 

1. Locate the Reservoir Drainage Line with the red clamp near gas line. 

2. Bring red clamp up the line proximal to reservoir. Engage slide clamp on tubing to close. 

3. Tuck Drainage Line back into OCS™ Liver. 
Figure 42: Clamp Reservoir Drainage Line 

5.1.7. Running the System Self Test 

After the LvPM is fully installed, run the system Self Test again to make sure that the system is operating 
properly. 
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Chapter 5: System Setup 

To run the system Self Test: 

1. Verify that the Liver Console is connected to an AC outlet. 

2. Verify that the Wireless Monitor is docked on the Liver Console. 

3. Press the Run/Standby button on the Wireless Monitor (Figure 5). 

CAUTION—The Run/Standby button on the Wireless Monitor will NOT function unless the Wireless Monitor is 
docked on the Liver Console. 

NOTE—Do not use the Power Switch on the lower left side of Liver Console near AC Power connection to turn OCS™ Liver 
on and off. 

4. The system performs a Self Test and displays the system transitional status messages. If errors occur, 
error messages are displayed. 

• If errors display indicating problems, refer to Chapter 12: Troubleshooting. 

• If no errors display, click on New Session File to proceed. 
Figure 43: Select New Session Screen 

NOTES— 

If the system detects an issue during the Self Test, a message displays with information about the issue until it is resolved. To resolve 
the issue, follow the steps in Chapter 12: Troubleshooting. 

At the beginning of the session, the system may display messages and sound alarms related to sensor probes. These message and 
alarms can be disregarded until after the system is primed and de-aired. For details of system initialization and messages, see 
Chapter 10: Managing the System. 
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5.2. Setting Up the Solution Delivery Subsystem (SDS) 
This section provides detailed instructions on how to set up the SDS. Refer to Section 3.2.2, “Solution Delivery 
Subsystem (SDS)” for an overview of the SDS. 

5.2.1. Connecting the Solution to the SDS Line Set 

1. Before spiking a vial, place the provided bottle holder over the vial. 

2. Insert the piercing spike of the infusion line with a twisting motion into the infusion port of the 
prepared solution bag or into the vial. Be sure the spike is firmly seated to the port/vial. 

3. Hang the infusion bag/vial on the hanger provided in the Liver Console. 

5.2.2. Connecting the SDS Cassette to the SDS Console 

1. Remove the protective cover from the pressure sensor dome on the SDS Cassette by squeezing the 
attachment fingers and pulling the protective cover off. 

2. Remove the shipping lock from the SDS Cassette. 

3. Insert the mounting tab under the mounting bar on the SDS Console. 

NOTE—While inserting the SDS Cassette, ensure that the drive pin on the SDS Console is inserted into the receiving socket 
on the cassette. 

Figure 44: SDS Drive Pin Alignment 

4. While fully squeezing the SDS Cassette’s attachment fingers, firmly press the SDS Cassette onto the SDS 
Console’s pressure sensor. 

5. Release the attachment fingers. 

6. Ensure the attachment of the SDS Cassette to the SDS Console pressure sensor is secure. 

5.2.3. Connecting the Infusion Line to the LvPM 

1. Remove the protective cover from the output Luer connection of the SDS Line Set. 

2. Connect the line to an infusion port on the LvPM. The TPN and the OCS™ Liver Bile Salts solutions are 
connected to the Portal Vein infusion ports. The Epoprostenol Sodium (Flolan or equivalent) solution is 
connected to the Hepatic Artery (HA) infusion/flush line port. 
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5.2.4. Configuring the SDS Settings 

1. Press the Configuration Menu button. 

2. Turn the rotary knob to highlight the Liver tab and then press the knob. 

3. Turn the knob to scroll through the options until the desired SDS channel is selected. 
Figure 45: Configuration Menu 

4. Press the rotary knob to select the channel. 

5. Each Channel has the following configurable options: 
Figure 46: SDS Channel Setting Menu 

Table 11: SDS Channel Configuration Options 

Item Options Description 

Solution Type PGI2*, TPN, Bile Salt, or 
None 

Identifies which type of solution is loaded into the SDS 
channel. 

Mode Off or Manual Starts and stops the delivery of solution. 

Manual Rate 1 mL/hr to 99 mL/hr Sets the delivery rate when the mode is set to Manual 
Mode and the pump is on. 
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Item Options Description 

Initial Volume 50 mL - 1000 ml in 50 ml 
increments 

Sets the initial volume of solution available. This is used 
to calculate the time and volume remaining. 

*Epoprostenol Sodium (Flolan or equivalent) 

6. Choose a Solution Type by pressing the rotary knob and selecting one from the list. 

7. Set the Mode to Manual. 

8. Set the infusion rate by selecting Manual Rate and choosing the desired flow rate. 

9. Set the Initial Volume in the solution bag. 

CAUTION—If the initial volume is not set to match the initial volume in the solution bag, the low solution alert will not be 
accurate. 

10. Select Accept to exit the Liver tab. 

11. Select Accept on the Configuration Menu to make the changes take effect. 

NOTE—Solution delivery will not begin until the circulatory pump is turned on. 

5.2.5. De-Airing an SDS Line Set 

NOTE—The SDS Line Sets must be de-aired and primed before OCS™ Liver priming. 

1. Using the Wireless Monitor, open the Actions Menu. 

2. Select De-Air SDS. 

3. Select the Channel to de-air. 

4. Select De-Air SDS as many times as needed to purge air from the line set. 

NOTE—If the De-Air action is not selectable, read the status indication in the middle of the menu for further direction. 

Figure 47: Actions Menu 

Figure 48: De-air SDS Channel 
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Chapter 5: System Setup 

5.3. Preparing the OCS™ Liver for Liver Instrumentation 
This section provides instructions for priming and preparing the OCS™ Liver for liver instrumentation. 

5.3.1. Priming the OCS™ Liver 

This section provides instructions for priming the LvPM. After the LvPM is installed, all setup steps are 
complete, and the Self Test is complete, the circuit is ready to be primed. Table 12 below provides a summary 
of the key priming information. 

Table 12: Priming Overview 

Priming 700-800 mL of multiple-electrolytes solution (PlasmaLyte® or 
equivalent) 
400 mL Albumin 25% 
4-8 units Packed Red Blood Cells (pRBC) 

Temperature Set to 34°C 

Pump Flow Gradually increase to 2-3 L/min to de-air the circuit and mix the 
perfusate, allow temperature to rise to 34°C, then decrease flow 
to 0.5 L/min until liver is instrumented. 

Gas Flow 450 mL/min 

Add the Perfusate Additives See Section 4.3 

CAUTIONS— 

Ensure that Reservoir Drainage Line Clamp is closed and the bile drain valve is closed prior to priming. 

HA and PV vent lines and PV Clamp remain open until organ is instrumented. The vent line should be closed and the PV Clamp 
engaged after instrumentation. 

Use aseptic technique when performing the priming procedure. 

To prime the LvPM: 

1. Remove the yellow cap from the end of the Quick Prime Line and remove the yellow cap from the 
Prime Port on the LvPM. Press the two connectors together until they click to lock (Figure 49). 

Figure 49: Connect the Prime Line to the LvPM 
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Chapter 5: System Setup 

2. Use the Quick Prime Line to deliver 700-800 mL of multiple-electrolytes solution (PlasmaLyte® or 
equivalent) to the LvPM via the Prime Port. 

3. Use the Albumin Prime Line to deliver 400 mL of Albumin 25% to the LvPM through the Prime Port. 

4. Use the Dual Blood Prime Line to add 4-8 units (1500 ml) of leukocyte-reduced ABO recipient 
compatible pRBCs units via the Prime Port. 

Figure 50: Add Albumin to Prime Line 

5. When finished, place a sterile yellow cap on Prime Port of the LvPM and close clamp on the line. 

6. Once the volume of priming solution reaches at least 1000 mL in the reservoir, begin perfusate 
circulation. For details, see Section 5.3.2, “Beginning Perfusate Circulation.” 

7. Use the cylinder wrench to turn on the gas by slowly turning the shut-off valve anti-clockwise. 

8. Once pump is turned on, all subsystems (warmer, SDS, gas delivery) will start functioning according to 
the set points selected/configured. 

5.3.2. Beginning Perfusate Circulation 

NOTE—Configuration Menu settings can be saved as defaults so that the settings are in place each time a new session is started. 
For details on using the Configuration Menu and saving system settings, see Section 5.2 “Setting up the Solution Delivery Subsystem 
(SDS).” 

1. Press to open the Pump Adjust window, and adjust pump flow to 2-3 L/min initially to circulate the 
perfusate and de-air the module. Make a visual check of all tubing and tap or squeeze as needed to 
remove any air bubbles. 

2. Press to display the Configuration Menu, select the Liver tab, and do the following: 

• Ensure temperature is set to 34°C. 

• Ensure gas flow rate is set to 450 mL/min. 

3. Ensure that the HA and PV vent lines are opened and running and the PV Clamp is not engaged. 
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Chapter 5: System Setup 

Figure 51: HA and PV Vent Lines Open and PV Clamp Unengaged 

5.3.3. Injecting Additives into the Perfusate 

For a complete list of additives to be injected into the perfusate before use, see Section 4.3. 

NOTE—Additives, syringes, and medium gauge needles are needed and are not supplied by TransMedics. 

5.3.3.1. Additives to be injected into the perfusate: 

1. Inject the additives listed in Section 4.3 through the reservoir injection port (Blue Venous Injection 
Port) (Figure 52). 

Figure 52: Infusion and Sampling Ports 

2. Let the fluids circulate for approximately 10 minutes or until the system is de-aired. While priming, 
check the circuit for air bubbles and, if present, tap the lines as vigorously as necessary to dislodge the 
trapped gas so that it can be removed by the system defoamer. 

CAUTIONS— 

Check the LvPM’s tubing or connections for any leaks or trapped air. 

Check the Wireless Monitor to make sure it is registering all system parameters. 

Verify that the perfusate temperature begins to increase toward the Temp Set Point. 
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Chapter 5: System Setup 

The minimum safe reservoir volume is 500 mL as indicated on the reservoir (Figure 53). Maintain a volume of at least 500 mL in the 
reservoir at all times. Lower volumes may result in air being pumped into the organ. 

Never allow the perfusate level to exceed the maximum level mark on the reservoir. 

Figure 53: Minimum Safe Reservoir Level 

5.3.3.2. SDS infusions: 

• To be initiated with the pump start: 

- 1 L bag CLINIMIX E (TPN) (4.25% Amino Acid / 10% Dextrose) or equivalent; supplemented with 
30 IU of insulin and 40000 IU of Heparin to the Portal Vein infusion port @ 30mL/hr 

- OCS™ Liver Bile Salt prepared solution to the Portal Vein infusion port at 3-5 mL/hr 
(concentration 1g/50 mL sterile water). 

• To be initiated as needed: 

- Epoprostenol Sodium (PGI2) (Flolan or equivalent) delivering to the Hepatic Artery infusion port 
@ 0-20 mcg/hr (1 mcg/mL), to control Hepatic artery pressure. 

5.3.4. Draping the Work Area 

As the liver is being prepared for instrumentation, drape the OCS™ Liver to avoid contamination when the 
organ is transferred to the organ chamber. Draping is done aseptically after adding the perfusate components 
and additives. 

To drape the work area: 

1. A sterile operator can access the Wireless Monitor through the transparent drape. The non-sterile 
operator should remove the Wireless Monitor from its docking cradle and operate it outside the sterile 
field (Figure 54). 
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Chapter 5: System Setup 

Figure 54: Remove the Wireless Monitor from the Liver Console 

2. Remove the strap on the sterile drape attached to the organ chamber of the LvPM. 

3. Grasp the drape at the arrow marking on the top of the drape and pull it backward away from the 
chamber. 

4. Continue unfolding following the arrow markings printed on the drape until the whole drape is 
extended (see Figure 55). 

Figure 55: Sterile Drape Unfolded on OCS™ Liver 
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Chapter 6: Retrieval and Back Table Preparation 

6. CHAPTER 6: RETRIEVAL AND BACK TABLE PREPARATION 

6.1. Position the OCS™ Liver in the Operating Room 
1. Position the OCS™ Liver in the vicinity of the back table and near an AC power outlet. There should also 

be a gap between the OCS™ Liver and the wall to allow access to the rear of the unit. 

2. Plug the OCS™ Liver into AC Power. 

6.2. Flushing and Harvesting the Liver 
The donor liver should be flushed and harvested from the donor according to standard clinical practice. 

Once the liver is removed, it must be prepared for instrumentation on the OCS™ Liver (see Section 6.3 “Back 
Table Liver Preparation”). 

6.3. Back Table Liver Preparation 
The section describes how to prepare the liver on the back table to be placed in the OCS™ Liver. It includes 
cannulating and flushing the liver on the back table, and then instrumenting the liver in the OCS™ Liver. 

These steps are performed by sterile operators, including the cannulation and back table flush, while the 
OCS™ Liver is being primed. These steps require supplies from the Liver Instrumentation Tool Set (see Section 
3.3.3). Silk tie and Prolene suture will be needed for securing the cannulae. These are not provided by 
TransMedics. 

6.3.1. Cannulating the Hepatic Artery (HA) 

1. Select the appropriately sized HA Cannula. 

2. Insert the HA Cannula into the hepatic artery. 

3. Secure the HA Cannula using silk tie. 

6.3.2. Cannulating the Portal Vein (PV) 

1. Insert the PV Cannula into the PV. 

2. Secure the PV Cannula using silk tie. 

6.3.3. Cannulating the Common Bile Duct 

1. Insert Bile Cannula into the Common Bile Duct, up to 1-2 cm. 

2. Secure the Bile Cannula using a silk tie and stay stitch, as shown below. 
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Chapter 6: Retrieval and Back Table Preparation 

Figure 56: Securing the Bile Cannula 

CAUTION—Do not push the cannula deep in the Common Bile Duct. 1-2 cm from the edge should be enough. 

6.3.4. Cannulating the Inferior Vena Cava (IVC) 

1. Place the IVC Cannula through the supra-hepatic Inferior Vena Cava and secure using purse-string 
suture and leave the infra-hepatic Inferior Vena Cava open. 

6.3.5. Flushing the Liver on the Back Table 

1. Flush the liver before placing it into the OCS™ Liver to cool it homogeneously and flush out any other 
preservative solution used in the donor. 

2. The liver should be flushed on the back table using a minimum of 3 L of cold multiple-electrolytes 
solution (PlasmaLyte® or equivalent). Each 1 L bag should be supplemented with: 

• Sodium Bicarbonate (NaHCO3) - 10 mmol/L 

• Epoprostenol Sodium (Flolan or equivalent) - 2 mcg/L 

• Methylprednisolone 160 mg/L flush according to the protocol below: 

- Hepatic Artery: 1 liter pressurized at 50-70 mmHg 

- Portal Vein: 2 liters gravity drain. 

6.4. Instrumenting the Liver on the OCS™ Liver 
This section describes how to instrument the liver on the OCS™ Liver. 

To instrument the liver: 

1. Press and decrease the pump flow to 500 mL/min. 

2. Open the organ chamber and fold the organ wrap. 
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Chapter 6: Retrieval and Back Table Preparation 

3. Position the liver in the organ chamber with the visceral surface facing up and the cannulae directed 
toward the back of the LvPM (toward the connection ports). 

To connect the HA and PV cannulae: 

1. Adjust the liver position so that the HA and PV cannulae are aligned with their corresponding ports 
inside the organ chamber. 

2. Assess the approximate length to each connection port. Use the tube cutter to trim each cannula as 
needed. Adjust and carefully inspect the tubing connections and vasculature to ensure no twist, kink, 
or overstretching of the vessels or bile duct. 

3. Avoid air embolization during HA and PV connection by allowing each cannula to fill with perfusate 
before connecting. 

4. Check that there are no leaks or torques. 

5. Check for air bubbles at the site of connection. 

6. Start the perfusion clock and immediately bring pump flow to at least 1 L/min using the Pump Adjust 
Knob (Figure 57). 

Figure 57: Pump Adjust Knob 

7. Direct the IVC Cannula to the drainage area. 

8. Connect the Bile Cannula to the bile drainage port. 

9. Close the HA and PV vent lines and engage the Portal Vein Clamp. 
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Chapter 6: Retrieval and Back Table Preparation 

Figure 58: HA and PV Vent Line Positions 

HA and PV vent lines (open position) HA and PV vent lines (closed position) 

PV Clamp open PV Clamp engaged 

CAUTIONS— 

If leaks or torques are noticed during cannulation: 

• Decrease pump flow temporarily as needed. 

• Readjust the connection or secure the leak. 

• Increase pump flow back to normal target range. 

If air bubbles are detected: 

• Open the HA or PV vent line to direct the air bubble to the reservoir. 

• Decrease pump flow temporarily as needed to allow air bubble to move to vent line. 

• Alternatively, disconnect cannula from the organ chamber connection port and then reconnect again after 
disposing of air. 
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Chapter 7: Preservation Initiation, Transport, and Managing Liver Preservation 

7. CHAPTER 7: PERFUSION INITIATION, TRANSPORT, AND MANAGING LIVER 
PRESERVATION 

7.1. Perfusion Initiation on OCS™ Liver 
1. Immediately after connecting the organ to the OCS™, bring the pump flow to at least at 1 L/min. Over 

the first 15-20 minutes and while the liver is warming up to the temperature set point, increase the 
pump flow gradually to 1.8-2.0 L/min. 

2. Adjust the PV Clamp to reach a 1:2 ratio of HAF to PVF by rotating the PV Clamp clockwise to decrease 
PVF and increase HAF. Alternatively, rotate the PV Clamp anti-clockwise to increase PVF and decrease 
HAF (Figure 59). 

Figure 59: Adjusting PV Clamp 

3. Maintain the following: 

• Flow ratio of approximately 1:2 in the HA and the PV 

• HAP and PVP within recommended ranges: 

- HAP between 45-100 mmHg 

- PVP ≤ 10 mmHg 

4. Ensure that the temperature is rising toward the set point and stable. 

5. Check that the liver is uniformly perfused. 

NOTE—Use the Epoprostenol infusion (e.g., Flolan or equivalent) AS NEEDED to achieve target HAP and maintain it within 
the recommended range. 

CAUTION—Rapid increases in flow rate may injure the liver and should be avoided during initial rewarming on OCS™ 
Liver. 

6. Gradually reach the pump flow target of 1.8-2.0 L/min 

7. Perfusate temperature should reach 34°C. 

8. Target pressures and flows: 
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Chapter 7: Preservation Initiation, Transport, and Managing Liver Preservation 

• Portal Vein Pressure (PVP) - ≤ 10 mmHg 

• Portal Vein Flow (PVF) - 700-1700 mL/min 

• Hepatic Artery Pressure (mean HAP) - 45-100 mmHg 

• Hepatic Artery Flow (HAF) - 300-900 mL/min. 

Refer to Section 7.1.1 and Section 7.1.2 below for more information. 

9. Run an arterial blood sample within the first 30 minutes, observe Lactate levels, ABG and correct pH as 
needed. 

10. Check if bile can be observed in the cannula. If no bile is observed, check for any kink or twist in the 
common bile duct. 

11. If no further sterile interaction with the liver is needed, apply the organ wrap. Adjust organ stabilizer 
arms around the Liver to secure its position during transport and close the organ chamber. 

12. Remove the sterile drape. 

13. Ensure hemodynamics (HAF/PVF and HAP/PVP) are all within ranges. 

14. To prepare the OCS™ for transport, see Section 4.7. 

15. Confirm that the audio for alarms is on. 

CAUTION—Do not disconnect the OCS™ from AC power or move the OCS™ until the perfusate temperature displayed on the 
Wireless Monitor reaches 34°C. 

7.1.1. Adequate Perfusion through HAP Control 

• If the HAP target is achieved with stable lactate, then vasodilator (e.g., Epoprostenol Sodium 
(Flolan or equivalent)) infusion should be maintained at the lowest flow rate to maintain the HAP. 

• If HAP is high, check for kink or torque in HA line. If none is present, start or increase the infusion 
rate of vasodilator agent (e.g., Epoprostenol Sodium (Flolan or equivalent)), until target HAP is 
achieved. 

• If HAP is low and associated with a too high HAF rate, decrease the infusion rate of the vasodilator 
agent (e.g., Epoprostenol Sodium (Flolan or equivalent)) until target HAP is achieved. 

Note: If HAP is low, check and tie bleeders, if any, and ensure the HA Vent is closed. 
Figure 60: HA and PV Vent Lines Closed 
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7.1.2. Epoprostenol Sodium (e.g., Flolan or Equivalent) Flow Rate Titration Protocol 

• If HAP is > 95 mmHg and is trending up by 5 mmHg over approximately 5-10 minutes: 

- Start the Epoprostenol Sodium (Flolan or equivalent) infusion at a rate of 1-2 mcg/hr and 
increase in increments (up to 20 mcg/hr) until the pressure < 100 mmHg. 

• If the HAP starts to trend down over time (approximately 5-10 minutes): 

- Reduce the infusion rate of the Epoprostenol Sodium (Flolan or equivalent) by 1-2 mcg/hr in 
increments until the HAP stabilizes at approximately 75 mmHg. 

7.2. Transporting the OCS™ Liver 
1. Close the front panel and reinstall the cover. 

2. Unplug the system from AC power and wind the power cord around the power cord wrap. 

3. Make sure you have all supplies needed for transport to the Recipient Site. 

4. Press the release buttons on the push handle, set the handle, and push the system to the vehicle 
loading area. 

5. At the vehicle, set the wheel locks, and open the Mobile Base release handle. Lift the system off the 
base using the gray lift handles, keeping the OCS™ Liver level during the loading process. 

NOTE—Always use two people to lift and carry the system. Do not lift the system when it is mounted on to the Mobile 
Base. 

CAUTION—Tipping the OCS™ Liver at angles greater than 15 degrees may disrupt fluid paths in the LvPM and lead to 
system malfunction. 

6. Position the system in the vehicle, making sure it is level, and secure it. 

NOTE—Remember to take the Mobile Base with you for use at the Recipient Site. 

7. For remote monitoring, remove the Wireless Monitor from its docking station and keep it close by. 

NOTE—The Wireless Monitor must be kept within approximately 3 meters (9 feet) of the system. 

CAUTIONS— 

Avoid leaving the OCS™ Liver in an uncontrolled environment for longer than a few minutes. During such periods, monitor the 
perfusate temperature and take remedial action if the temperature registers more than one degree over or under the desired 
setting. 

If the Wireless Monitor is taken out of range, verify upon its return in range that all parameters are as expected to ensure that a rare 
instance of a system event did not occur while it was out of range. 
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7.3. Managing Liver Preservation 
During transport and preservation, the liver should be maintained within the ranges shown in Table 13 below. 

Table 13: Preservation Ranges 

Parameter Range 

Hepatic Artery Pressure (mean HAP): 45-100 mmHg 

Hepatic Artery Flow (HAF): 300-900 mL/min 

Portal Vein Pressure (mean PVP): ≤ 10 mmHg 

Portal Vein Flow (PVF): 700-1700 mL/min 

Perfusate Temperature (Temp): 34°C 

Oxygen gas flow: 400-700 mL/min 

Circulating arterial lactate (Lact) trend: stable or trending down over time 

See Table 14 for the OCS™ liver sampling scheme. 

7.3.1. OCS™ Liver Perfusate Sampling Scheme 

Sampling during liver perfusion: Collect samples from the arterial port of the OCS™ Liver perfusion circuit to 
measure ABG and lactate level using a standard blood gas analyzer according to Table 14. Liver enzyme profile 
may be obtained if desired. 

1. One arterial sample will be collected within the first 30 minutes of perfusion time. 

2. Samples will continue to be collected from the device at approximately hourly intervals until lactate 
level is trending down. At this time, lactate samples could be done every 2 hours or after any active 
HAF or HAP adjustments. 

3. Immediately before cooling the donor liver on OCS™ Liver prior to transplant, an arterial blood sample 
should be taken from the HA sampling port to evaluate ABG and lactate levels. Liver enzyme profile 
may be obtained if desired. 

Table 14: OCS™ Liver Sampling 

Time ABG Lactate 

Within the first 30 minutes of perfusion on Liver Console X X 

During OCS Preservation - Hourly* X X 

Immediately before cooling the donor liver on Liver Console for re-
implantation 

X X 

*If lactate level is trending down, samples could be done every 2 hours or after any active HAF or HAP 
adjustments. 
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8. CHAPTER 8: PRESERVATION CONCLUSION AND SYSTEM SHUT DOWN 

8.1. OCS™ Final Liver Sampling 
1. Immediately before cooling the donor liver on OCS™ Liver prior to transplant, perform the following 

steps: Take a blood sample to evaluate ABG and lactate levels. Liver enzyme profile may be obtained if 
desired. 

2. Check stability of the organ perfusion parameters. 

3. Check for stable or trending down lactate levels. 

4. Check the Bile production rate. 

5. When the surgical team is ready to transplant the liver, perform the steps in Section 8.2 (“Performing 
the Final Liver Flush”) and Section 8.3 (“Removing the Liver from the OCS Liver”). 

NOTE—To maintain warmth and humidity, keep the organ chamber cover closed until the liver is ready to be disconnected from 
the Liver Console. 

8.2. Performing the Final Liver Flush 
Prior to removing the liver from the OCS™ Liver, the liver should be flushed and cooled on the system using a 
minimum of 3 L of cold multiple-electrolytes solution (PlasmaLyte® or equivalent) with supplements. 

The composition of the final liver flush per liter of cold multiple-electrolytes solution (PlasmaLyte® or 
equivalent) is as follows: 

• Sodium Bicarbonate (NaHCO3) 10 mmol/L 

• Epoprostenol Sodium (Flolan or equivalent) 2 mcg/L 

• Methylprednisolone 160 mg/L flush according to the protocol below: 

- Hepatic Artery: 1 liter pressurized at 50-70 mmHg 

- Portal Vein: 2 liters gravity drain. 

To perform the final liver flush: 

1. Using sterile technique, flush and de-air each final flush line included in the Liver Perfusion Termination 
Set, and connect each line to its corresponding port on the LvPM (PV & HA flush ports). 

2. Using pressure bag, pressurize the HA flush solution bag. 

3. Connect the OCS™ drainage bag to the clamped drainage line (red clamp) in the LvPM. 

4. With two tube clamps ready, start the HA and the PV flush by opening the Final Flush line clamps and 
clamp each line below the level of the flush port using the tube clamps. 

5. Decrease the Pump Flow to 0 L/min and ensure the pump is turned off. 

CAUTION—Failure to turn the pump flow to 0 L/min quickly will over pressurize the LvPM and will result in leakage. 
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Chapter 8: Preservation Conclusion and OCS Shut Down 

6. Open the red clamp to drain the reservoir while flushing the liver. 

7. Maintain the HA pressure at 50-70 mmHg as displayed on the Wireless Monitor. 
Figure 61: Final Flush Ports and Clamps 

8.3. Removing the Liver from the System 
1. Drape the system to create a sterile field before opening the organ chamber. 

2. Open the organ chamber cover. 

3. Unwrap the liver. 

4. Clamp the HA and PV Cannulae in the organ chamber. 

5. Disconnect the HA and PV Cannulae from the OCS™. 

6. Disconnect the bile cannula from the OCS™. 

7. Disconnect the IVC cannula from the OCS™. 

8. Remove the liver from the OCS™. 

CAUTION—When disconnecting the liver from the Liver Console, a sterile operator performs all actions that are performed inside 
of the organ chamber. Other actions may be performed by non-sterile operators. 

8.4. Shutting Down the System 

8.4.1. Preparing the OCS™ Liver for Shutdown 

To prepare the OCS™ Liver for shutdown after the organ has been removed from the system: 

1. Press the button to place the system in Standby Mode. 

2. Follow the on-screen directions to ensure that all data is downloaded to the data card. 

3. If no data card is present, the system will store the data internally and the data can be retrieved later. 

8.4.2. Removing the Probes from the Tubing 

The probes are reusable and do not require sterilization since they do not directly contact perfusate. 
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Chapter 8: Preservation Conclusion and OCS Shut Down 

To remove the probes: 

1. After the liver has been removed, detach the HA Flow Probe, the PV Flow Probe, and the SvO2/HCT 
Probe from the tubing as described below: 

2. To remove a flow probe from the tubing: 

• Press the latch on the side of the probe until the probe lid opens. 

• Carefully remove the flow probe from the tubing on the LvPM, but leave it connected to the Liver 
Console. 

3. To remove the SvO2/HCT Probe from the tubing: 

• Firmly grasp the probe with one hand. 

• Use the other hand to gently remove the cuvette from the probe. 

4. Clean the probes as described in Section 11.2, “Cleaning and Disinfecting the Probes,” and store them 
on the probe hanger inside the system. 

NOTE—Remove the probes from the tubing, but leave them connected to the Liver Console. 

8.4.3. Turning off the Gas Cylinder 

1. Use the cylinder wrench to shut off the gas by slowly turning the shut-off valve clockwise. 

CAUTIONS— 

Do not over-tighten the gas valve with the cylinder wench. Excessive tightening may damage the valve. 

Always ensure that the gas cylinder is OFF after the preservation session is complete. 

2. Disconnect the gas lines connecting the LvPM to the Liver Console. 

8.4.4. Disposing of the LvPM and Preparing the System for Cleaning 

After one use, dispose of the entire LvPM, including the attached PC board and all sterile accessories in 
accordance with institutional protocols for disposing of blood-contaminated materials. 

To remove the LvPM, face the system so that Wireless Monitor is on your left, do the following: 

1. Press the LvPM release lever to disengage the Holding Clamps that hold it in place. 

2. Hold the LvPM with your left hand and disengage it with your right hand. 

3. Angle the LvPM 30° toward you to disengage it from the pump slots. 

4. Lift the LvPM up and out of the system. 

5. Dispose of the entire LvPM using your institution’s protocol for handling and disposing of blood-
contaminated materials. 
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Chapter 8: Preservation Conclusion and OCS Shut Down 

CAUTIONS— 

Do not sterilize the Liver Console or any component of the system. Sterilization, by any means, will damage the system and void the 
warranty. 

Do not attempt to sterilize and reuse the LvPM or any of the sterile accessories. 

NOTE—The probes require specialized cleaning and disinfection instructions. See Section 11.2, “Cleaning and Disinfecting the 
Probes” for more details. 

Disposal Regulations: The OCS™ Liver contains components that may require special considerations for 
disposal as a result of local, national, or EU regulations. Dispose of all single use products per standard hospital 
procedures. Contact your local TransMedics service representative for disposal instructions for products that 
are at their end of service life. 

The use life of the Liver Console is expected to be at least five years with a rate of use of 50 preservation 
sessions per year. 

NOTE—See Chapter 11, “Cleaning and Maintaining the OCS™ Liver” for information on how to clean and disinfect the system after 
use. 
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Part 2: Technical Guide 

Part 2: 
TECHNICAL GUIDE 

Chapters 9 - 14 of this user guide provide technical information relating to the set-up, operation, maintenance 
and troubleshooting of the OCS™ Liver. 
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Chapter 9: System Setup and Connections 

9. CHAPTER 9: SYSTEM SETUP AND CONNECTIONS 
This chapter provides information regarding system setup and connections. 

9.1. Connecting the System to AC Power 
The OCS™ Liver can be powered by connecting it to an acceptable external AC power source or, when 
disconnected from external power, it can be powered by the OCS™ batteries. When connected to AC power 
with the ON/OFF switch set to ON, the OCS™ batteries and the Wireless Monitor battery (if the Wireless 
Monitor is docked) are automatically charged as needed, and battery power is not expended. 

When using and storing the OCS™ where an acceptable AC power receptacle is accessible, TransMedics 
recommends ALWAYS connecting the system power cord to the AC source, rather than running the system on 
battery power. 

See Section 2.2 for electrical safety warnings and cautions. 

To connect the system to AC power: 

1. Connect the power cord to the recessed power inlet receptacle located above the power cord wrap 
(Figure 62). 

Figure 62: On/Off Switch and Power Cord 

2. If necessary, unwind the power cord from the power cord wrap. 

3. Connect the plug into a properly grounded 100 to 240V, 50/60Hz Hospital Grade AC outlet only. When 
the system is connected to AC power, the LED above the Wireless Monitor docking area illuminates. 

4. Position the power cord so that it does not interfere with traffic, using the power cord wrap to take up 
any excess cord, or positioning and securing the power cord so that it is out of the way. 

5. Ensure the ON/OFF switch is set to the ON position (Figure 62). 

NOTE—Batteries will not charge if the ON/OFF switch is set to the OFF position. TransMedics recommends leaving the 
ON/OFF switch set to the ON position at all times except when the device must be powered down for service or cleaning. 

CAUTIONS— 

Do NOT use additional cables, extension cords, or outlets with the TransMedics system. 

If it is necessary to disconnect the unit from the AC power, the user must unplug the unit from the AC power receptacle. Neither the 
standby button nor the system On/Off switch will completely disconnect power. 
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Chapter 9: System Setup and Connections 

WARNINGS— 

If it is necessary to disconnect the unit from the AC power, you must unplug the unit from the AC power receptacle. Neither the 
button nor the system On/Off switch will completely disconnect power. 

Do not use the OCS™ and accessories in the presence of explosive anesthetics. 

To avoid electrical shock, use only the power cords supplied by TransMedics for the OCS™, and connect only to properly grounded 
wall outlets. 

If you have any doubt about the integrity or suitability of the external power or of the cable, plug, or connector, do not connect the 
power cord. To avoid potential electrical hazards, allow the system to function on OCS™ battery power only, until appropriate 
external power is available or any problems have been resolved. 

Never use a converter adapter to plug the three-pronged AC plug into a two-pronged, ungrounded wall outlet, and do not use 
additional cables, extension cords, or outlets with the system. Doing so may result in electric shock to the operator and damage to 
the equipment. 

9.2. Checking Battery Power 
This section provides instructions for making sure the system and Wireless Monitor have adequate battery 
power for the preservation session. This section also provides instructions for charging the batteries. 

9.2.1. Checking Wireless Monitor Power 

When the Wireless Monitor is docked on the OCS™, it automatically uses power from the power source 
supplying the OCS™, and, if the system is connected to AC power, the Wireless Monitor battery is recharged as 
needed. When you undock the Wireless Monitor and use it remotely, it uses power from its own battery. 

The two LED lights on the Wireless Monitor’s control panel provide information about Wireless Monitor power 
status (Figure 63): 

• When the Wireless Monitor is receiving power from the system, the DC Power LED ( ) is lit. 

• When the Wireless Monitor is fully charged, the Battery Charging LED ( ) is solidly lit. When it is 
charging the light blinks. Otherwise, the LED is off. 

Figure 63: Wireless Monitor Power LEDs 
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Chapter 9: System Setup and Connections 

9.2.2. Checking System Battery Power 

You can determine the charge status of each battery by viewing the battery status icons on the Wireless 
Monitor. For more information, see Table 3. If you do not have access to the Wireless Monitor display, 
perform the following steps to manually check the charge level of each battery. 

To check the OCS™ Battery charge LED: 

1. Press the test button on the front of each battery (Figure 64). The battery charge LEDs indicate charge 
level. 

2. Determine the charge level and take the appropriate action: 

• If all five indicator LEDs light, the battery is fully charged. 

• If the lower LED flashes and the remaining four LEDs are not illuminated, it indicates that the 
battery is fully discharged. Replace the battery with a fully charged battery or connect the OCS™ to 
AC power. 

• If no LEDs light, do not use the battery and contact TransMedics service (+1-978-552-0999). 
Figure 64: OCS™ Batteries 

9.2.3. Duration of OCS™ Battery Powered Operation 

When transporting the OCS™ Liver, be sure to have sufficient quantities of charged batteries to allow for the 
time you expect the system to be dependent on battery power. Under normal operating conditions, the set of 
three OCS™ Batteries has sufficient charge to last a minimum of four hours of operation. Each additional 
battery will supply at least 1.3 hours of operation. 

WARNING— To avoid loss of battery power during transport, especially due to unanticipated transportation delays, connect the 
system to AC power whenever available. 

The OCS™ batteries are automatically recharged when the system is connected to AC power. Note that the 
system will charge, in order, the Wireless Monitor, then the OCS™ Batteries, one at a time. 

9.2.4. Removing and Installing System Batteries 

When one or more OCS™ batteries are discharged, the Wireless Monitor display indicates which batteries are 
discharged. You can hot swap the batteries one at a time with a fully charged replacement battery while the 
system continues to operate normally. You cannot remove more than one OCS™ battery at a time. 
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Chapter 9: System Setup and Connections 

For details on low battery power indicators, see Table 3, “System Status Icons.” 

WARNINGS— 

If powered by the OCS™ batteries, the system will cease to function when the batteries are fully discharged. To avoid loss of power, 
regularly monitor the battery status icons and audible alarms on the Wireless Monitor display and replace OCS™ batteries as 
needed, or connect the system to AC power. (For details on battery capacity alarms that appear on the Wireless Monitor screen, see 
Table 3.) 

Each OCS™ battery includes rechargeable lithium ion battery cells. Lithium is a highly reactive element that can react violently when 
mixed with water, leading to possible battery leakage, smoke, and fire. Batteries must be handled, stored and disposed of with great 
care. Failure to adhere to proper lithium handling procedures may cause bodily injury and environmental and equipment damage. 
Carefully review safety information in Section 2.2 “Handling Batteries.” 

CAUTION—Before removing an OCS™ battery, make sure you are removing the intended battery. Although the system prevents 
you from removing more than one battery at a time, it is possible to remove any single battery, potentially leaving the system with 
NO charged batteries in place and shutting down system operation. 

To remove a discharged battery and install a fully charged battery: 

1. To test the battery before replacing it, press the battery test button (Figure 64). For instructions on 
testing battery charge status, see Section 9.2.2, “Checking System Battery Power.” 

2. Move the battery’s retaining lever up and out of the way. 

CAUTION—Once you have removed an OCS™ battery, no other battery can be removed until you install a battery in the 
open slot and close the retaining lever. Do not try to forcefully remove a battery. Doing so may damage the system and 
the battery. 

3. Firmly grasp the battery handle, pull the discharged battery straight out, and set it aside. 

4. Slide the new battery into the open slot and move the retaining lever back in place, making sure the 
battery is secure. 

CAUTION—Ensure that the battery is oriented correctly (see Figure 64) prior to inserting it in the Liver Console. Push in 
gently. Excessive force may damage the battery, resulting in bodily injury and environmental and equipment damage. 

5. Verify battery function by checking the battery status icon on the Wireless Monitor. For more 
information on viewing battery status, see Table 3. 

NOTES— 

If you will not be immediately recharging the removed battery, return it to the original TransMedics shipping container for storage. 

If you need to ship OCS™ batteries, they must be packaged for shipment by qualified personnel and shipped according to applicable 
transportation laws in the original shipping packages or replacements supplied by TransMedics. 
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Chapter 9: System Setup and Connections 

9.3. Docking and Undocking the Wireless Monitor 
The Wireless Monitor (Figure 65) has side grooves that slide over matching rails on the top of the Liver 
Console. A connector on the side of the Wireless Monitor inserts into a connector on the system. 

Figure 65: Docking the Wireless Monitor 

9.3.1. To Dock the Wireless Monitor 

1. Position the Wireless Monitor so that its grooves line up with the rails on the system (Figure 65). 

2. Slide the Wireless Monitor all the way into the Wireless Monitor docking cradle, until the receptacle on 
the Wireless Monitor locks into the connector on the system. For reliable operation, make sure that 
the Wireless Monitor is fully inserted into the Liver Console so that the electrical contacts are fully 
connected. The DC Power LED ( ) should be lit indicating the Wireless Monitor is receiving power 
from the system. 

9.3.2. To Undock the Wireless Monitor 

1. To undock the Wireless Monitor, use both hands to pull it straight along the rails until the Wireless 
Monitor clears the Liver Console. 

9.3.3. Using the Wireless Monitor Remotely 

When removed from the system, the Wireless Monitor operates from its own battery. 

CAUTIONS— 

Before undocking the Wireless Monitor, check the Wireless Communication status icon to make sure it is safe to undock the 

Wireless Monitor ( ). If the Wireless Fault icon ( ) is displayed, DO NOT undock the Wireless Monitor. Doing so may result in 
data loss. 

Keep the Wireless Monitor within an unobstructed range of approximately 3 meters at all times and as close as possible to the 
system to facilitate quick response to alarms and other conditions that require intervention. If there is an obstruction between the 
Wireless Monitor and the system, the effective range may be reduced. 

If the Wireless Monitor is out of range of the Liver Console for 10 minutes, it turns itself off. While the Wireless Monitor is off, the 
rest of the system continues to function. Once the Wireless Monitor is docked on the Liver Console, it turns itself back on and full 
monitoring functionality is restored. 
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Chapter 9: System Setup and Connections 

When the Wireless Monitor is back in range, verify all parameters are as expected in the rare instance that a system event occurred 
while out of range. 

If the Wireless Monitor unexpectedly generates an Out of Range alarm, verify that the OCS™ pump is still functioning and check the 
status of the organ. 

During remote operation, all controls operate normally except the Run/Standby button ( ) which functions 
only when the Wireless Monitor is docked to the system. The Run/Standby button lets you transition the 
OCS™ from an inactive state (Standby) to an active state (Run). 

If the Wireless Monitor loses the wireless connection to the system, a warning tone emits and 
continues until the connection is re-established. Refer to the Cautions above for more information. In 
addition to the warning tone, the Wireless Fault icon blinks and is displayed in red (as shown at right). 

If the Wireless Monitor battery fails, the screen goes blank and the Wireless Monitor does not function until it 
is docked on the system. 

NOTE—Even though the Wireless Monitor is out of range, or the screen is blank when no power is available, the OCS™ continues 
working at the current settings, unless the OCS™ loses power. When the Wireless Monitor returns to normal operation, you can 
view the messages. 

9.4. SDS Status and Monitoring 
The OCS™ Liver provides status pertaining to all 3 of the SDS channels on the main monitoring screen of the 
Wireless Monitor at all times. Figure 66 below shows the SDS status frame displayed on the lower right side of 
the Wireless Monitor. Table 15 below defines the values in the figure. 

Figure 66: Wireless Monitor Main Screen Status 

Table 15: Main Screen Status Items 

Item Description 

1 - Channel Label The channel label links the status with the channel as labeled on the SDS Console. 

2 - Solution Type This displays the solution type configured for each channel. 
PGI2 = Prostacyclin (Epoprostenol Sodium (Flolan or equivalent)) 
TPN = Total Parenteral Nutrition solution 
Bile Salt = Bile Salt solution 
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Chapter 9: System Setup and Connections 

Item Description 
N = None 

3 - Estimated Volume 
Remaining 

This is a graphical representation of the estimated solution remaining in its container 
based on the amount that has been delivered and the initial volume. 

4- Current Delivery Rate This displays the rate at which the channel is currently delivering solution. 

Table 16 below defines the different icons used to convey status on the main monitoring screen of the 
Wireless Monitor. 

Table 16: Main Screen Icon Descriptions 

Icon Description 

The icon with a dashed outline indicates that no SDS cassette is inserted. 

The icon with a solid outline and blue fill indicates that the SDS cassette is inserted and that the 
channel is in Manual Mode. The amount of blue fill in the icon is proportional to the estimated 
percent of solution volume remaining. 

The icon with a solid outline and grey fill indicates that the SDS cassette is inserted but the 
channel is not infusing. This generally occurs when the circulatory pump is Off. The amount of 
grey fill in the icon is proportional to the estimated percent of solution volume remaining. 

The icon with a colored background and a yellow triangle with an exclamation point indicate 
that the channel requires attention. The background color identifies the priority. 

9.4.1. Solution Delivery Trending 

The OCS™ Liver stores the solution delivery rates over time for all channels. The Wireless Monitor is capable of 
trending the delivery rate in a trend graph or in conjunction with other trended parameters. 

A trend graph can display the most recent 24 hours of session data, updated every two minutes. Each data 
point represents the average value calculated over the previous two minutes. The user can view 3 1/2 hours of 
data at once and use the rotary knob to scroll back and forth to review all the saved data. 

To display the solution delivery rates trend: 

1. Press the Configuration Menu button. 

2. Turn the rotary knob to highlight the Liver tab and then press the knob. 

3. Select Middle Graphical Frame or Bottom Graphical Frame. 

4. Select Primary. 

5. Choose the solution type to display in a graph: PGI2, TPN, or Bile Salt. 

6. If desired select a Secondary parameter to trend. 

7. If desired select a blood sample to trend. 

8. Select Accept to close the Graphical Frame Menu. 

9. Select Accept to accept changes and close the Configuration Menu. 
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Chapter 9: System Setup and Connections 

9.4.2. Monitoring Alarms, Faults, and Advisories 

When the SDS detects an operating problem, an audible indication commensurate with the priority of the 
problem is sounded and an alarm is displayed on the Wireless Monitor. Acknowledgement of alarms for the 
SDS is the same as all other alarms declared by the Liver Console. Refer to Table 26 for troubleshooting of SDS 
faults messages. 

The SDS alerts shown in Table 17 below are monitored and declared during all modes of solution delivery. 
Table 17: SDS Alerts Description 

Alert Description Potential Actions 

Channel Not Occurs when a cassette is inserted and the circulatory If solution delivery is desired, configure the 
Infusing pump is on but the SDS channel is configured to Off. channel to Manual mode. 

Low Solution Occurs when the SDS calculates that the solution Replace the solution container with a full 
Remaining remaining in the container is almost empty. container and select Reset Statistics in the 

action menu for the desired channel. 

CAUTIONS—. 

Only the TransMedics-supplied infusion line may be used. Other infusion lines will not work with the OCS™ Liver. 

9.5. Using the Gas Cylinders 
To assure that a sufficient supply of oxygen is continuously circulated with the perfusate, carefully monitor the 
gas status frame and the SvO2 parameter on the Wireless Monitor display. For details of where gas-related 
parameters appear on the Wireless Monitor during a preservation session, see Chapter 10: Managing the 
System. If the system is in Standby Mode or the pump has not been turned on yet, open the gas valve and 
check the pressure gauge on the gas regulator in the Liver Console. 

CAUTIONS— 

It is vital to keep careful track of gas status before and during organ preservation. Insufficient gas supply may lead to tissue hypoxia. 

Bring a spare gas cylinder if you anticipate that the amount of gas remaining in the gas cylinder will not last for the projected 
duration of preservation or if you anticipate any possible delays. 

9.5.1. Estimating the Remaining Gas Supply 

When the system is in Run Mode, the Wireless Monitor provides continuously updated information about 
remaining gas cylinder capacity. However, when the system is in Standby Mode, you can only estimate the 
remaining gas supply (without turning on the Wireless Monitor) by viewing the pressure gauge on the gas 
cylinder. Table 18 below indicates the hours of gas supply left at various pressure readings and flow rates. 
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Chapter 9: System Setup and Connections 

Table 18: Hours of Gas Supply Remaining at Various Flow Rates and Cylinder Pressures 

Pressure 
(psi) 

Flow Rate (mL/min) 

300 350 400 450 500 550 600 650 700 750 800 

3000 21.5 18.5 16.2 14.4 12.9 11.7 10.8 9.9 9.2 8.6 8.1 

2500 17.8 15.2 13.3 11.8 10.7 9.7 8.9 8.2 7.6 7.1 6.7 

2000 14.0 12.0 10.5 9.3 8.4 7.6 7.0 6.5 6.5 5.6 5.2 

1500 10.2 8.7 7.7 6.8 6.1 5.6 5.1 4.7 4.4 4.1 3.8 

1000 6.4 5.5 4.8 4.3 3.9 3.5 3.2 3.2 2.8 2.6 2.4 

500 2.6 2.3 2.0 1.8 1.6 1.4 1.3 1.2 1.1 1.1 1.0 

9.5.2. Removing and Installing a Gas Cylinder 

This section provides instructions for removing an empty gas cylinder and installing a new gas cylinder. It also 
provides details on how to determine if the regulator’s yoke gasket is intact, and if necessary, how to replace 
it. 

CAUTION—To minimize the time without gas supply to the organ, work as quickly as possible when removing and replacing gas 
cylinders during preservation. 

To remove an empty gas cylinder: 

1. Lift the cylinder release handle on the front of the Liver Console (Figure 67). 
Figure 67: Removing an Empty Gas Cylinder 

2. Open the access door to the gas cylinder compartment (Figure 68). 

3. Remove the cylinder wrench mounted inside the door at the front of the compartment on a Velcro® 
mounting strip. 

4. Slide the gas cylinder partially out of the compartment so that you can access the regulator fitting. 
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Figure 68: Gas Cylinder and Regulator 

NOTE—You cannot remove the cylinder at this point because the regulator fittings and gauge are attached to the 
cylinder and are permanently connected inside the compartment. 

5. Use the cylinder wrench to shut off the gas by slowly turning the shut-off valve clockwise. 

CAUTION—Do not overtighten the T-handle or valve. Tightening too much may damage the valve. 

Figure 69: Gas Cylinder Compartment Wrench 

6. Using your fingers, loosen the T-handle (shown in Figure 68) that holds the cylinder in the regulator by 
turning the handle counterclockwise. Swing the regulator out of the way. 

NOTE—You may hear a hissing sound from some residual gas venting as you disconnect the regulator. If the cylinder 
continues to vent, then the valve is not completely shut. To correct, immediately close the valve as described in step 5. 

7. Gently slide out the empty cylinder. Use caution as the regulator is now hanging by tubing and cabling. 
Make sure the cylinder is completely detached before pulling it all the way out. 
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To install a new gas cylinder: 

1. Remove the gas cylinder from the packaging, and remove the shrink-wrap packed around the valve, 
and then remove the white plastic plug. 

NOTE—Discard the shrink-wrap and plastic plug, but be sure to KEEP the other packaging to use when returning empty 
cylinders for refill. 

2. Partially insert the new cylinder, with the bottom of the cylinder toward the Liver Console and the 
cylinder valve toward you. 

3. Make sure that the regulator’s yoke gasket is in place and undamaged. If the gasket appears to be 
damaged, remove it and replace it as described in Section 9.6, “Replacing a Yoke Gasket.” 

WARNING—Do not look into the high-pressure exhaust sources while connecting the gas cylinder to the regulator. Using 
a cylinder without a yoke gasket or with a damaged yoke gasket may cause the cylinder to leak high pressure gas, possibly 
resulting in injury. 

Figure 70: Gas Cylinder-Regulator Yoke Gasket 

4. Place the regulator on the valve stem and line up the pins on the regulator with the holes on the valve 
stem. 

NOTE—If the cylinder is not properly mounted, gas will vent when the cylinder’s valve is opened. To correct, immediately 
close the valve and remount the regulator. 

5. Hand-tighten the T-handle by turning the handle clockwise. 

6. If you are ready to use the system, to test the gas valve, or to read the pressure level, use the gas 
cylinder wrench to open the valve slowly, turning it counterclockwise. 

7. When the valve is open, ensure that the gauge indicates a high enough reading to meet the projected 
gas needs (Table 18). If not, replace the cylinder with a full cylinder. 

8. Push the cylinder all the way into the cylinder compartment. 
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Chapter 9: System Setup and Connections 

9. Return the wrench to its location on the wrench mount in the gas cylinder compartment, so that it will 
be available for the next use. 

10. Lock the cylinder in place by pressing the cylinder release handle on the front of the system. 

11. Close the access door to the gas cylinder compartment. 

9.5.3. Returning an EMPTY Gas Cylinder to TransMedics 

This section provides instructions for returning a gas cylinder to TransMedics. For safety reasons, a depleted 
gas cylinder must be fully emptied prior to shipping. 

CAUTIONS— 

Avoid contact with the gas stream. Gas under pressure can cause bodily injury and property damage. 

Open the valve slowly. Opening it quickly or any further than 1/4 turn may cause the gas cylinder to move rapidly from its current 
location, which may result in bodily injury and property damage. 

Use ONLY packaging or a replacement packaging supplied by TransMedics. Other containers may not sufficiently protect the cylinder 
from potential damage during shipment, and may not meet regulatory requirements. 

To prepare a gas cylinder for shipping: 

1. Move the partially empty cylinder to a well ventilated, open area and strap it to a stable cart, or place 
it on a stable flat surface where it cannot roll or fall. 

2. Position the cylinder with the valve outlet face down, away from people and loose objects. 

3. Slowly open the valve 1/4 turn. 

4. After the cylinder is empty, leave the valve open. 

5. Label the cylinder EMPTY, and pack it in the inner packaging in which the cylinder was originally 
shipped, and return it for replacement. 

9.6. Replacing a Yoke Gasket 
The yoke gasket is a gasket that seals the regulator to the gas valve. If it is damaged or missing (see example in 
Figure 70), it must be replaced. 

To replace a damaged yoke gasket: 

1. Wearing gloves, remove the damaged yoke gasket from the base and discard it. 

2. Remove the new gasket from its packaging. 

3. Clean the gasket and the brass post with an alcohol wipe and allow the alcohol to air dry prior to 
installing the gasket. 

4. Press the gasket down to the base, making sure that it is fully seated. 

NOTE—The gasket is the same on both sides so may be positioned either way. 
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9.7. Using the TransMedics Data Cards 
Transitioning from Standby Mode to Run Mode initiates an active period of OCS™ use known as a session. 
When the system is in Run Mode, system information is automatically stored internally. The system logs the 
following data: 

• All system error events 

• All system operating alarm events 

• Trend data for each parameter at 2-minute intervals 

• Blood gas sample values as entered by the user. 

The OCS™ is shipped with data cards. Each card can hold data from multiple preservation sessions. 
TransMedics recommends installing the card prior to transitioning from Standby Mode to Run Mode, 
removing the card to retrieve data during the system shutdown protocol after the organ is removed, and then 
reinstalling it to prepare for the next session. 

CAUTION—Use only data cards supplied by TransMedics. Other data cards will not function properly with the OCS™ and may 
cause a disruption of OCS™ operation. 

NOTE— For instructions on transferring data from the OCS™ to the data card, see, Section 10.1.2, “Managing Session Files.” 

After you install a data card, the system automatically transfers all preservation session data to the data card. 
The system then updates it at 15-minute intervals. For details on data-related messages and status icons you 
may see when using a data card, refer to Chapter 10: Managing the System. 

Figure 71: Data Card and Installation Slot 

To install a data card: 

1. With the system top cover removed, locate the data card slot at the back of the system at the top right 
of the Wireless Monitor docking area (Figure 71). 

2. Open the slot cover. 
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3. Align the card vertically as shown in Figure 71 and gently push it into the slot. 

4. Close the slot cover. 

To remove a data card: 

1. Open the slot cover. 

2. Push the edge of the card down until the card releases and partially ejects. 

3. Remove the card by pulling it straight up and out of the card slot. 

4. Close the slot cover. 

9.8. Using the Mobile Base 
You can install and remove the Mobile Base at any time during use, as needed. Use the wheel locks on the 
front wheels to lock the system for stability; unlock the wheels to move and position the system. With the 
Mobile Base installed, the organ chamber is at bedside level. During transport, the push handle can be set to 
the up position and used to push the system. With the Mobile Base removed, the Liver Console can be set flat 
or carried by two people with the lift handles. (See 

Figure 27.) 

CAUTIONS— 

Always use two people to lift or carry the OCS™, which may weigh up to 45 kg (100 lb) without organ, fluids, or the Mobile Base. 

Always use a hand to open and close the Release Handle. Otherwise the mobile base could be damaged. 

Do not use the push handle to lift the OCS™. This handle is not designed to support the system weight. System damage or personal 
injury may result if the push handle is used improperly. 

To remove the Mobile Base: 

1. Close the front panel and install the top cover on the Liver Console. 

2. Press each wheel lock downward to lock the Mobile Base in place. 

3. Pull the Mobile Base release handle outward by hand to release the Mobile Base grips. 

4. Using two people, lift the OCS™ with the right and left lift handles. 

To mount the Liver Console to the Mobile Base and move the system: 

1. Close the front panel and install the top cover on the Liver Console. 

2. Orient the Mobile Base so that the rotating wheels face the right of the Liver Console and press each 
wheel lock downward to lock the Mobile Base into position. 

3. Pull the Mobile Base release handle outward by hand to release the Mobile Base grips. 

4. Using two people, lift the OCS™ with the right and left lift handles and position it on the Mobile Base. 

5. Adjust the Liver Console until the Mobile Base is in place. 

6. Push in the Mobile Base release handle by hand to activate the Mobile Base grips. 
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7. When ready to move the system, lift the wheel locks to unlock the wheels, and set the push handle to 
the up position. 
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Chapter 10: Managing the System 

10. CHAPTER 10: MANAGING THE SYSTEM 
This chapter provides information and instructions for managing the OCS™ Liver. 

10.1. Managing Sessions 
A session is a period of time during which the system is in active use. During a session, users can perform such 
tasks as priming the LvPM circuit and preserving and monitoring the liver. This section provides information 
and instructions for managing each session. It includes how to switch the system from Standby Mode to Run 
Mode, and how to manage session files. 

10.1.1. Using Standby Mode and Run Mode 

When the OCS™ power switch is turned ON, you can select one of two power modes: Standby Mode and Run 
Mode. Standby Mode is intended for when the OCS™ is not in active use. To initiate a session and begin active 
use of the OCS™, transition to Run Mode. In Run Mode, the OCS™ and Wireless Monitor are fully functional, 
with monitoring capabilities enabled. 

CAUTIONS— 

The button on the Wireless Monitor functions only when the Wireless Monitor is docked on the Liver Console. 

To completely turn the system off, press the power switch (located on the lower left side of the system) and unplug the system. 

10.1.1.1. Using Standby Mode 

Use Standby Mode to conserve power and to recharge the batteries during storage. In Standby Mode: 

• The Wireless Monitor display is blank (off) 

• The circulatory pump is turned off 

• The blood warmer is turned off 

• Gas flow is turned off. 

Standby Mode is the recommended power mode for storage of the OCS™. While in Standby Mode, the 
batteries in the Wireless Monitor and OCS™ can be charged if the OCS™ is connected to an appropriate power 
supply and the On/Off button is set to the On position. 

NOTES— 

When the OCS™ is in Standby mode and not connected to AC power, the batteries will deplete. TransMedics recommends 
connecting the OCS™ to AC power whenever possible. 

Batteries will not charge if the On/Off button is set to the Off position. TransMedics recommends leaving the On/Off button set to 
the On position at all times except when the device must be powered down for service or cleaning. 

CAUTION—Standby Mode should be used only when an organ is not being preserved. 
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Chapter 10: Managing the System 

10.1.1.2. To Enter Standby Mode 

Connect the system to AC power if storing the system 

With the system in Run Mode, dock the Wireless Monitor and press the button. The system prompts you 
to confirm that you want to enter Standby and, if a data card is not installed, to optionally insert a data card. 

CAUTION—The button on the Wireless Monitor functions only when the Wireless Monitor is docked on the Liver Console. 

To transfer files and enter Standby mode, insert a data card if necessary and select Enter Standby. If a data 
card is installed, the system begins transferring session data to the data card. 

The Wireless Monitor turns off, and the system transitions to Standby mode. 

10.1.1.3. To Enter Run Mode from Standby Mode 

1. Press . The system automatically performs a Self Test and displays system messages. The system 
prompts you to either create a new session file or to continue the previous session. 

2. Do one of the following: 

• To create a new session, select New Session File. The system configuration reverts to the saved 
session defaults. 

• To continue adding data to the previous session, select Continue Prior Session. The system 
configuration retains its latest settings. 

NOTE—If the system detects an issue during the Self Test, a message is displayed with information about the issue until it is 
resolved. For more information about system messages, see Chapter 12: Troubleshooting.” 

10.1.2. Managing Session Files 

This section provides information about the type of data that is collected during each session, and how to copy 
the session data to a data card. 

A session is created in internal system memory when the system is set to Run Mode. Every time Run Mode is 
entered, you can choose whether to continue using the last session file or create a new one. 

When you insert the data card, the latest state of the session files for the current session is copied to the card. 

TransMedics recommends that you insert a data card at the beginning of each session. 

NOTE—Under ordinary circumstances, data from all procedures associated with an organ should be documented in only one 
session. 

Data are continuously saved in internal memory. The OCS™ will log critical data regardless of the state of the 
Alarm System and regardless of whether a data card has been inserted by the user. The OCS™ will retain 
logged data after a total loss of power. 
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Chapter 10: Managing the System 

All session data from internal memory is automatically transferred to the user accessible card when the user 
inserts a data card. If the card is left in this external slot, data from the current session is updated every 15 
minutes and upon entering Standby. 

The system logs the following information for each session: 

• All system operating and error events 

• All physiological, capacity, and system fault alarm events 

• Trend data for each parameter at 2-minute intervals. 

The data saved on the SD data card are in .xls or .txt file format. Table 19 below describes the contents of the 
session files. 

Table 19: Session Data Files 

File Name Data Logged 

events.txt Includes the following text that is associated with the current session: Alarms, 
annotations, configuration settings, and other changes to system setup and operation, 
logged by date and time. 

trends.xls Includes trend data associated with the current session for all parameters sampled at 
two-minute intervals and logged by date and time. The trend data saved on the data 
card is tab-delimited and the column data format is general. 

blood-sample.xls Includes blood sample data entered by the user associated with the current session for 
all parameters sampled including the time and type (Arterial or Venous). 

system-errors.txt This text file contains the system’s cumulative error history, logged by date and time. 

To copy sessions to the data card: 

1. Insert the TransMedics data card into the card slot. All available data from the current session are 
automatically transferred to the card. 

2. To obtain data from previous sessions, press and do one of the following: 

• To copy the last five sessions, select Copy Last Five Sessions. 

• To copy all the sessions that are currently stored in the OCS™’s internal memory, select Copy All 
Sessions. 

CAUTIONS— 

To avoid possible operational problems, use only data cards supplied by TransMedics. 

While a data transfer is in progress, the data card status icon is displayed with a green arrow. To avoid data loss or corruption, do 
not remove the card while the transfer is in progress. 

NOTE—You can perform other tasks while the session data are being transferred to the card. However, do not remove the card 
until the data transfer is complete. 
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Chapter 10: Managing the System 

10.2. Using the Configuration Menu 
Press the rotary knob to display the Configuration Menu. The Configuration Menu is organized by tabs. Use 
the System tab to configure global system settings such as the time and date. Use the Liver tab (Figure 72) to 
configure parameters such as alarm ranges, gas flow rate or blood temperature. 

Menu selections are effected using the rotary knob. As the knob is rotated, menu items are highlighted. When 
you press the knob on a highlighted item, the item becomes selected. Depending on the menu item, it may be 
immediately acted on, such as Accept, or it may lead to another menu, such as Alarms, or it may enable 
configuration of a value, such as Gas Flow Rate. 

Configuration changes are only committed when the Configuration Menu is exited using the Accept selection. 
If the Configuration menu is exited using the Cancel selection, the system configuration remains unchanged. 

Figure 72: Configuration Menu Tab 

To display and use the Configuration Menu: 

1. Press the Configuration Menu button to display the Configuration Menu. 

2. To select a tab, turn the rotary knob to highlight one of the tabs 

3. To select the highlighted tab, press the knob. The menu associated with the selected tab is activated. 
Turn the knob to scroll through the fields on the selected menu. 

4. To select an item, highlight it and press the knob. The selected item blinks. Turn knob to the value you 
want and press the knob again. The knob returns to its item-selection function. 

5. To change a parameter, turn the knob to the value you want and press the knob again. 

6. To complete configuration changes, do any of the following to exit the Configuration Menu: 

• To apply and save the changes, select Accept. 

• To cancel the changes, select Cancel. 

• To select another tab on the Configuration Menu, turn the knob. 
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10.3. Using the Action Menu 
Use the Action menu to perform the tasks in Table 20 below. 

Table 20: Action Menu Functions 

Action Description 

Display Status Displays technical information about the Liver Console and the LvPM. 

Display Alarm Summary Displays a summary of the current alarms. 

Start/Restart Perfusion Clock Resets the Perfusion Clock to zero, or if the Perfusion Clock is not currently running, starts the 
Perfusion Clock. 

Add Annotation Lets user enter text strings that are added to the session event file. 

Record Blood Sample Data Lets user enter blood gas sample data for display as a trend and for inclusion in the session file. 

Edit Blood Sample Data Lets user edit blood gas sample data that has been entered into the session file. 

Copy Current Session Copies the current session folder to the external SD card. 

Copy Last Five Sessions Copies only the most recent five session folders to the external SD card. 

Copy All Sessions Copies all session folders to the external SD card. 

Scale HAP User can switch between fixed real-time waveform scales or use automatic waveform scaling 

Scale PVP User can switch between fixed real-time waveform scales or use automatic waveform scaling 

Toggle Trend Scroll Switches the trend graph scrolling method between scrolling by each sample (with a cursor) 
and scrolling by 30-minute pages. 

De-air SDS Lines Lets user de-air desired SDS line(s). 

Reset SDS A Statistics If an infusion bottle or bag is depleted and needs to be replaced, this allows user to reset the 
statistics of the infusion for channel A including the initial volume and calculated remaining 
time. Total volume infused remains unaffected. 

Reset SDS B Statistics Allows reset of statistics mentioned above for channel B. 

Reset SDS C Statistics Allows reset of statistics mentioned above for channel C. 

To display and use the Action Menu: 

1. Press to display the Action Menu shown in Figure 73 below. 
Figure 73: Action Menu 

2. To scroll through the available menu items, turn the rotary knob to highlight the items. 

3. To select the highlighted item, press the knob. 

4. If the selected item has a menu associated with it, the menu is activated. Turn the knob to scroll 
through the fields on the selected menu. 
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Chapter 10: Managing the System 

5. To select an item, highlight it and press the knob. The selected item blinks. 

6. To change a set-point, turn the knob to the value you want and press the knob again. The knob returns 
to its item-selection function. 

10.4. Configuring System Settings 
This section describes how to configure the system settings to include setting the time and the date. 

10.4.1. To Configure the System Settings: 

1. Set the time and date displayed by the system. 

2. Configure the units displayed for the trended blood samples 

3. Set the system configuration to factory default settings for alarm limits, graphical frames 
configurations and blood sample units. 

4. Save current system configuration as the Saved Defaults. 

5. Set the current system configuration to the Saved Defaults. 
Figure 74: Configuration Menu System Tab 

CAUTION—The system does not automatically adjust for Daylight Saving Time. If your area uses Daylight Saving Time, you need to 
manually reset the time to adjust to Daylight Saving Time. 

NOTE—Set the system time before starting the perfusion clock. Once the perfusion clock is running, you cannot set the system 
time until you start a new session. 

10.5. Configuring Session Settings 
This section describes how to configure the system. 

10.5.1. Configuring Alarms 

Use the Alarm Setup window (Figure 75) to configure the alarm ranges and settings. You can configure each 
physiological alarm’s enable/disable setting individually. 
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Chapter 10: Managing the System 

In the Alarm Setup window, rotate the knob to highlight the value you want to change and press the knob to 
activate the selection. Rotate the knob the desired value and press the knob to set the value. Then exit the 
menu using the Accept or Cancel selections. Then Accept or Cancel on the Configuration Menu to complete 
the process. 

Each time you place the system in Run mode, the alarms that you configure are automatically in effect. The 
icon indicates that an alarm is on and will display on the Wireless Monitor if the value rises above or falls 
below the settings. The icon indicates that the alarm is off; the alarm will not emit a tone and alarm-related 
messages will not appear in the Alarm Banner. 

CAUTIONS— 

Do not set alarm limits to extreme values that can render the alarm system useless. 

The Liver Console will log critical data regardless of the state of the alarm system. 

Alarm system setting are restored automatically after a power loss of any duration. 

For more information about alarms, see Section 10.8, “Managing Alarms.” 
Figure 75: Parameter Alarms 

Table 21 below lists the alarm limit ranges and the factory default settings. 
Table 21: Alarm Limits Ranges and Factory Defaults 

Parameter Range Lower Limit Factory Default Upper Limit Factory Default 

HAF 0.20-1.05 L/min 0.30 L/min 0.6 L/min 

PVF 0.45-2.05 L/min 0.50 L/min 1.50 L/min 

HAP 40-150 mmHg 65 mmHg 100 mmHg 

PVP 0-15 mmHg 4 mmHg 10 mmHg 

TEMP 33-38°C 33.5°C 34.5°C 

SvO2 55-95% 70% n/a 

HCT 16-30% 20% n/a 
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10.5.2. Configuring Graphic Frames 

Use the Middle Graphic Frame (Figure 76) and Bottom Graphic Frame menu options to configure which 
graphic frames are displayed in the middle and bottom sections of the Wireless Monitor. 

Figure 76: Middle Graphic Frame 

You can configure the middle and bottom graphical frames to display different combinations of real-time, 
trend, and blood sample graphs. For each graphical frame, a primary, secondary and blood sample graph may 
be configured. 

10.5.2.1. Setting the Gas Flow Rate 

Use Configuration Menu to specify the amount of gas flow in mL/min. Each time you enter Run Mode during 
the session, the gas flow rate that you configure is automatically in effect. 

10.5.2.2. Setting the Temperature Set Point 

Use the Configuration Menu to specify the temperature set point. The Temp Set Point is the temperature at 
which you want the blood warmer to maintain the blood and other fluids that are perfusing the organ. 

CAUTION—When setting temperature, carefully follow the directions for use. 

10.5.2.3. Setting the Blood Sample Units 

The Liver Console is capable of displaying blood gas samples as entered by the user in a trend graph. Use the 
System (Figure 72) tab of the Configuration Menu to configure blood sample units for parameters that can 
have multiple types of units. 

NOTE—You cannot change the blood sample units once blood samples have been entered. 

10.6. Managing Configuration Settings 
This section provides information and instructions for saving default settings and restoring system settings. It 
also lists the system parameters, ranges, and factory-default values. 
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10.6.1. Saving Default Settings 

Use the System tab of the Configuration Menu to save the current settings as the session default. The session 
default settings are applied automatically when a new session starts. 

10.6.2. Restoring System Settings 

Use the System tab of the Configuration Menu to restore the saved defaults and to restore the factory 
defaults. Restoring to the saved settings reverts all settings to the last saved session defaults. Restoring to the 
factory settings reverts all settings to the factory default settings. 

CAUTION—Before saving your selections by selecting Accept or Save as Defaults, be sure to review the displayed settings to make 
sure you have set these parameters for adequate organ preservation. 

Table 22 below lists the system parameters, ranges, and factory-default values. When you restore the system 
to its factory-default settings, all parameters are changed to the factory-default values shown in this table. For 
factory-default alarm settings, see Table 21 above. 

Table 22: System Parameter Ranges and Default Values 

Parameter Range Factory Default 

Gas Flow Rate 0, 300-800 mL/min 450 mL/min 

Temp Set Point Off, 34-37°C 34°C 

Time of Day Hours: 0-23, Minutes: 0-59 current time at factory 

Date Months: 1-12 
Days - 1-31 
Year - 04-99 

current date at factory 

Top Graphic Frame Always HAP real-time waveform Not configurable 

Middle and Bottom 
Graphic Frames 

Real Time Waveform: PVP 
Trend Display Options: HAP, PVP, HAF, PVF, Temp, SvO2, 
HCT, Pump Flow, TPN, PGI2, Bile Salt 
Blood Sample Display Options: Lactate, pH, pCO2, pO2, 
BEecf, HCO3, TCO2, Sodium, Potassium, Calcium, Glucose, 
Hematocrit, Hb 

Middle: PVP real-time 
Bottom: HAP, PVP, and 
Lactate 

Perfusion Clock On, Off Off at system initialization 

10.7. Adjusting the Pump 
Use the Pump Adjust window (Figure 77) to adjust the flow between 0-5 L/min (liters per minute). 
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Figure 77: Pump Adjust Window 

CAUTION— Perfusate warming, SDS infusion, and gas flow are enabled only when the pump is on (and if the pump becomes 
faulted). Setting the pump to OFF turns off the circulatory pump, SDS infusion, the gas, and the blood warmer. When the pump flow 
is off, physiological parameter alarm monitoring is disabled. 

To adjust the pump: 

1. Press to open the Pump Adjust window (Figure 77). 

2. Do one of the following: 

• To increase pump flow, turn the knob clockwise. 

• To decrease pump flow, turn the knob counterclockwise. 

• To turn the pump off, turn the knob all the way counterclockwise until the green arrow in the 
status icon indicates that the pump state is off. 

• As you turn the knob, a target flow value displays on the right side of the window, indicating the 
estimated pump flow that will be produced by your adjustments. The value shown on the left side 
of the window shows the currently measured pump flow. 

NOTES— 

Invalid adjustments generate an error tone. 

The displayed target flow value is an estimate based on the initial flow and the dialed-in adjustments. 

3. To close the Pump Adjust window, press the knob or press . 

NOTE—After 90 seconds of knob inactivity, the Wireless Monitor automatically exits the Pump Adjust window. 

10.8. Managing Alarms 
The system produces both visual and audible indicators of various alarm conditions to make you aware 
immediately when there is an important physiological or system condition that requires attention. This section 
provides information about the visual and audible alarms, and how to manage them. 
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10.8.1. Overview of Alarms 

The Alarm Banner, located at the top of the Wireless Monitor screen, provides summary information about 
the current alarms. For more information, see Section 3.2.1.3.1, “Alarm Banner.” 

Critical alarms that require you to acknowledge them (such as system reset) display with a red background in 
the Alarm Banner; the text blinks red and gray and the Alarm Banner stays on that alarm message until it is 

acknowledged. Press to acknowledge the alarm. 

Non-critical alarms rotate through the Alarm Banner and will disappear without user acknowledgement if the 
condition is resolved. Non-critical alarms can be one of the following three types: 

• High priority alarms (red) are system faults (such as a probe fault) 

• Medium priority alarms (yellow) are physiologic (such as limit violations), or capacity-related (such 
as battery/gas low) 

• Low priority alarms (blue) are system-related (such as SDS channel not enabled). 

The parameter or status icon associated with the alarm flashes on the Wireless Monitor to help you quickly 
identify the issue and respond accordingly. 

The Low gas remaining alarm is an example of a medium (yellow) alarm message. It appears on the Alarm 
Banner and the icon has a corresponding color indication. The alarm indications are dismissed when the 
condition is resolved. For example, when you turn off the gas, or replace the gas cylinder with a full tank of 
gas, the low gas alarm condition is resolved. 

For more information on configuring alarms, see Section 10.5.1, “Configuring Alarms.” When alarm settings 
for parameters are disabled, or if the parameter has not yet achieved a value within that parameter’s 
configured alarm limit range, or if the pump is off, the icon is displayed with that parameter on the Wireless 
Monitor. 

Table 23 below summarizes the indicators that may occur during system operation. System faults that may 
require TransMedics service are listed in Chapter 12: Troubleshooting. 

Table 23: Types of Alarms 

Alarm Type Example Visual Indicator Action Required 

Physiological Parameter value 
exceeds high or 
low alarm limit 
or goes from in-
range to out-of-
range 

Parameter value border 
blinks and a message is also 
displayed in the Alarm 
Banner. 

• Investigate the physiological cause of the alarm. 
• Change the control settings that affect the parameter. 
• Change the alarm limit. 

• Press to silence the alarm for one minute. 

• Press and hold to disable all audible alarm indications. 

Capacity Low system 
batteries, low 
Wireless 
Monitor battery, 
low gas level 

Capacity level alarm is 
displayed (as shown in 
Table 3) and a message is 
displayed in the Alarm 
Banner 

• Replace the battery or gas in response to the capacity 
alarm. 

• Connect the system to AC power. 
• Dock the Wireless Monitor to recharge the battery. 

• Press to silence the alarm for five minutes. 

• Press and hold to disable all audible alarm indications. 

PN 100005719, REV 1 Page 100 



     

 

        

      

   
  
 

    
      

     
  

        
    

           

           

 
  

  
  

 

  
    

  
    

 

         
      

      

  

 

 

 

                      
            

               

              

                
             
         

  

 
 

            

  

 
 

  

   

 

Chapter 10: Managing the System 

Alarm Type Example Visual Indicator Action Required 

System Fault Wireless 
Monitor wireless 
link is lost 

Associated system icon blinks 
with a red background and a 
message is displayed in the 
Alarm Banner 

• Refer to the Alarm Banner message for details in response 
to the system fault alarm. 

• Press to silence the alarm until the condition recurs. 

• Press and hold to disable all audible alarm indications. 

Critical 
System Fault 

Reset occurred, 
Self Test 
bypassed 

Parameter value border 
blinks and a message is 
displayed in the Alarm 
Banner until the fault is 
acknowledged 

• Must be acknowledged. Press to acknowledge and 
dismiss the alarm. The message continues to display in 
the Alarm Banner until the alarm is acknowledged. 

10.8.2. Audible Alarm Indicators 

Audible alarm indicators consist of various alarm sounds associated with the type of fault detected. For 
example, pressing an incorrect key generates an error tone, sounded at the time of the key press; an out-of-
range parameter beeps until the condition is changed or until the alarm is silenced. 

The auditory alarm signal sound pressure is approximately 84 dB. 

NOTES— 

A parameter is expected to fluctuate at the beginning of monitoring, so an alarm will not sound until the value settles into the 
configured limit range. This alarm state is referred to as “initial suspend.” Once a parameter’s values are within the limits, alarm 
processing is enabled, and any time the parameter is out of the preset alarm range, an alarm will sound. 

When the condition that caused an alarm is rectified, the associated visual and audible indicators return to normal. 

Alarms associated with an out-of-range Wireless Monitor do not affect data collection; all data will continue to be collected, even 
though the Wireless Monitor is not displaying the data. Once the Wireless Monitor is brought within range, data will display again, 
and all the data acquired during the out-of-range period will be available for scrolling. 

10.8.3. Displaying the Summary of Alarm Messages 

The Display Alarm Summary item in the Actions Menu lets you quickly review the list of current alarm 
messages. 

NOTE—The Display Alarm Summary is a snapshot. It does not update in real-time with the changing contents of the Alarm Banner. 

10.8.4. Responding to Alarms 

The Alarm Silence button lets you silence (acknowledge) active alarms temporarily, or lets you enable and 
disable audible alarm alerts indefinitely. 

10.8.4.1. To temporarily silence (acknowledge) an alarm 

Press briefly to silence an alarm. 

When you silence an alarm: 
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• The visual flashing of a physiological parameter alarm stops but the border remains highlighted to 
match the priority as long as the alarm is active. 

• There is no icon to represent a silenced alarm in the parameter box. 

• Capacity alarms are silenced for five minutes; physiological alarms are only silenced for one minute; 
system fault alarms are silenced indefinitely. 

10.8.4.2. To disable alarm tones 

Press and hold to disable all audible alarm tones indefinitely . Visual alarm indications continue to display. 
The Wireless Monitor also emits a beep every 2 minutes and a message is displayed in blue on the Alarm 
Banner to remind you that the audio alarm is off. 

The icon is displayed at the left of the Alarm Banner to indicate audio alarm tones are disabled. 

10.8.4.3. To enable alarm tones 

Press and hold the for two seconds. The icon is displayed in the Alarm Banner to indicate visual and 
audio alarm tones are enabled. 

10.9. Managing Pressure Waveforms 
The main center section of the Wireless Monitor displays waveforms or trends, depending on the 
configuration. The top-most graphic frame on the main monitoring screen always displays the Hepatic Artery 
pressure (HAP) real-time waveform. 

Real-time waveforms are time synchronized and display continuously updated data. The waveforms are drawn 
from left to right with the most current data. An eraser bar erases the oldest data first. 

10.9.1. Pressure Waveforms 

Real-time pressure waveforms are automatically scaled within a set of fixed ranges that automatically change 
as the pressure range changes. You can also manually scale the pressure waveforms using the Actions Menu. 
If no pressure data is detected, the parameter value displays as (-?-) and a flat line displays at the bottom of 
the frame. 

10.9.2. Scaling Pressure Waveform Data 

In Auto-Scaling mode, the graph is scaled automatically based on the amplitude of the displayed pressure 
data. Arrow icons are displayed at the top and bottom of the y-axis scale when this mode is active. 

Figure 78: Auto-Scaling Waveform 
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Chapter 10: Managing the System 

In manual scaling mode, the graph remains at one of the fixed scales that you configure by accessing the 
Actions Menu. When this mode is active, no arrow icons are displayed at the top and bottom of the y-axis 
scale. 

10.10. Managing Trend Graphs 
One or both of the bottom two graphical frames can be configured to display a constantly updated trend 
graph for any physiological parameters and a single blood sample parameter. 

A trend graph can display the most recent 24 hours of data, updated every two minutes. Each data point 
represents the average value calculated over the previous two minutes. You can view 3½ hours of data at once 
and use the rotary knob to scroll back and forth to review all the saved data. 

CAUTION—If the time or date is changed through the Configuration Menu before starting the Perfusion Clock, the date and time 
of the previously saved trend data does not change. The dates and times prior to the change reflect the time and date settings at the 
time the trend was drawn. 

Although each trended parameter has an individual scale display relevant to the parameter, all share the same 
graph components as those shown in Figure 79. The most recent data is shown to the right in the graph and 
the oldest data to the left. 

Figure 79: Sample Trend 

All available trend data is saved with the session file and is transferred to the external data card. 

10.10.1. Using Scrolling and Cursor Mode 

Use the Scroll Trends command in the Action menu to scroll through the current trends displayed in the lower 
two graphical frames. When scrolling through a trend, each click of the knob represents approximately 30 
minutes of data, with the screen showing 3½ hours of data at a time. In Cursor mode, you can position a 
cursor on the trend graph to view the parameter values at that time point. In addition to historical parameter 
data, results of blood and perfusate samples entered into the system can also be viewed. The values and their 
associated colors and labels are displayed in the trends window. The color blue and the label V: indicates the 
values of samples taken from the venous site. The color red and the label A: indicates the values of samples 
taken from the arterial site. 

NOTE—To quickly determine if you are viewing trended data or live data, the bottom axis (x-axis) blinks when Scroll Trends is 
active. If the sample time displayed on the right of the x-axis is the current time, the trend data continues to update with the latest 
data. 
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Chapter 10: Managing the System 

To scroll trend data: 

1. Press the Action Menu button. 

2. Select Toggle Trend Scroll. The x-axis of the trend frame blinks to indicate scroll mode. 

3. Turn the knob clockwise to view the most recent time; turn counterclockwise to view the previous data 
in half-hour increments. 

4. Press the knob to switch from scroll mode to cursor mode. 

5. A vertical cursor line is displayed in the trend window. Trend values are displayed with labels and 
colors to indicate the data. Turn the knob clockwise or counterclockwise to move the cursor through 
the trend window. 

6. Press the knob to return to scroll mode. 

7. To exit, press and hold the rotary knob for 2 seconds. 

10.11. Starting and Resetting the Perfusion Clock 
To manually start or restart the perfusion clock, press the Action Menu button to display the Action Menu. 
Use the rotary knob to highlight “Reset Perfusion Clock” and press knob to start or reset the clock. 

CAUTION—When a new session is started, the perfusion clock is reset to zero and turned off. 

NOTES— 

Set the system time and date before starting the perfusion clock. Once the perfusion clock is running, you cannot set the system 
time and date until the next session. 

To display trend data on the Wireless Monitor, and to capture it in a session, the perfusion clock must be turned on. 

10.12. Managing Blood Sample Data 
You can enter time-stamped blood sample data into the system from a blood gas analyzer. The data are 
recorded in the session data set, and can be graphed with other trend graphs of OCS™ parameters. 

Use the Action Menu to add, edit, and delete the following types of blood sample data. You can specify the 
Sample Type (Arterial or Venous), and the Date. You must enter a time in the Time Stamp field. 

• Lactate • TCO2 • Calcium • pCO2 • Hematocrit 
• pH • SO2 • Potassium • pO2 • Hb 
• HCO3 • Sodium • Glucose • BEecf 

Select Record Blood Sample in the Action Menu to add blood sample data during the preservation session. 
Lactate is the default blood sample. If you need to enter other blood sample types, you can highlight Set Type 
to select Full Set and turn the knob to highlight other blood sample types. 
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Chapter 10: Managing the System 

Figure 80: Blood Sample Input Window 

To add blood sample data: 

1. Use a blood gas analyzer to analyze the blood sample and output the results. 

2. Press Action Menu button. 

3. Rotate the knob to highlight Record Blood Sample and press the knob. The Blood Sample Input 
window is displayed (Figure 80). The last values entered for each blood sample type are listed. 

4. Enter the date in the Date field. 

5. Enter the time of the sample in the Time Stamp field. 

6. Select the Sample Type: Arterial or Venous. 

7. Do either of the following: 

• Modify the lactate value. 

• If you need to enter additional blood sample values, turn the knob to highlight Full Set. Press the 
knob and turn it to highlight the next blood sample type and enter the value. 

To select the value for the lactate blood sample, turn the knob to increase or decrease the value. Press 
the knob to enter the highlighted value. 

8. Do one of the following: 

• To accept the values and close the Blood Sample Input window, select Accept. 

• To apply the values without closing the window, select Apply. 

• To hold the values and close the window, select Suspend. When you reopen the Blood Sample 
Input window, the last values you entered are displayed. 

• To discard the values and close the window, select Cancel. 
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Chapter 10: Managing the System 

9. If you applied or accepted the values, a message is displayed prompting you to confirm that you 
updated the required fields. Make sure the time, date, and type are entered and select Accept, or 
select Cancel and enter the time in the Time Stamp field. 

To edit and delete blood sample data: 

1. Use the Actions Menu to edit and delete blood sample entries taken during the preservation session. 
You can scroll through the blood sample entries by the time stamp entered for each entry. 

NOTE—You can only edit and delete analyte results. You cannot change the data in the Date, Time Stamp, or Type fields. 

10.13. Using Annotations 
You can add notes and comments during the preservation session as Annotations. You can also use the 
Annotation Menu through the Action Menu to enter an organ identifier to the session files. Annotations are 
automatically stamped with the time of entry and saved in the session file. You can enter up to 60 characters 
at a time on two lines. Annotations should not contain any information that needs to be protected from 
unauthorized disclosure. 

NOTES— 

If you attempt to enter more keywords or characters than permitted, an error tone sounds and the highlight is automatically shifted 
to the Accept button. If you are in the process of adding a keyword when the 60-character limit is reached, the entry is truncated to 
fit. 

The Wireless Monitor will present a reminder if the user has not entered an Organ ID within 35 minutes of the start of a new session. 

Select Add Annotation in the Actions Menu to display the Annotation Menu. The user can enter annotations 
as free form text, as predefined text, or a combination. By selecting Key Word List, the user can scroll through 
and select from a predefined set of keywords. By rotating the knob to beneath the first heavy line in the menu 
and pressing the knob, the user can enter free form text one character at a time. Available characters include 
letters, numbers and symbols. The character is selected by pressing the knob. 

To save the annotation as the ID for this preservation session, select Save as Organ ID. To save the current 
entry as the annotation, select Save as Annotation. To discard any annotations, select Cancel. 

10.14. Displaying System Status 
The Display Status item in the Action menu lets you quickly review the current status of system components 
and settings. This function is also useful when communicating system information to TransMedics. 
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Chapter 11: Maintaining the System 

11. CHAPTER 11: MAINTENANCE OF THE SYSTEM 
This chapter describes how to clean, disinfect, and inspect the OCS™ Liver. It also provides routine 
maintenance procedures to ensure system performance and reliability. 

Maintenance activities includes the routine, operator-performed procedures described here and periodic 
visual inspections. If equipment problems cannot be solved using the instructions in this manual, you should 
contact a qualified TransMedics Service representative. 

WARNING—Only a qualified TransMedics Service representative may service the OCS™ Liver or any of its accessories. Any 
attempt by the user to disassemble the system or any of its accessories may result in shock or serious injury and will void the 
warranty. 

11.1. Cleaning and Disinfecting the System after Use 
After the OCS™ Liver has been used and after you have removed and properly disposed of the LvPM and 
accessories, clean the system to remove gross contamination, and then disinfect the system to prevent the 
transmission of blood borne pathogens. The precautions taken during the cleaning and disinfection of the 
Liver Console are similar to those for any medical equipment that may come in contact with human blood or 
other bodily fluids. 

11.1.1. Personal Protective Equipment 

You must wear proper personal protective equipment and clothing during cleaning and disinfection. 

NOTE—Personal protective equipment is not supplied by TransMedics. You will need gloves, protective mask, eye protection with 
side shields, and protective clothing. 

Refer to your institution’s procedures for additional institutional requirements. 

11.1.2. Required Cleaning and Disinfecting Agents and Supplies 

Prior to cleaning and disinfecting the system, assemble the following agents and supplies: 

• 10% bleach (0.52% Sodium Hypochlorite) wipes 

• 70% isopropyl alcohol wipes 

• 70% isopropyl alcohol swabs 

• Tongue depressors 

• Soft lint-free cloths 

• Lint-free swabs 

• Disposable soft brushes (e.g., 3/8” horse hair brush from Tanis, PN 02001) 

• Paper towels 

• Water. 

PN 100005719, REV 1 Page 107 



      

 

        

  

 

   

 

  

  

 

 

 

             
      

        

 

       

    

  

 
  
   

  
 

           
 

              
      
 

  
         
        

 
      
       
  

 

       

 
  

  
  

  
  

   

            
   

Chapter 11: Maintaining the System 

11.1.3. Exposure Times 

To assure proper disinfection, you must allow adequate exposure time for each agent used. Exposure time is 
the length of time the disinfectant must be left undisturbed on the system or component surface to ensure 
proper disinfection. 

11.1.4. Removing Excess Disinfectant and Drying 

After the prescribed exposure time, remove the excess of disinfectant with a soft lint-free cloth moistened 
with water. Dry the surface using soft lint-free cloths. 

11.1.5. Cleaning and Disinfection Process 

Use Table 24 below to guide you through the proper cleaning and disinfecting procedures. Begin with General 
Cleaning, the first item in the Area column, and thoroughly clean the device. Then treat each system area or 
component in the order presented. 

After properly cleaning and disinfecting the system, properly dispose of all materials and used personal 
protective equipment according to institutional procedures. 

NOTES— 

Where “5 minutes (twice)” appears in the Exposure time column in Table 24, it indicates to perform the task two times, allowing a 5-
minute exposure time during each procedure. 

For cleaning and disinfection instructions for the probes, see Section 11.2, “Cleaning and Disinfecting the Probes.” 

Table 24: Cleaning and Disinfecting the Liver Console 

Area Supplies Exposure Time Cleaning Procedure 

General Cleaning 

Pre-disinfection Soft brushes As required 1. Prior to cleaning, disconnect the system from the AC wall 
cleanup Soft lint-free cloths 

Lint-free swabs 
Water 

outlet. 
2. Wipe up any blood, wet or dry, with a soft lint-free cloth or 

lint-free swab dampened with water from the external 
surfaces. 

3. If necessary, use a soft brush to remove dry residues. 
4. Remove excess water with a clean, dry soft lint-free cloth. 
5. Remove the Liver Console’s top cover and open the front 

panel. 
6. Remove and dispose of the LvPM and accessories. 
7. Repeat steps 2-4 on the Liver Console’s internal surfaces. 
8. If the device is not visually clean, repeat the cleaning 

process. 

Disinfection of Interior of System with Covers Open (LvPM Already Removed) 

Painted surfaces 
(white) with exception 
of Circuit Board 
Connector Block 

Bleach wipes 
Tongue depressors 
Soft lint-free cloths 

10 minutes 1. Wipe with bleach wipes. Wrap the bleach wipe around a 
tongue depressor to access smaller areas as needed. 
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Chapter 11: Maintaining the System 

Area Supplies Exposure Time Cleaning Procedure 
Lint-free swabs 2. Pay particular attention to the floor of the system, where 
Water fluids and spills may accumulate, making sure no fluids are 

left in the unit. 
3. Avoid getting any bleach on the gas line connectors when 

wiping the surrounding painted areas. 
4. After exposure time, remove the excess of disinfectant 

with a soft lint-free cloth or lint-free swab moistened with 
water and then dry. 

Probe Connector Alcohol wipes 5 minutes For details, see Section 11.2, “Cleaning and Disinfecting the 
Panel Cover Alcohol swabs 

Soft lint-free cloths 
Water 

(twice) Probes” 
1. Remove probe connector panel cover. 
2. Wipe with alcohol wipes and swabs. 
3. Repeat after first 5-minute exposure time has elapsed. 
4. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

5. Replace probe connector panel cover. 

Metal components 
(latching mechanism, 
circulatory pump 
mechanism, gas line 
connectors, SDS 
sensors, front panel 
hinges) 

Alcohol wipes 
Alcohol swabs 
Tongue depressors 
Soft lint-free cloths 
Water 

5 minutes 
(twice) 

1. Wipe with alcohol wipes and swabs. Wrap the alcohol wipe 
around a tongue depressor to access smaller areas as 
needed. 

2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

Circuit Board Alcohol wipes 5 minutes 1. Wipe with alcohol wipes. 
Connector Block Soft lint-free cloths (twice) 2. Repeat after first 5-minute exposure time has elapsed. 
(includes the silver-
colored buttons, the 
three dark IR 
transmission 

Water 
Paper towel 
Metal Cleaner 

3. After second exposure time, remove the excess of 
disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

windows, and the 4. Thoroughly scrub each silver contact button with an 
immediately alcohol wipe to remove any soluble materials. 
surrounding white 5. Scrub each button with a dry paper towel, rubbing briskly 
panel, which extends to remove any surface oxidation. 
to the rectangular 6. If the surface oxidation still exists, thoroughly scrub each 
seal) silver button with Diamond Paste Metal Cleaner supplied 

by TransMedics (REF 1460) for 10 seconds using a lint-free 
wipe. Wipe each silver button and the Circuit Board 
Connector Block clean with alcohol wipes and lint-free 
wipes. 

7. Inspect the strip of gold tape below the silver buttons for 
signs of peeling. 

Data card slot cover Alcohol wipes 
Soft lint-free cloths 
Water 

5 minutes 
(twice) 

1. Wipe with alcohol wipes. 
2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 
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Chapter 11: Maintaining the System 

Area Supplies Exposure Time Cleaning Procedure 

Inside of front panel Bleach wipes 
Soft lint-free cloths 
Water 

10 minutes 1. Wipe surfaces with bleach wipes, supporting the panel to 
avoid breaking it. 

2. After exposure time, remove the excess of disinfectant 
with a soft lint-free cloth moistened with water and then 
dry. 

3. Raise the panel. 

Inside of system top Bleach wipes 10 minutes 1. Wipe surfaces with bleach wipes. 
cover Soft lint-free cloths 

Water 
2. After exposure time, remove the excess of disinfectant 

with a cloth moistened with water and then dry. 
3. Install on system. 

Disinfection of Exterior of System with Wireless Monitor Undocked 

Painted (white, Bleach wipes 10 minutes 1. Wipe surfaces with bleach wipes. Wrap the bleach wipe 
silver/blue, and red/ Tongue depressors around a tongue depressor to access smaller areas as 
black (logo)) surfaces Soft lint-free cloths 

Lint-free swabs 
Water 

needed. 
2. After exposure time, remove the excess of disinfectant 

with a soft lint-free cloth or lint-free swab moistened with 
water and then dry. 

Push handle Alcohol wipes 
Alcohol swabs 
Tongue depressors 
Soft lint-free cloths 
Water 

5 minutes 
(twice) 

1. Wipe with alcohol wipes and swabs. Wrap the alcohol wipe 
around a tongue depressor to access smaller areas as 
needed. 

2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

Gas cylinder access Alcohol wipes 5 minutes 1. Wipe with alcohol wipes and swabs. Wrap the alcohol wipe 
door Alcohol swabs 

Tongue depressors 
Soft lint-free cloths 
Water 

(twice) around a tongue depressor to access smaller areas as 
needed. 

2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

Gas cylinder release Alcohol wipes 5 minutes 1. Wipe with alcohol wipes and swabs. Wrap the alcohol wipe 
handle Alcohol swabs 

Tongue depressors 
Soft lint-free cloths 
Water 

(twice) around a tongue depressor to access smaller areas as 
needed. 

2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

Wireless Monitor Alcohol wipes 5 minutes DO NOT ALLOW CONNECTOR PINS TO GET WET. 
docking connector Alcohol swabs 

Soft lint-free cloths 
Water 

(twice) 1. Wipe with alcohol wipes and swabs. 
2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 
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Chapter 11: Maintaining the System 

Area Supplies Exposure Time Cleaning Procedure 

Power cord wrap Alcohol wipes 
Alcohol swabs 
Tongue depressors 
Soft lint-free cloths 
Water 

5 minutes 
(twice) 

1. Wipe with alcohol wipes and swabs. Wrap the alcohol wipe 
around a tongue depressor to access smaller areas as 
needed. 

2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

System On/Off switch Alcohol wipes 
Alcohol swabs 
Soft lint-free cloths 
Water 

5 minutes 
(twice) 

1. Wipe with alcohol wipes and swabs. 
2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

OCS™ battery and Alcohol wipes 5 minutes DO NOT ALLOW CONNECTORS TO GET WET. 
battery compartment Alcohol swabs 

Tongue depressors 
Soft lint-free cloths 
Water 

(twice) 1. Remove one battery pack at a time to disinfect. 
2. Wipe with alcohol wipes and swabs. Wrap the alcohol wipe 

around a tongue depressor to access smaller areas as 
needed. 

3. Repeat after first 5-minute exposure time has elapsed. 
4. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

Disinfection of Wireless Monitor 

Painted (white) Bleach wipes 10 minutes 1. Wipe surfaces with bleach wipes. 
surfaces Tongue depressors 

Soft lint-free cloths 
Lint-free swabs 
Water 

2. Pay particular attention to the speaker grill, using a wipe 
on a tongue depressor to access smaller areas as 
necessary. 

3. After exposure time, remove the excess of disinfectant 
with a soft lint-free cloth or lint-free swab moistened with 
water and then dry. 

Connector Alcohol wipes 
Alcohol swabs 
Soft lint-free cloths 
Water 

5 minutes 
(twice) 

DO NOT ALLOW CONNECTOR PINS TO GET WET. 
1. Wipe with alcohol wipes and swabs. 
2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

Screen, rotary knob, Alcohol wipes 5 minutes 1. Wipe with alcohol wipes and swabs. 
keypad, black side Alcohol swabs (twice) 2. Repeat after first 5-minute exposure time has elapsed. 
rails Soft lint-free cloths 

Water 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

4. Dock Wireless Monitor. 

Disinfection of Mobile Base with OCS™ Removed 
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Chapter 11: Maintaining the System 

Area Supplies Exposure Time Cleaning Procedure 

Painted (silver/blue) 
surfaces 

Bleach wipes 
Tongue depressors 
Soft lint-free cloths 
Water 

10 minutes 1. Wipe surfaces with bleach wipes. Wrap the bleach wipe 
around a tongue depressor to access smaller areas as 
needed. 

2. After exposure time, remove the excess of disinfectant 
with a soft lint-free cloth moistened with water and then 
dry. 

Metal parts and 
casters 

Alcohol wipes 
Alcohol swabs 
Tongue depressors 
Soft lint-free cloths 
Water 

5 minutes 
(twice) 

1. Wipe with alcohol wipes and swabs. Wrap the alcohol wipe 
around a tongue depressor to access smaller areas as 
needed. 

2. Repeat after first 5-minute exposure time has elapsed. 
3. After second exposure time, remove the excess of 

disinfectant with a soft lint-free cloth moistened with 
water and then dry. 

4. Place Liver Console back on Mobile Base. 

To avoid injury to personnel or damage to equipment, observe the warnings and cautions below when 
cleaning and disinfecting the system. 

WARNINGS— 

To prevent the inhalation of toxic fumes, only clean and disinfect the system in a well-ventilated area. 

Failure to use personal protective equipment while cleaning and disinfecting may result in exposure to blood borne pathogens or 
other potentially infective materials. 

Failure to disconnect the system from AC power can cause electrical shock when cleaning or disinfecting. 

Failure to use the prescribed disinfection agents, to allow sufficient disinfection exposure times, or to perform two applications with 
the alcohol wipes may result in insufficient disinfection and an increased possibility of blood borne pathogen transmission. 

Do not splash or immerse a battery in water, and do not allow liquids to enter the slot or the electrical contacts at the back of the 
battery during cleaning or disinfecting. Lithium may react violently when mixed with water, leading to possible battery leakage, 
smoke, and fire. 

CAUTIONS— 

Do not sterilize the OCS™, or any component of the OCS™. Sterilization, by any means, will damage the system and void the 
warranty. Do not use any disinfection agents other than those prescribed in this manual. Doing so may lead to component damage, 
interfering with proper system operation. 

Do not spray cleaning solutions onto the system’s housings or immerse any component in water, cleaning solutions, or other liquids. 

Do not allow fluids to get into gas or electrical connectors (e.g., the batteries or probe connectors). 

Do not use pressurized air. 

Do not use sharp or metallic tools to remove residues. 

Probes require special handling and cleaning after use. 
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11.2. Cleaning and Disinfecting the Probes 
The probes require special handling and cleaning after use. 

CAUTION—Do not sterilize the OCS™ or any component of the OCS™. Sterilization, by any means, will damage the system and 
void the warranty. 

To clean and disinfect the HA and PV Flow Probes: 

1. Use a soft lint-free cloth to remove petroleum jelly. 

2. Open each flow probe and remove any visible foreign material with a soft-bristled brush. 

3. Clean each probe, cable, and connector body with alcohol wipes. 

4. Use alcohol swabs to clean hard-to-access areas. 

5. Allow a 5-minute exposure time to elapse. 

6. Repeat the alcohol application and allow a second 5-minute exposure time to elapse. 

7. Remove the excess of disinfectant with a soft lint-free cloth moistened with water. 

8. Dry with a soft lint-free cloth and store inside the Liver Console. 

To clean and disinfect the SvO2/HCT Probe: 

1. Using a soft lint-free cloth or swab, thoroughly clean the channel that fits over the cuvette in the LvPM. 

CAUTION—Do NOT use a brush to clean the SvO2/HCT Probe. Brushing can damage the optical surfaces. 

2. Clean the probe, cable, and connector body with alcohol wipes. 

3. Use alcohol swabs to clean hard-to-access areas. 

4. Allow a 5-minute exposure time to elapse. 

5. Repeat the alcohol application and allow a second 5-minute exposure time to elapse. 

6. Remove the excess of disinfectant with a soft lint-free cloth moistened with water. 

7. Dry with a soft lint-free cloth and store inside the Liver Console. 

11.3. Storing the System Between Uses 
1. Transport the system to a safe, secure, and access-controlled storage area. Store the system in a clean, 

dry area away from traffic that meet the temperature and humidity conditions specified in Section 
13.2, “Electrical and Physical Specifications.” 

2. Store the probes within the Liver Console, connected to the system. 

3. Check the gas cylinder and the need to replace it. 

4. Store the gas cylinder in the OCS™ gas compartment with its valve closed. 

5. Reinstall the top cover. 
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Chapter 11: Maintaining the System 

6. Set the wheel locks and wrap the excess power cord to eliminate interference with traffic in the area. 

7. Connect the OCS™ power cord to an active AC power source and ensure the On/Off switch remains in 
the On position while the system is in Standby Mode to ensure charging the Liver Console and Wireless 
Monitor batteries. 

8. Put the OCS™ in Standby Mode with the Wireless Monitor docked in its cradle. 

11.4. Reprocessing and Maintenance Task Checklist 
Table 25 below provides a checklist for reprocessing and maintaining the system and its components. 

Table 25: Reprocessing and Maintenance Checklist 

Activity Frequency Comment 

Product inspection Upon receipt of TransMedics System or individually 
TransMedics components and supplies, and prior to 
and after each use and at least once a month during 
storage. 

Visual inspection 

Routine Reprocessing As needed during storage and prior to each use Visual inspection 

Post-use inspection, 
cleaning, and disinfection. 

After each use Visual inspection. If soil remains visible, 
repeat the cleaning and disinfection process 
until the Liver Console is visually clean. 

Gas cylinder inspection Prior to each use Visual inspection 

Gas cylinder replacement Prior to use, and as needed while in use When pressure gauge on gas cylinder or 
readout on Wireless Monitor shows 
remaining gas less than sufficient for a 
preservation session. 

Battery check - System and 
Wireless Monitor 

Prior to each use Verify that the OCS™ and Wireless Monitor 
batteries are fully charged. Refer to Table 3 
(“System Status Icons”) to ascertain battery 
status. 

Battery replacement -
System 

When an OCS™ battery cannot be fully charged, 
when remaining battery run time is less than 1.3 
hours after fully charging the battery, when the 
labeled manufacture date exceeds 5 years, or when 
the number of clinical uses exceeds 100. 

Order new OCS™ batteries from 
TransMedics as needed. 

Battery replacement -
Wireless Monitor 

When a Wireless Monitor battery cannot be 
charged, when remaining battery run time is less 
than 6 hours after fully recharging the battery, when 
the labeled manufacture date exceeds 8 years, or 
when the number of clinical uses exceeds 100. 

Contact TransMedics; Wireless Monitor 
battery is not serviceable or replaceable by 
customer. 

Circuit Board Connector 
Block cleaning 

After each use and at least once a month if system 
has not been used. 

Follow procedure in Table 24. 

Preventive Maintenance Once a year By TransMedics Service 

Leakage current test Once a year By TransMedics Service 

Ground integrity test Once a year By TransMedics Service 
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Chapter 11: Maintaining the System 

11.5. Routine Inspection Before and After Use 
Before and after each use, inspect the Liver Console for any damage that might require service or replacement 
of an individual component in time for the next use, and for possible biocontamination that might require 
special attention. Check for: 

• Damage to the probe cables and housings 

• Damage to the SDS Console housing or damage to the LvPM holding area 

• Damage to the circulatory pump 

• Proper functioning of system covers, access doors, OCS™ battery restraints, and push handle 

• Damage to the system AC power cord and connectors 

• Damage to the Wireless Monitor screen 

• Damage to the Wireless Monitor docking area 

• Proper operation of the Wireless Monitor controls 

• Damage to OCS™ battery packs 

• Damage to the data card housing 

• Batteries that do not charge completely 

• Proper functioning of the Mobile Base, including the wheel-lock mechanism 

• Proper functioning of the LvPM latching mechanism 

• Evidence that the tamper evident seal in no longer intact across the seam of the rear panel and the 
Console 

• Ensure the buttons/contacts on the front end interface of the Console are clean. 

If you find any damage, contact TransMedics Service. 
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Chapter 12: Troubleshooting 

12. CHAPTER 12: TROUBLESHOOTING 
This chapter describes troubleshooting tips, system messages, and related Technical Service information for 
the OCS™ Liver. 

12.1. Emergency Support 
If a situation arises that threatens the safe perfusion of a donor organ, TransMedics support is available to 
complement the recommended actions in this section. A TransMedics emergency response representative can 
be reached at any time by calling the U.S. at +1-978-222-3733 or the EU at +31(0) 20-7084561. 

12.2. Technical Service Follow-Up 
If an issue is observed during the operation of the OCS™ Liver, this may indicate the need for follow-up 
Technical Service to be performed on the equipment after the perfusion run is completed. Technical Service is 
available via email at service@transmedics.com, or by calling +1-978-552-0999, ext 2. 

12.3. Troubleshooting the OCS™ Liver 
Try resolve the issue one step at a time by performing the recommended actions in the order that they appear 
in Table 26 below. Based on the outcome of the troubleshooting process, follow-up with TransMedics 
Technical Service. 

Note the following: 

• Standby-cycle the system means to press (with the Wireless Monitor docked) once to switch 
from Run Mode to Standby Mode and a second time to switch back to Run Mode. The system 
automatically runs the Self Test when entering Run Mode. This sequence shuts off the pump and all 
subsystems. 

• Power-cycle the systemmeans to use the On/Off switch on the side of the Liver Console to turn 
the system OFF, wait 10 seconds, and then turn it ON. This sequence temporarily shuts off the 
pump and all subsystems. When the OCS™ powers on, it will continue operating at the same 
settings that were present when it was shut off. 

• Unlatch and latch LvPM means to unlatch the LvPM, tilt it forward, and wait 30 seconds until the 
alarm message indicates the LvPM has been removed. Tilt the LvPM back to latch it. 

CAUTION—If the blood pump is temporarily shut off as part of the fault recovery process, you must check for air in the Hepatic 
Artery and Portal Vein lines and take appropriate action to remove the air before resuming the blood pump. 

NOTE—If the Wireless Monitor fails for any reason, the OCS™ will continue to function. Critical functions of SDS infusion, heating, 
pumping, and gas delivery continue at the last settings made by the user. 
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Chapter 12: Troubleshooting 

Table 26: Troubleshooting the OCS™ Liver 

Message Recommended Action(s) Depending on When Detected 

During Self Test/LvPM Insertion During Run Mode - Priming During Run Mode - Preservation 

Pumping 

Pump Failure 1. Remove and reinsert LvPM. 
2. Power-cycle the system. 

1. Cool liver with cold flush and 
preserve it cold. 

Heating 

Blood temperature 
sensor failure 

1. Unlatch and latch the LvPM. 
2. Standby-cycle the system. 

1. Continue the preservation 
session. The system maintains 
the blood warmer plates to a 
constant temperature per the 
set point. 

Blood warmer sensor 
failure; blood 
warming disabled 

1. Unlatch and latch the LvPM. 
2. Standby-cycle the system. 

1. Cool liver with cold flush and 
preserve it cold. 

Blood warmer too 
hot; Blood too hot 

1. Wait one minute for the 
message to clear with the 
pump running and fluid in the 
LvPM. 

2. Standby-cycle the system. 

1. This is usually a transient event. 
Wait one minute for the message 
to clear with the pump running 
and fluid in the LvPM. 

2. Standby-cycle the system. 

1. With the pump running at flow 
rate > 300 mL/min, wait one 
minute for the message to clear. 

2. Cool the liver with cold flush and 
preserve it cold. 

Blood warmer failure 1. Turn off the pump, remove the LvPM, clean the silver contact buttons 
on the circuit board connector block with metal cleaner per Table 24 or 
vigorously scrub them with alcohol wipes, then reinstall the LvPM. 

2. Standby-cycle the system. 

1. Cool liver with cold flush and 
preserve it cold. 

Single blood warmer 
element failure 

1. Turn off the pump, remove the LvPM, clean the silver contact buttons 
on the circuit board connector block with metal cleaner per Table 24 or 
vigorously scrub them with alcohol wipes, then reinstall the LvPM. 

2. Standby-cycle the system. 
3. Proceed with use if necessary but be aware that blood warming 

capacity is reduced. Keep the Console covers closed as much as 
possible and keep the system in a warm environment. 

1. Proceed with use if necessary 
but be aware that blood 
warming capacity is reduced. 
Keep the Console covers closed 
as much as possible and keep 
the system in a warm 
environment. 

Gas 

Gas tank sensor 
failure 

1. If it’s loose, tighten the electrical connector on the pressure sensor of 
the gas regulator by turning the metal collar clockwise. 

2. Standby-cycle the system. 
3. Proceed by using the gauge on the gas tank to determine the amount of 

gas remaining. 

1. If it’s loose, tighten the electrical 
connector on the pressure 
sensor of the gas regulator by 
turning the metal collar 
clockwise. 

2. Proceed by using the gauge on 
the gas tank to determine the 
amount of gas remaining. 

Gas flow control 
failure 

1. Standby-cycle the system. 1. To clear the fault, configure the 
gas flow rate to 0 mL/min and 
accept the change. Then set the 
gas flow rate to the desired 
value. 
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Chapter 12: Troubleshooting 

Message Recommended Action(s) Depending on When Detected 

During Self Test/LvPM Insertion During Run Mode - Priming During Run Mode - Preservation 
2. If restarting the gas does not 

correct the problem, monitor 
the blood gases. 

3. Cool the liver with cold flush and 
switch to cold preservation if the 
blood gas levels fall outside of 
the optimal ranges. 

Pressure Probes 

Pressure probe 
failure: Dual HAP 

1. Unlatch and latch the LvPM. 
2. Standby-cycle the system. 
3. Replace the LvPM. 
4. 

1. Unlatch and latch the LvPM. 
2. Standby-cycle the system. 

1. Proceed with perfusion and 
monitor PVF, HAF, and lactate. If 
unstable and cannot be 
maintained, cool the liver with 
cold flush and preserve it cold. 

Pressure probe 
failure: Dual PVP 

PM 

Perfusion Module 1. Turn off the pump, remove the 1. Turn off the pump, remove the 1. Unlatch and re-latch the LvPM 
failure LvPM, clean the silver contact LvPM, clean the silver contact after vigorously scrubbing the 

buttons on the circuit board buttons on the circuit board silver contact buttons with 
connector block with metal connector block with metal alcohol wipes. 
cleaner per Table 24 or cleaner per Table 24 or vigorously 2. Cool the liver with cold flush and 
vigorously scrub them with scrub them with alcohol wipes, preserve it cold. 
alcohol wipes, and then and then reinstall the LvPM. 
reinstall the LvPM. 2. Standby-cycle the system. 

2. Standby-cycle the system. 
3. Replace the LvPM. 

Perfusion Module N/A 1. Remove the LvPM, clean the silver 1. Unlatch and re-latch the LvPM 
not present contact buttons on the circuit after vigorously scrubbing the 

board connector block with metal silver contact buttons with 
cleaner per Table 24 or vigorously alcohol wipes. 
scrub them with alcohol wipes, 2. Cool the liver with cold flush and 
and then reinstall the LvPM. preserve it cold. 

2. Standby-cycle the system. 
3. Follow-up with OCS™ Service. 

Flow Probes 

Check flow probe: 1. Check for air in the line. Follow 1. Check for air in the line. 
HAF de-airing instructions. 

2. Check that the flow probe cover 
is latched. 

3. Reinstall probe with coupling 
gel. 

4. Check for kinked/bent tubing. 
5. Ensure probe is properly 

connected to the Console. 

2. Check that the flow probe cover 
is latched. 

3. Reinstall the probe with coupling 
gel. 

4. Proceed with liver perfusion. 
Monitor HAP, PVF, and lactate 
trend. If unstable and cannot be 
maintained, cool the liver with 
cold flush and preserve it cold. 

PN 100005719, REV 1 Page 118 



   

 

        

    

            

  
 

       
    

 
    

 
     

    
    

     
   

      
   

    

  

   

 

 
 

     
    

    

  
   

     
     

     
 

    

     
     

     
  

    
 
   

   

   

 
 

    
   

    
  

   
 

      
    

     
      

  
     

   

     
    

 
 

  
    
      

  
  

  
 

   
   

 
 

 

    
         

  

      
   

 

  
   

 

     
    

  

    
  

Chapter 12: Troubleshooting 

Message Recommended Action(s) Depending on When Detected 

During Self Test/LvPM Insertion During Run Mode - Priming During Run Mode - Preservation 

Check flow Probe: 
PVF 

6. Standby-cycle the system. 1. Check for air in the line. 
2. Check that the flow probe cover 

is latched. 
3. Reinstall the probe with coupling 

gel. 
4. Proceed with liver perfusion. 

Monitor HAP, HAF, and lactate 
trend: if unstable and cannot be 
maintained, cool the liver with 
cold flush and preserve it cold. 

Missing probe: HAF 1. Connect each probe to its 
proper location on the Console. 

2. Standby-cycle the system. 

N/A N/A 

Missing probe: PVF 

SvO2/HCT Probe 

Check SvO2/ HCT 
Probe 

1. Ensure the probe is properly 
connected to the Console. 

2. Standby-cycle the system. 

1. Ignore this message if there is no 
blood in the SvO2/HCT cuvette. 

2. Ensure the probe is properly 
seated to cuvette on LvPM. 

3. Ensure the probe is properly 
connected to Console. 

4. Standby-cycle the system. 

1. Ensure the probe is properly 
seated to cuvette on LvPM. 

2. Ensure the probe is properly 
connected to the Console. 

3. Proceed without the functioning 
probe by monitoring blood 
gases and HCT using the 
portable blood gas analyzer. 

Wireless Monitor Communications 

Loss of wireless 
communication. 
Monitor is out of 
range from the OCS 
or OCS is not 
functioning. The 
Monitor will shut 
down in 10 minutes. 

N/A 1. Return the Wireless Monitor in 
range of the Console. 

2. Dock the Wireless Monitor and 
wait 60 seconds for the Console 
to recover. 

3. Dock the Wireless Monitor and 
power-cycle the system. 

1. Return the Wireless Monitor in 
range of the Console and 
immediately verify if the system 
is still functioning. 

2. If the pump is still functioning, 
Dock the Wireless Monitor and 
wait 60 seconds for the Console 
to recover. 

3. If the pump is no longer 
functioning, power-cycle the 
system. 

4. Cool the liver with cold flush and 
preserve it cold. 

Radio 
communications 
failure 

1. Power-cycle the system. 
2. Proceed with operating the system with the Wireless Monitor docked 

on the Console. 

1. Operate the system with the 
Wireless Monitor docked. 

Power 

Power system failure 
(AC Line Power 
Supply) 

N/A 1. Power-cycle the system. 
2. Operate the Console on battery 

power only. 

1. Operate the Console on battery 
power only. 
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Chapter 12: Troubleshooting 

Message Recommended Action(s) Depending on When Detected 

During Self Test/LvPM Insertion During Run Mode - Priming During Run Mode - Preservation 

Power failure on 
channel 1 
[or channel 2 or 
channel 3] 

N/A 1. Remove and reinsert the battery. 
[Channel 1 is left, 2 is middle and 
3 is right-hand side.] 

2. Replace battery with a spare 
battery. 

3. Power-cycle the system. 

1. As soon as a battery is depleted, 
replace it with a charged 
battery. 

Battery failure, 
remove battery 1 
[or battery 2 or 
battery 3] 

1. Remove the battery from the 
Console. [Channel 1 is left, 2 is 
middle and 3 is right- hand 
side.] 

2. Replace the battery with a spare 
battery. 

1. Remove the battery from the 
Console. [Channel 1 is left, 2 is 
middle and 3 is right-hand side.]. 

2. Replace the battery with a spare 
battery. 

1. Remove the battery from the 
Console. [Channel 1 is left, 2 is 
middle and 3 is right-hand side.] 

2. Replace the battery with a spare 
battery. 

3. As soon as a battery is depleted, 
replace it with a charged battery 
or plug the Console into an AC 
supply. 

Wireless Monitor 
battery failure 

N/A 1. Undock the Wireless Monitor and then dock the Wireless Monitor. 
2. Proceed with the Wireless Monitor docked. 

Battery 1 charging 
failure. Battery may 
be used. 
[or battery 2 or 
battery 3] 

1. Proceed with use and allow time for the battery to cool. This message 
indicates a fault only if it persists for more than one hour. It may occur 
normally when the OCS™ battery is warm from being recently charged. 

2. Remove the battery and reinsert. 
3. Replace the battery with a spare. 
4. Power-cycle the system. 

1. Proceed with use and allow time 
for the battery to cool. This 
message indicates a fault only if 
it persists for more than one 
hour. It may occur normally 
when the OCS™ battery is warm 
from being recently charged. 

2. Remove battery and reinsert. 
3. Replace battery with a spare. 

External SD Card 

Data card is full 1. Use an alternate TransMedics-supplied SD card. 
2. Remove the SD card from the Console and delete files to create capacity. 
3. At the end of the run, access trend graphs on the Wireless Monitor. 

Data card incorrectly 
formatted. Reinsert 
card. 

1. Remove and reinsert the card 
2. Use an alternate TransMedics-supplied SD card. 
3. At the end of the run, access trend graphs on the Wireless Monitor. 

Data card transfer 
error. Reinsert card. 

1. Remove and reinsert the SD 
card to retry the transfer. 

2. Use an alternate TransMedics-
supplied SD card. 

1. Remove and reinsert the SD card to retry the transfer. 
2. Use an alternate TransMedics-supplied SD card. 
3. At the end of the run, view trend data on the Wireless Monitor as 

needed. 

Data card write 
protected 

1. Remove the SD card. Slide the tab on the card to the unlocked position. Reinsert the card. 

Data card corrupted 1. Remove and reinsert the SD card to retry the transfer 
2. Use an alternate TransMedics-supplied SD card. 

Internal SD Card 
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Chapter 12: Troubleshooting 

Message Recommended Action(s) Depending on When Detected 

During Self Test/LvPM Insertion During Run Mode - Priming During Run Mode - Preservation 

Incorrect Internal 
Memory Device 
Format 
or 
Internal Memory 
Device Error 

1. Power-cycle the system, then Standby-cycle the system. 1. Proceed with use of the OCS™. 

SDS 

Solution Side 
Occlusion 

N/A 1. Check for depleted solution and replace as necessary. 
2. Check and correct for kinks in the tubing between the cassette and 

solution container. Restart solution delivery by setting channel to 
Manual Mode. 

Organ Side Occlusion N/A 1. Verify the roller clamp is open. 
2. Check and correct for kinks in the tubing between the cassette and LvPM. 

Restart solution delivery by setting channel to Manual Mode. 

Channel Failure 1. Remove cassette and manually retract the receiving socket all the way down. Reinsert the cassette to the SDS 
Console, ensuring the drive pin is aligned into the receiving socket on the cassette. Restart the solution 
delivery by setting the channel mode to Manual. 

2. Move the cassette to another SDS channel. 

Cassette Failure 1. Remove and reinsert the cassette to the SDS Console, ensuring the drive pin is aligned into the receiving socket 
on the cassette. Restart the solution delivery by setting the channel mode to Manual Mode. 

2. Replace the cassette and restart solution delivery. 

Cassette Removed N/A 1. Manually retract the receiving socket all the way down. Reinsert the 
cassette ensuring that the drive pin is aligned into the receiving socket 
on the cassette. Restart the solution delivery by setting the channel 
mode to Manual mode. 

Communications 
Error to SDS 

1. Check that the cable between 
the SDS and the Console is 
connected. 

1. Check that the cable between the SDS and the Console is connected. 
2. Note that while the SDS has power, it will infuse at factory default rates 

for all channels that are delivering solutions (PGI2 3 mL/hr; TPN 30 
mL/hr; Bile Salt 5 mL/hr). 

System 

Internal error. Please 
inform TransMedics 
Customer Support. 

N/A The system has reset and successfully passed its internal tests. 
Note the error code displayed in the Alarm Summary. 
Acknowledge the alarm and proceed with the use of the OCS. 

Communications 
failure to OCS 

N/A 1. Undock and dock the Wireless 
Monitor. 

2. Power-cycle the system. 

1. Undock and dock the Wireless 
Monitor. 

2. Proceed with the Wireless 
Monitor undocked. 

Reset occurred – self 
test bypassed 

This message will be displayed if the system power switch was turned on or 
in the case of a system/software reset. 
The system will return to its previous operating state. Subsystems such as 
pumping and heating will continue during the reboot process from a 

This message will be displayed if the 
system power switch was turned on 
or in the case of a system/software 
reset. 
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Chapter 12: Troubleshooting 

Message Recommended Action(s) Depending on When Detected 

During Self Test/LvPM Insertion During Run Mode - Priming During Run Mode - Preservation 
software error and the system will return to full operation within 60 
seconds. 
Press the Alarm Silence button to acknowledge/dismiss the message. If 
desired, Standby-cycle to perform the Self Test. 

The system will return to its previous 
operating state. Subsystems such as 
pumping and heating will continue 
during the reboot process from a 
software error and the system will 
return to full operation within 60 
seconds. 
Press the Alarm Silence button to 
acknowledge/dismiss the message. 

A dark screen and no 
message in response 
to the exit from 
Standby 

1. Confirm the power switch is in 
the On position. 

2. Undock and dock the Wireless 
Monitor. 

3. Power-cycle the system. 

N/A N/A 

A dark screen, but 
Wireless Monitor 
buttons respond with 
a tone 

1. Dock the Wireless Monitor and power cycle the system 1. Undock the Wireless Monitor. 
Reboot the Wireless Monitor by 
pressing and holding both the 
Pump Adjust button and Alarm 
Silence button at the same time 
for at least 5 seconds. Dock the 
Wireless Monitor. 

12.4. Early Termination Procedure 
In the unlikely event of a non-recoverable device malfunction while the organ is instrumented on the device, 
the system allows for a quick access to cool and flush the organ using the external HA & PV flush ports to 
deliver the cold preservation solution without breaking sterility (see Figure 81). The liver can then be removed 
following the regular retrieval sterile techniques and stored cold per standard of care.  

Figure 81: OCS Liver Perfusion Module Flush Ports 

If such a malfunction were to occur, Perform the final Liver flush procedure as described in section 8.2 of this 
User Guide. 

The process for cold flushing the liver in the organ chamber is described below: 
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Chapter 12: Troubleshooting 

• Flush and de-air each final flush line included in the Liver Perfusion Termination Set, and connect 
each line to its corresponding port on the LvPM (PV & HA flush ports). 

• Using pressure bag, pressurize the HA flush solution bag. 
• Connect the OCS drainage bag to the clamped drainage line (red clamp) in the LvPM. 
• With two tube clamps ready, start the HA and the PV flush by opening the Final Flush line clamps 

and clamp each line below the level of the flush port using the tube clamps. 
• Decrease the Pump Flow to 0 L/min and ensure the pump is turned off. 
• Open the red clamp to drain the reservoir while flushing the liver. 
• Maintain the HA pressure at 50-70 mmHg as displayed on the Wireless Monitor. 
• Using sterile technique, Liver can then be removed and stored cold. 
• Drape the system. 
• Open the organ chamber cover. 
• Clamp and disconnect the HA and PV Cannulae from the OCS. 
• Disconnect the bile cannula from the OCS. 
• Disconnect the IVC cannula from the OCS. 
• Unwrap the liver. 
• Remove the liver from the OCS and store it using a cold preservation solution based on your center 

standard sterile practices. 

12.5. Resetting the System 
Use the system’s On/Off switch under the following conditions to reset the system: 

• If the system appears to be inoperative or is not responding to commands 

• If a disabling system failure occurs 

• If instructed by TransMedics Service personnel. 

To reset the system, dock the Wireless Monitor, set the On/Off switch to Off, wait 5 seconds and switch to the 
On position. 

CAUTION—The On/Off switch should be in the ON position while the system is in Run or Standby Mode. If the system is 
disconnected from AC power for extended periods, the On/ Off switch should be placed in the Off position to shut off all battery-
powered circuits. 

12.6. Shipping Equipment for Service 
In some situations, including end of OCS™ service life, you may need to send equipment to TransMedics for 
service or replacement. For contact information, see Section 1.9, “Contacting TransMedics.” 

NOTES— 

Before returning equipment to TransMedics, please contact TransMedics Service regarding the return. 

When possible, use the original shipping containers to return system components. Using the original packaging will minimize delays 
and shipping damage. 
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Chapter 12: Troubleshooting 

The OCS™ battery packs MUST be shipped by qualified personnel according to applicable transportation laws in the original shipping 
packages, which are especially designed for safe, legal shipment of these lithium-containing units. TransMedics is not responsible for 
shipping damage to customer-shipped units. 
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Chapter 13: System Specifications 

13. CHAPTER 13:  SYSTEM SPECIFICATIONS 
This chapter describes the select specifications for the OCS™ Liver. 

13.1. Safety and Regulatory Specifications 
Table 27 below lists the safety and regulatory specifications for the OCS™ Liver. 

Table 27: Safety & Regulatory Specifications 

Category Specifications 

Regulatory specifications European Communities Council Directive 93/42/EEC, as amended, concerning medical devices 

Safety standards system 
meets 

IEC 60601-1:2005 CORR. 1 (2006) + CORR. 2 (2007) + A1:2012 Medical Electrical Equipment Part 1: 
General Requirements for basic safety and essential requirements 

Electromagnetic 
Compatibility (EMC) 

IEC 60601-1-2 Ed 4.0: Electromagnetic emissions and immunity requirements for medical electrical 
equipment - Group 1 Equipment, Class A for non-life supporting 
Refer to Table 29 and Table 30 

Bluetooth Devices RED 2014/53/EU - Radio Equipment Directive 
FCC/CFR 47 Part 15 

Classifications: 

Type of protection, shock Class 1 

Degree of protection, ingress System: IPX1 

Flammable mixtures Not for use in presence of flammable anesthetic mixture with air or with oxygen or nitrous oxide 

Mode of operation Continuous 

13.2. Electrical and Physical Specifications 
Table 28 below lists the electrical and physical specifications for the OCS™ Liver. 

Table 28: Electrical and Physical Specifications 

Parameter Specifications 

System Power Input – AC: IEC power inlet receptacle 

Line input voltage: 100 to 240V, 50-60Hz, 375VA 

OCS™ Battery: 14.8 V 15 Ah 

Wireless Monitor Battery: 7.2 V 12 Ah 

Operating Conditions 

Temp Range: 10°C to 35°C (50°F to 95°F) 

Relative Humidity (non-condensing, steady state): 20% to 90% 

Altitude: up to 3000 meters 

Storage Conditions (Liver Console and Sterile Components) 

Ambient Temperature: -20°C to +50°C (-4°F to +122°F) 

Relative Humidity (non-condensing, steady state): 10% to 95% 
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Chapter 13: System Specifications 

Parameter Specifications 

Weight 

System (without organ or fluids or base): < 45.4 kg (< 100 lbs) 

Mobile Base: < 13.6 kg (< 30 lbs) 

Gas Blend 80% O2, 0.1% CO2, balance N2 

13.3. Electromagnetic Emissions and Immunity 
The OCS™ Liver is intended for use in the electromagnetic environment specified in Table 29 and Table 30 
below. The customer or user of the OCS™ should ensure that they are used in such an environment. 

Table 29: Guidance and Manufacturer’s Declaration Electromagnetic Emissions 

Emissions Test Compliance Electromagnetic Environment - Guidance 

RF emissions CISPR 11 Group 1 The OCS™ uses RF energy only for internal functions. 
Therefore, RF emissions are very low and are not likely to 
cause any interference in nearby electrical equipment. 

RF emissions CISPR 11 Class A The emissions characteristics of this equipment make it 
suitable for use in industrial areas and hospitals (CISPR 11 
class A). If it is used in a residential environment (for which 
CISPR 11 class B is normally required) this equipment might 
not offer adequate protection to radio-frequency 
communication services. The user might need to take 
mitigation measures, such as relocating or re-orienting the 
equipment. 

RF emissions CISPR 25 Class 1 

RF emissions ISO 7137 / 
RTCA DO 160G 

Category M 

Harmonic IEC 61000-3-2 Class A 

Flicker IEC 61000-3-3 Complies 

Medical electrical equipment needs special precautions regarding EMC and needs to be installed and put into 
service according to the EMC information provided in this document. 

WARNINGS— 

Use of accessories and cables other than those specified, with the exception of cables sold by TransMedics, Inc., as replacement 
parts for internal components may result in increased emissions or decreased immunity of the OCS™. 

The OCS™ should not be used adjacent to other equipment. If such use is necessary, the OCS™ should be observed to verify normal 
operation. 

Table 30 below lists the guidance and manufacturer’s declaration of electromagnetic immunity for the OCS™ 
Liver. 

Table 30: Guidance and Manufacturer’s Declaration: Electromagnetic Immunity 

Immunity Test IEC 60601 Test Level Compliance 
Level 

Electromagnetic Environment - Guidance 

Electrostatic discharge 
(ESD) IEC 61000-4-2 

± 8 kV contact 
± 2, ±4, ±8 and ±15 kV air 

Passed Floors should be wood, concrete or ceramic 
tile. If floors are synthetic, the relative 
humidity should be at least 30%. 
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Chapter 13: System Specifications 

Immunity Test IEC 60601 Test Level Compliance 
Level 

Electromagnetic Environment - Guidance 

Electrical fast 
transient/burst IEC 
61000-4-4 

±0.5 kV, ±1 kV and ± 2 kV Passed Mains power quality should be that of a 
typical commercial or hospital environment. 

Surge 
IEC 61000-4-5 

± 1 kV Differential 
± 2 kV Common 

Passed Mains power quality should be that of a 
typical commercial or hospital environment. 

Voltage dips/dropout 
IEC 61000-4-11 

0% UT 0.5 cycles at 0⁰, 45⁰, 90⁰, 135⁰, 180⁰, 
225⁰, 270⁰ and 315⁰ 
0% UT 1 cycle 
70% UT 25 cycles, 50 Hz single phase at 0⁰ 
0% UT 250 cycles, 50 Hz single phase at 0⁰ 

Passed Mains power quality should be that of a 
typical commercial or hospital environment. 
If the user of the OCS™ requires continued 
operation during power mains interruptions, 
it is recommended that the OCS™ be 
powered from its battery. 

Power frequency 
(50/60 Hz) 
magnetic field IEC 
61000-4-8 

30 A/m at 50/60 Hz Passed Power frequency magnetic fields should 
that of a typical commercial or hospital 
environment. 

Conducted RF IEC 
61000-4-6 

3 Vrms AC Mains 
6 Vrms AC Mains (ISM Bands) 

3 Vrms 

Radiated RF IEC 
61000-4-3 

3 V/m 
80 MHz to 2.7 GHz 

3 V/m 

Immunity to proximity 
fields from RF wireless 
communications 
equipment 
61000-4-3 

9 V/m at 710 MHz, 745 MHz, 780 MHz, 
5240 MHz, 5500 MHz and 5785 MHz 
27 V/m at 385 MHz 
28 V/m at 450 MHz 810 MHz, 870 MHz, 930 
MHz, 1720 MHz, 1845 MHz, 1970 MHz, 
2450 MHz 

Passed 

Radiated Immunity for 
Airborne Equipment 
ISO 7137 / RTCA DO-
160G 

Category R Passed 

WARNINGS— 

Portable RF communications equipment (including peripherals such as antenna cables and external antennas) can affect Medical 
Electrical Equipment and should be used no closer than 30 cm (12 inches) to any part of the OCS™. Otherwise degradation of the 
performance of this equipment could result. 

The OCS™ incorporates an RF transceiver for short-range communication between the base unit and the undocked Wireless 
Monitor. Consequently, the OCS™ may be interfered with by other equipment, even if that equipment complies with CISPR emission 
requirements. 
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Chapter 13: System Specifications 

The OCS™ contains a wireless Bluetooth 2.1+EDR transmitter which operates between 2.400 GHz and 2.485 
GHz. The Bluetooth module has FCC ID PVH0946 and IC 5325A-0946. This device complies with Part 15 of the 
FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause harmful 
interference; and (2) this device must accept any interference received, including interference that may cause 
undesired operation. The maximum output power is 11 dBm (0.01W). The unobstructed wireless range 
between the Liver Console and its Wireless Monitor is a minimum of 3 meters. 

13.4. Essential Performance 

• Pump warmed, oxygenated perfusate to the liver 

• Deliver infusions at desired rate to the liver on the OCS™ 

• Monitor and display pressure, flow, and temperature 

• Allow the user to control the functions of the OCS™ and collect perfusate samples. 

13.5. Accuracy of Displayed Values 
Table 31 below provides the accuracy of the values displayed by the OCS™ Liver. 

Table 31: Accuracy of Displayed Values 

Value Range Accuracy 

Hematocrit (HCT) 15 to 50% ± 5% 

Saturation (SvO2) 50 to 99% ± 5% 

Flow (HAF) 0 to 2.0 L/Min ± 12% ± 0.14 L/min 

Flow (PVF, Pump) 0 to 6.5 L/min ± 12% ± 0.28 L/min 

Temperature (Temp) 0 to 45°C ± 1°C 

Pressure (HAP, PVP) 0 to 225 mmHg Greater of ± 7% or ± 10 mmHg 
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Chapter 14: Parts and Supplies 

14. CHAPTER 14: PARTS AND SUPPLIES 
Table 32 below lists the parts and supplies that you can order directly from TransMedics, Inc. 

Customer service representatives are available to answer questions and to provide maintenance and service. 
Please contact TransMedics for assistance at +1-978-552-0999. For more information, see Section 1.9, 
“Contacting TransMedics.” 

Table 32: Parts and Supplies 

Part 
Number 

Name Description 

3000 OCS Liver Console As described in Section 3. 

3200 OCS Liver Perfusion Set As described in Section 3. 

3440 OCS Liver Bile Salts Set Set of bile salts, two vials. 

OCS Liver Console subcomponents that can be ordered separately 

1404 OCS Data Card A removable SD data card used to store perfusion parameters from 
the preservation session, which can be downloaded and analyzed on a 
personal computer. 

1408 OCS Battery As described in Section 3. 

1411 OCS Mobile Base As described throughout this document. 

1423 OCS Regulator Yoke Gasket A custom fit washer that must be in place on the regulator when 
replacing a gas cylinder. 

1432 OCS Power Cord: North America This power cord allows the OCS™ to be connected to grounded AC 
power in the U.S. 

3406 OCS Liver Gas Cylinder As described in Section 3. 

OCS Liver Perfusion Set subcomponents that can be ordered separately 

3400 OCS Liver Perfusion Initiation Set As described in Section 3. 

3401 OCS Liver Instrumentation Tool Set As described in Section 3. 

3421 OCS Liver Perfusion Termination Set As described in Section 3. 

3457 OCS Liver Solution Infusion Set As described in Section 3. 

1467 Solution Delivery Cassettes, 3-pack One component from OCS Liver Solution Infusion Set, as described in 
Section 3. Serves as spare parts. 

3450 OCS Bile Cannula, 12Fr Sterile packaging includes: 12Fr Bile Cannula. 

Other 

3501 OCS Liver Documentation Set The labeling documentation set (English). 

1460 OCS Console Contact Button Cleaner For maintenance of the silver buttons on the Circuit Board Connector 
Block. 
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Appendix A:  OCS Liver PROTECT Trial 

15. APPENDIX A:  OCS LIVER PROTECT TRIAL 

15.1. Summary Overview of OCS Liver PROTECT Trial Design & Objectives 
The OCS Liver PROTECT trial was a prospective, multi-center, unblinded, randomized trial comparing the OCS 
Liver to Control (cold storage). The clinical objective of the trial was to compare the safety and the 
effectiveness of the OCS Liver versus cold storage (Control) to preserve and monitor donor livers intended for 
transplantation that may benefit from warm oxygenated perfusion compared to cold static storage. 

15.1.1. Donor and Recipient Eligibility Criteria 

15.1.1.1. Inclusion Criteria 

Donor - At least one of the following: 

• Donor age ≥40 years old; or 

• Expected total cross clamp/cold ischemic time ≥6 hours; or 

• Donor after circulatory death (DCD) with age ≤55 years old; or 

• Steatotic liver >0% and ≤40% macrosteatosis at time of retrieval (based on retrieval biopsy readout 
only if the donor liver was clinically suspected to be fatty by the retrieval surgeon at time of liver 
retrieval) 

Recipient - Day of Transplant: 

• Registered primary liver transplant candidate, male or female 

• Age ≥18 years old 

• Signed: 1) written informed consent document and 2) authorization to use and disclose protected 
health information 

15.1.2. Exclusion Criteria 

Donor – Any of the following: 

• Living donors 

• Liver intended for split transplants 

• Positive serology (HIV, Hepatitis B surface antigen & C) 

• Presence of moderate or severe traumatic liver injury, or anatomical liver abnormalities that would 
compromise ex- vivo preservation of the donor liver (i.e., accessory blood vessels or other 
abnormal anatomy that require surgical repair) and livers with active bleeding (e.g., hematomas) 

• Donor livers with macrosteatosis of > 40% based on retrieval biopsy readout. 

Recipient - Day of Transplant 

• Acute, fulminant liver failure 

• Prior solid organ or bone marrow transplant 
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Appendix A:  OCS Liver PROTECT Trial 

• Chronic use of hemodialysis or diagnosis of chronic renal failure, defined as chronic serum 
creatinine of >3 mg/dl for >2 weeks and/or requiring hemodialysis 

• Multi-organ transplant 

• Ventilator dependent 

• Dependent on >1 IV inotropic support to maintain hemodynamics. 

See Section 15.2.1 for a description of patient and donor liver disposition. 

15.1.3. Primary Effectiveness Endpoint 

The Primary Effectiveness Endpoint is the incidence of Early liver Allograft Dysfunction (EAD), defined as the 
presence of one or more of the following criteria:  1) AST level > 2000 IU/L within the first 7 postoperative 
days; 2) bilirubin ³ 10 mg/dL on postoperative day 7; 3) INR ³ 1.6 on postoperative day 7; or 4) primary non-
functioning graft within the first 7 days (defined as irreversible graft dysfunction requiring emergency liver re-
transplantation or death, in the absence of immuniologic or surgical causes). 

15.1.4. Secondary Effectiveness Endpoints 

• OCS Donor Liver Assessment Endpoint, defined as successful measurement of donor liver perfusion 
parameters during preservation, including: 

- Lactate levels 

- Hepatic Artery and Portal Vein Pressure 

- Average Bile Production Rate 

• Patient survival at day 30 post-transplantation 

• Patient survival at initial hospital discharge post liver transplantation. 

15.1.5. Safety Endpoint 

The safety endpoint is the average number of liver graft-related serious adverse events (LGSAEs) in the first 30 
days post liver transplantation, which are defined as: 1) primary non-function (defined as irreversible graft 
dysfunction, requiring emergency liver re-transplantation or death within the first 10 days, in the absence of 
immunologic or surgical causes); 2) ischemic biliary complications (ischemic biliary strictures, and non-
anastomotic bile duct leaks); 3) vascular complications (liver graft-related coagulopathy, hepatic artery 
stenosis, hepatic artery thrombosis, and portal vein thrombosis); or 4) liver allograft infections (such as liver 
abscess, cholangitis, etc.). 

15.1.6. Other Clinical Endpoints 

• Length of initial post-transplant ICU stay 

• Length of initial post-transplant hospital stay 

• Evidence of ischemic biliary complications diagnosed at 6 and at 12 months 

• Extent of reperfusion syndrome as assessed based on the rate of decrease of lactate 

• Pathology sample score for liver tissue samples. 
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Appendix A:  OCS Liver PROTECT Trial 

15.1.7. Analyses Populations 

The primary analysis population was pre-specified as the Per Protocol (PP) population which consists of all 
randomized patients who were transplanted and had no major protocol violations and for whom the donor 
liver received the complete preservation procedure as per the randomization assignment. In the PP analyses, 
patients were analyzed in the groups to which they were randomized. The primary analysis of the primary and 
secondary effectiveness endpoints, and of other endpoints are based on the PP population. 

The Modified Intent-to-treat (mITT) population consists of all randomized patients who were transplanted in 
the trial. In the mITT population, patients were analyzed as randomized. The mITT analyses are the secondary 
analyses of effectiveness. 

The As Treated (AT) population (also called the Safety Population (SP)) consists of all treated patients, i.e., all 
patients who were transplanted in the trial with a donor liver preserved with either OCS or Control. In analyses 
based on this population, patients were analyzed as treated. Analyses of safety endpoints are performed 
based on the AT population. 

The Intent-to-Treat (ITT) population consists of the mITT population defined above plus an additional N=43 
randomized subjects who were transplanted off-study using cold storage with a matched organ, plus two 
other randomized subjects for whom the preservation method was initiated but who did not receive a 
transplant due to death or donor liver turn down.  

15.2. Clinical Results 

15.2.1. Trial Enrollment 

A total of 429 patients signed informed consent and 428 received one or more randomizations in the PROTECT 
trial.  For the randomized patients, there were 476 matched donors that had an initial screening and 300 were 
considered to be in the PROTECT trial (OCS 153 and Control 147) between January 24, 2016 and October 15, 
2019. The enrollment consort diagram is presented in Figure 82 below. 
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Total Patients with at Least One

Randomization N 428

Donor Livers
N=476

Screen Failures
N=129

OCS Liver PROTECT Trial Patients
N=300

Screen Failure
N=176

Appendix A:  OCS Liver PROTECT Trial 

Figure 82: Enrollment Consort Diagram 

Total Initial Consented Patients 

= 

Total Screened & Matched Transplanted Off Study 
N=491 

Patient was Delisted for Tx 
N=92 

Died on Waiting List Awaiting 
a Donor Offer 

N=4 

Remained on Waiting List 
N=227 

Tx Off Study After 
Randomization Using Cold 

Storage 
N=434 (OCS 28 vs Cont. 15) Control 

n=147 

Control 
n=146 

Control 
n=146 

OCS 
n=153 

OCS 
n=153 

OCS 
n=152 

1 patient Txed 1 patient Txed 

As Treated (AT) & Safety Population (SP) 

in OCS in Control 

1 Tx. Without 
Randomization8 

1 Major Protocol Violation 

N= 299 

Modified Intent to Treat (mITT) 
N= 298 

Patient Withdrew Consent 
N=23 

Rejected for Tx. In Donor 
Body After Randomization 
N=1305 (OCS 57 vs Cont. 73) 

Tx Off Study After 
Randomization Using Cold 

Storage 
N=43 (OCS 28 vs Cont. 15) 

Rejected After Assessment on 
OCS Liver System 

N=36 OCS 

1 Recipient Died in OR 
Prior to Tx. 

4 Major Protocol Violation 

Control 
n=142 

OCS 
n=151 

Per Protocol Population (PP) 
N= 293 

1 Patient withdrawn and transplanted (Tx) Off Study with a Non-Study- Liver Preserved Using Cold storage after Initial Donor Offer(s) were Declined 
for Tx at Retrieval and initial randomization(s) were broken (N=49): 

– N=25 – Subsequent donor liver offer did not meet OCS Liver PROTECT trial inclusion criteria. 
– N=21 – Site PI decided not to re-randomize patients at donor offer due to donor operating room (OR) logistical reasons or lack of trial 

trained retrieval staff at time of donor offer. 
– N=3 – Patients no longer met trial eligibility criteria due to deteriorating health status or received split liver transplant. 

2 Patient was Delisted for Tx (N=9: 6 OCS, 3 Control): 
– N= 3 (2 OCS, 1 Control) – Metastatic cancer discovered at recipient surgical exploration. 
– N= 4 (2 OCS, 2 Control) – Delisted for transplantation due to deteriorating health status. 
– N= 2 (2 OCS, 0 Control) – Deemed ineligible for trial by site PI and was withdrawn. 

3 Patients Withdrew Consent for Trial (N=2: 1 OCS, 1 Control) 
4 Patient withdrawn and transplanted Off Study with a Liver matched at randomization but Preserved Using Cold Storage (N=43: 28 OCS, 15 
Control): 

– N= 39 (24 OCS, 15 Control) – Donor liver did not meet eligibility due to presence of accessory vessels, liver hematoma, or required 
surgical vascular repair. 

– N= 4 (4 OCS, 0 Control) – Logistical reasons, including: 
• Donor family not consenting to research (requirement of organ procurement organizations); 
• Unable to obtain pre-retrieval liver biopsy; 
• OPO delaying OR time resulting in trained trial retrieval team being off call; and 
• Recipient deterioration with renal insufficiency on day of transplant. 

5 Rejected for Tx in Donor Body After Randomization (N=130: 57 OCS, 73 Control): 
– N=42 (18 OCS, 24 Control) – DCD donor did not expire within 30 mins. 
– N=31 (9 OCS, 22 Control) – Clinical judgement at retrieval. 
– N=27 (13 OCS, 14 Control) – Steatosis. 
– N=9 (3 OCS, 6 Control) – Cirrhosis or fibrosis of the donor liver. 
– N=4 (2 OCS, 2 Control) – Vasculature abnormalities or diseased. 
– N=3 (3OCS, 0 Control) – Donor-recipient organ size mismatch. 
– N=2 (2 OCS, 0 Control) – Liver or Kidney malignancy discovered during retrieval. 
– N=12 (7 OCS, 5 Control) – Other reasons: re-allocation, donor did not progress or logistical reasons. 

6 DCD Donors Rejected for Transplant by Transplant Surgeon after clinical interpretation of Ex vivo Assessment Data obtained during OCS perfusion 
N=3 

– N=2 – Rising lactate levels despite maximizing OCS Liver perfusion parameters. 
– N=1 – Donor liver pre-retrieval biopsy revealed extensive bridging fibrosis. 

7Patient remained on waiting list at the end of study N=22 – includes 1 patient who had a donor liver turndown after OCS Liver Preservation and 
Assessment 
8One patient was transplanted on OCS with a Non-randomized liver. This patient is included in the AT population but not in the mITT or PP 
populations. 
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Appendix A:  OCS Liver PROTECT Trial 

15.2.2. Donor Demographic and Baseline Characteristics 

The donor demographics and baseline characteristics are shown in Table 33 and Table 34.  The donor organs 
used in this trial were associated with some clinical risk factors that may make them less likely to be used for 
transplantation due to the limitation of cold ischemic storage, e.g., donors with advanced age, multiple co-
morbidities like steatosis, long cross-clamp time, or donation after circulatory death (DCD).  In fact, ~60% of 
the donor livers in the study met more than one of these donor characteristics.  Both donor groups were 
similar in risk factors of age ≥ 40 years, cross clamp time > 6 hours and macrosteatosis; however, the OCS arm 
included more DCD donors (18% for OCS vs 9% for control).  DCD liver transplantation is considered to be 
associated with higher clinical risks due to the impact of warm ischemic injury of the agonal phase on the 
incidence of EAD and ischemic biliary complications post-transplant (Mateo, et al., 2006; Mathur, et al., 2010, 
Lee et al., 2014). 

Table 33:  Donor Demographic and Baseline Characteristics (AT Population) 

Parameter OCS 
(N=152 (2)) 

Control 
(N=146) 

Donor Age (years) mean ± SD 45.84 ± 14.90 46.96 ± 15.22 

Cause of death, n (%) 

• Cerebrovascular Hemorrhage 44 (28.9%) 50 (34.2%) 

• Head trauma 35 (23.0%) 29 (19.9%) 

• Cardiac 13 (8.6%) 10 (6.8%) 

• Other (Anoxia, CSF infection, Suicide, 
Stroke) 

60 (39.5%) 57 (39.0%) 

Donor Characteristics(1), n(%) 

• ≥ 40 years old 102 (67.1%) 93 (63.7%) 

• Total cross clamp ≥ 6 hours 48 (31.6%) 56 (38.4%) 

• DCD ≤ 55 years old 28 (18.4%) 13 (8.9%) 

• Steatotic liver > 0% and ≤ 40% 
macrosteatosis at time of retrieval 

95 (62.5%) 86 (58.9%) 

• Multiple Donor Characteristics 95 (62.5%) 85 (58.2%) 
(1) Multiple donor characteristics (inclusion criteria) could be met (total 60.4% of all donors). 

(2) Does not include donor organ for Patient LV-01-999, as this patient was not randomized. 
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Appendix A:  OCS Liver PROTECT Trial 

Table 34:  Additional Donor Characteristics for DBD and DCD Livers in PROTECT Trial (AT Population) 

Parameter DBD DCD 

OCS Control OCS Control 

Donor Age (years) 
Mean 
Median 
Min-Max 

47.9 
51.0 

10.9-83.7 

47.9 
47.5 

13.0-80.6 

36.8 
37.8 

15.2-54.0 

37.6 
36.7 

23.3-51.5 

Macrosteatosis (%) 
Mean 
Median 
Min-Max 

4.5 
0.0 

0.0-30.0 

3.1 
0.0 

0.0-25.0 

0.9 
0.0 

0.0-15.0 

6.8 
0.0 

0.0-40.0 

Cold Ischemic Time (min) 
Mean 
Median 
Min-Max 

174.7 
165.5 

115.0-420.0 

338.6 
331.0 

154.0-660.0 

178.3 
168.5 

115.0-273.0 

341.1 
350.0 

175.0-479.0 

Warm Ischemic Time (min) 
Mean 
Median 
Min-Max 

21.0 
22 
7-31 

21.7 
21 

14-33 

Weight (kg) 
Mean 
Median 
Min-Max 

87.7 
88.3 

48.0-153.2 

86.4 
82.5 

46.5-183.0 

85.9 
78.5 

56.0-134.0 

90.5 
85.8 

67.3-139.6 

15.2.3. Recipient Demographic and Baseline Characteristics 

The recipient demographics and baseline characteristics are shown in Table 35.  The majority of the recipients 
were males (66-69%), with a mean age of 57-58 years and a mean MELD score of 28.  Almost a third of the 
recipients had a history of diabetes and the most prevalent primary diagnosis was alcoholic cirrhosis.  The two 
treatment groups were similar in all demographic and baseline characteristics with no significant differences 
noted. 

Table 35:  Recipient Demographic and Baseline Characteristics (AT Population) 

Parameter OCS (N=153) Control (N=146) 

Recipient Age (yrs) mean ± SD 57.07 ± 10.33 58.59 ± 10.04 

Gender, n (%) 

• Male 102 (66.7%) 100 (68.5%) 

• Female 51 (33.3%) 46 (31.5%) 
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Appendix A:  OCS Liver PROTECT Trial 

Parameter OCS (N=153) Control (N=146) 

BMI (kg/m2):  mean ± SD 29.67 ± 5.38 29.51 ± 5.51 

MELD Score: mean ± SD 
Median 

28.4 ± 6.90 
29.0 

28.0 ± 5.71 
29.0 

History of diabetes, n (%) 44 (28.8%) 44 (30.1%) 

History of liver cancer, n (%) 60 (39.2%) 63 (43.2%) 

Primary diagnosis, n (%) 

• Cholestatic Diseases 9 (5.9%) 8 (5.5%) 

• Chronic Hepatitis 27 (17.6%) 36 (24.7%) 

• Alcoholic Cirrhosis 54 (35.3%) 48 (32.9%) 

• Metabolic Diseases 6 (3.9%) 6 (4.1%) 

• Primary Hepatic Tumors 14 (9.2%) 15 (10.3%) 

• NASH 24 (15.7%) 20 (13.7%) 

• Other 19 (12.4%) 13 (8.9%) 

15.2.4. OCS Donor Liver Preservation and Assessment 

Donor livers were perfused on OCS and were maintained in a near physiologic condition based on OCS 
perfusion parameters, bile production and blood gas results of the perfusate (Table 36).  The mean OCS Liver 
lactate levels showed a steady declining and then stable trend throughout perfusion, indicating that the donor 
liver regained metabolic activity. (Figure 83) 

Table 36: OCS Liver Perfusion Parameters and Perfusate Chemistry Levels 

OCS Perfusion Parameters and Perfusate Chemistry OCS 
(N=152) 

OCS Liver Perfusion Time (mins) mean + SD 276.6 ± 117.4 

Hepatic Artery Pressure (mmHg) - mean + SD 70.6 + 16.2 

Hepatic Artery Flow (L/min) - mean + SD 0.7 + 0.2 

Portal Vein Pressure (mmHg) - mean + SD 5.4 + 2.3 

Portal Vein Flow (L/min) - mean + SD 1.3 + 0.1 

Total Bile Production (ml) - mean + SD 28.3 + 15.9 

pH- mean + SD 7.43 + 0.1 

PaO2 (mmHg) mean + SD 420.2 + 80.7 

PCO2 (mmHg) mean + SD 41.5 + 14.6 

HCO3 (mmHg) mean + SD 28.6 + 10.3 
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Appendix A:  OCS Liver PROTECT Trial 

Figure 83: OCS Liver Perfusion Lactate Trend for Transplanted Livers in PROTECT Trial 
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The use of OCS Liver altered the nature of the critical time from removal from the donor body to 
reimplantation into the recipient (i.e., total out of body or cross-clamp time).  The use of the OCS Liver 
reduced the total cold ischemic time on the liver allografts by limiting the ischemic times to twoobligatory 
time periods: 

• Pre-OCS Ischemic Time:  This is the time needed to surgically remove the donor liver from the body of 
the donor, perform the back table surgical preparation and instrument it on the OCS Liver. The OCS 
instrumentation takes ~10-15 mins; 

• Post-OCS Ischemic Time: this is the time needed to surgically reimplant the liver allograft into the 
recipient. 

Otherwise, throughout the OCS perfusion, the conditions for the donor liver allograft were not ischemic given 
that it was perfused on OCS with warm, oxygenated blood perfusate until it was ready to be transplanted. 

Control liver allografts were ischemic from the time they were procured from the donor body until they were 
implanted into the recipient. Figure 84 shows the average durations of these time windows in the PROTECT 
trial. 

Figure 84: Average Out of Body Times in PROTECT Trial 
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Appendix A:  OCS Liver PROTECT Trial 

Based on the above unique characteristics of the OCS, the injurious total ischemic time was reduced on the 
OCS Liver compared to Control, despite the OCS having longer total cross-clamp (out of body) time (Figure 85). 

Figure 85: Total Ischemic and Cross-Clamp (Out of Body) Times in PROTECT Trial 
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15.2.5. Donor Liver Clinical Turndown After Assessment on OCS Liver 

Given that the OCS Liver allowed for ex vivo assessment of the donor livers ex-vivo, there were three DCD 
donor livers that were clinically turned down for transplantation. Two cases were due to rising lactate while 
being perfused on OCS Liver and one case was due to pre-retrieval pathology results. (Figure 86). There are no 
monitoring capabilities during preservation with cold storage and no organs were turned down in the cold 
storage Control arm. 

Figure 86: Mean OCS Liver Arterial Lactate Trend for Turned Down Donor Livers Compared to OCS Transplanted Donor 
Livers in PROTECT Trial 
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Figure 87 shows that among 55 DCD livers matched to randomized OCS patients, 28 (51%) were transplanted 
while among 51 DCD livers matched to randomized control patients, 13 (25%) were transplanted. The 
proportion of DBD livers matched to randomized OCS patients that were transplanted was 81%, and the 
proportion transplanted in the Control arm was 79%. 
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Appendix A:  OCS Liver PROTECT Trial 

Figure 87: Proportion of DBD and DCD Donor Livers Transplanted in PROTECT Trial 
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The OCS Liver provided additional opportunity for monitoring of hemodynamics and metabolic parameters of 
the DCD liver grafts and a higher proportion of DCD livers transplanted was observed for OCS compared to the 
Control arm (51% versus 25%). The monitoring data provided by the OCS Liver during preservation allows the 
user to make an ex vivo assessment while the organ is being perfused. Only one out of four DCD livers are 
transplanted in the U.S. today due to concerns about ischemic/reperfusion injury of the graft and the potential 
for severe post-transplant ischemic biliary complications (Kwong, et al., 2020, Mateo, et al., 2006; Mathur, et 
al., 2010, Lee, et al., 2014). 

15.2.6. Primary Effectiveness Endpoint 

The OCS Liver PROTECT trial met its primary effectiveness endpoint by demonstrating statistical non-inferiority 
(NI margin=7.5%, p<0.001) and superiority of outcomes of the OCS arm compared to Control.  The results 
demonstrated that use of OCS Liver was associated with a significant reduction of Early Allograft Dysfunction 
(EAD) compared to the Control in the primary analysis PP Population (OCS 18% (27/150) vs. Control 31% 
(44/141) superiority p=0.009).  See Figure 88. 

Figure 88:  OCS Liver PROTECT Trial Primary Effectiveness Endpoint - Incidence of Post-Transplant Early Allograft 
Dysfunction (EAD) (PP Population) 
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Appendix A:  OCS Liver PROTECT Trial 

A reduction in EAD was experienced in both the DBD and DCD donor cohort in the PROTECT trial.  This finding 
further supports the robustness of the PROTECT trial results across both DBD and DCD donor livers (Figure 89). 

Figure 89: Incidence of Post-Transplant EAD in DBD and DCD Donor Cohorts in PROTECT Trial (PP Population) 
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15.2.7. Pathology Assessment 

To assess the impact of ischemia and reperfusion (IR) injury associated with each preservation method, the 
PROTECT trial pre-specified that 3 donor liver tissue samples be examined blindly by an independent core 
pathology laboratory with extensive experience in liver transplant pathology. These 3 samples were: 

• Sample 1: was taken to assess the baseline condition of the donor liver prior to initiation of any 
preservation method.  

• Sample 2: was taken after preservation and prior to transplantation into the recipient.  This sample 
was taken only for hypothesis generation on the mechanism of potential pathological changes in the 
donor liver allograft. This is the first time when IR injury is expected to manifest with OCS, because this 
is the first biopsy after organ reperfusion. 

• Sample 3: was taken after transplantation and reperfusion of the donor liver in the recipient, which 
makes it the most clinically relevant for IR injury. This is particularly true in the PROTECT trial because 
the preservation methods for OCS and Control differed substantially. This is the timepoint where IR 
injury would first manifest in donor livers on cold storage because this is the first biopsy after organ 
reperfusion in the control group, while in OCS, donor livers had already been reperfused, oxygenated, 
and were metabolically active throughout preservation. 

All samples were examined for lobular inflammation, which is key marker for IR injury and for lobular necrosis 
which is a sign of irreversible damage of the liver tissue. 

Lobular Inflammation: 

In this analysis the pathological assessment demonstrated less lobular inflammation in post-transplant 
samples of the OCS preserved donor livers compared to Control arm (Figure 90). 
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Appendix A:  OCS Liver PROTECT Trial 

Figure 90: Incidence of Lobular Inflammation in Donor Livers 
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The same finding of lower incidence of lobular inflammation was seen in both the DBD and DCD donor 
population post-transplant specimens in the PROTECT trial, see Figure 91 below. 

Figure 91: Incidence of Lobular Inflammation in Donor Livers Stratified by Donor Type DBD versus DCD 
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Lobular Necrosis: 

In this analysis, the post-transplant pathological assessment demonstrated the pathological assessment 
demonstrated that lobular necrosis was equivalent between the two trial arms. (Figure 92). Although, 
decreased lobular inflammation was noted in the OCS arm, no difference in necrosis was observed in the post-
transplant samples. 
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Figure 92: Incidence of Lobular Necrosis in Donor Livers 
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When we assess the impact of donor type on this histological marker of irreversible liver damage, the DCD 
donor livers had a higher incidence of post-transplant lobular necrosis as compared to DBD, and the OCS arm 
was associated with lower incidence of lobular necrosis in the DCD arm as compared to Control. (Figure 93). 

Figure 93: Incidence of Lobular Necrosis in Donor Livers Stratified by Donor Type DBD versus DCD 
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15.2.8. Secondary Effectiveness Endpoints 

OCS Donor Liver Assessment During Perfusion: The advantage of the OCS system is that it allows for 
continuous monitoring of the donor liver during preservation. The rates of successful measurement of lactate 
levels, bile production, hepatic artery pressure, and portal vein pressure are shown in Table 37. 
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Appendix A:  OCS Liver PROTECT Trial 

Table 37: Secondary Endpoint – OCS Liver Assessment Parameters During Perfusion 

OCS Liver Perfusion Parameters 

Percentage of livers for which OCS device 
monitoring allowed for ex vivo assessment prior 
to transplant 

93% (144/155) p-value 
0.002* 

Lactate Level 94% (145/155) 

Hepatic Artery Pressure 100% (155/155) 

Portal Vein Pressure 100% (155/155) 

Average Bile Production Rate 99% (154/155) 

* p-value from a one-sided exact binomial test, testing the null hypothesis that the true proportion is 
less than or equal to 0.85 versus the alternative hypothesis that it is greater than 0.85. 

Recipient Survival at Day 30 and at initial hospital discharge:  The 30-day recipient survival and recipient 
survival to initial hospital discharge were high and very similar in the OCS and Control arms (Figure 94). 

Figure 94:  Secondary Effectiveness Endpoints - Recipients’ Survival at Day 30 and at Initial Hospital Discharge (PP 
Population) 

30-Day Survival Initial Hospital 
Discharge Survival 
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*Non-inferiority demonstrated with non-inferiority margin=7.5% and two-sided 90% CI 

15.2.1. Other Clinical Endpoints 

15.2.1.1. Incidence of Ischemic Biliary Complications at 6 and 12 Months 

Ischemic biliary complications are a serious complication that negatively impact long-term viability of the liver 
allograft and the patient.  In the PROTECT trial, ischemic biliary complications were site reported based on 
clinical findings. A lower incidence of ischemic biliary complications was observed in the OCS arm compared to 
the Control arm at 6 and 12 months follow-up (Figure 95). 
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Figure 95:  Incidence of Ischemic Biliary Complications Through 6 and 12 Months Post-Liver Transplant (PP Population) 
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At day 30 post-transplant, the rate of non-ischemic biliary complications was 8.5% for OCS compared to 4.1% 
for control while the rate of post-transplant bile duct leak was 2.6% for OCS and 7.5% for control. 

15.2.1.2. Assessment of Recipient Lactate Levels 

Recipient mean lactate levels post-reperfusion were reduced in the OCS group compared to the Control group 
based on an ad hoc analysis (Table 38). 

Table 38:  Recipients’ Mean Lactate Levels Post-Transplant (PP Population) 

Timepoint OCS 
Recipient Arterial Lactate (mmol/L) 

Mean ± SD 
N=152 

Control 
Recipient Arterial Lactate (mmol/L) 

Mean± SD 
N=146 

Anhepatic 3.47 ± 1.706 3.55 ± 1.621 

0-40 min after reperfusion 4.05 ± 2.092 4.57 ± 2.532 

90-120/150 min after reperfusion 3.64 ± 2.220 4.33 ± 2.987 

15.2.2. Post-transplant ICU Stay and Initial Hospital Stay 

The mean ICU stay was 107+ 201.6 hours for OCS compared to 111 + 260.3 hours for Control.  The mean 
hospital stay was 11.7 + 11.4 days for OCS compared to 11.4 + 12.7 days for Control. The results are highly 
variable for both groups with wide confidence intervals. 
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Appendix A:  OCS Liver PROTECT Trial 

15.2.3. Safety Endpoint 

The OCS Liver PROTECT Trial met its primary safety endpoint by demonstrating that the mean number of liver 
graft-related serious adverse events (LGRSAEs) per patient within the first 30 days post-transplantation in the 
OCS arm was non-inferior to the Control arm (one-sided two sample t-test, margin = 1.0) (see Figure 96). 

Figure 96:  Safety Endpoint – Average number of LGRSAEs Per Transplanted Patient Within 30 Days Post-Transplant 
(AT Population) 

0.16 Non-inferiority 
p < 0.0001 

0.12 
Mean 

LGRSAEs 
per 0.08 

Patient 
[95% Two-
Sided CI] 0.04 

0 

The specific LGRSAEs are shown in Table 39. The OCS patients did not experience any ischemic biliary 
complications in the first 30 days post-transplant while 2/146 (1%) of control patients had ischemic 
complications. Vascular complications occurred in 7/153 (5%) of OCS patients compared to 9/146 (6%) of 
control patients. There were no incidents of non-functioning graft or liver allograft infection for either OCS or 
control patients. 

Table 39: LGRSAEs within 30 Days (AT Population) 

LGRSAE within 30 Days 

OCS 
(N=153) 

Control 

Post Transplant 

(N=146) 

Patients Events Patients Events 

Any LGRSAE 7 (5%) 8 11 (8%) 13 

Non-functioning graft 0 0 0 0 

Ischemic biliary complication 0 0 2 (1%) 2 

Vascular complication 7 (5%) 8 9 (6%) 11 

Liver allograft infection 0 0 0 0 

15.2.4. Overall Patient Survival 

Despite the lower rate of EAD for OCS compared to control, there was no difference in patient or graft survival 
for the OCS arm compared to the Control arm.  Overall patient survival was high and comparable between the 
OCS and Control arms.  The 30-day patient survival for both arms is 99.3%.  The patient survival is 97.4% and 
96.5% at 6 months and 94.0% and 93.7% at 12 months for OCS and Control, respectively in the PP population.  
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Appendix A:  OCS Liver PROTECT Trial 

See Figure 97 below. Survival for the mITT population is similar, as are the results for the ITT population 
analysis (Figure 98 and Figure 99). 

Figure 97:  Kaplan-Meier Overall Patient Survival through 24-Months (PP Population) 
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Figure 98: Kaplan-Meier Overall Patient Survival through 24-Months (mITT Population) 
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Figure 99: Kaplan-Meier Overall Patient Survival through 24-Months (ITT Population)* 
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*Note that at 24 months, 3 deaths in OCS group occurred in subjects transplanted off-study using cold-storage 

The causes of death for PROTECT patients are shown in Figure 100 below. 

Figure 100:  Causes of Death in PROTECT patients through 12 months post-transplant 
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15.2.5. Serious Adverse Events 
Serious Adverse Events were collected through 30 days post-transplant or initial hospital discharge. LGRSAEs 
were collected through 6 months post-transplant, and ischemic biliary complications were collected through 
12 months post-transplant. A comprehensive summary of all of these events is shown in Table 40 below. As 
previously discussed, ischemic biliary complications were lower in the OCS arm compared to cold storage 
control.  Non-ischemic biliary anastomotic complications were higher in the OCS arm; however, bile leaks were 
higher in the Control arm. The remaining SAEs were typical of those experienced by liver transplant patients, 
and there were no differences between the two groups in the overall number of adverse events. 
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Appendix A:  OCS Liver PROTECT Trial 

Table 40:  CEC-adjudicated Treatment-Emergent SAEs by Preferred Term (As Treated Population) – Comprehensive 
Listing Includes all SAEs through 30 days/hospital discharge post-transplant and LGRSAEs through 6 months and 
ischemic biliary complications through 12 months post-transplant (SAEs that occurred in ≥ 2% of patients in either 

arm are shown) 

Preferred Term OCS (N=153) Control (N=146) 

Subjects n (%) Events n Subjects n (%) Events n 

Any serious adverse event 82 (53.6) 150 72 (49.3) 148 

Biliary ischaemia 4 (2.6) 4 (2.7) 14 (9.6) 14 (9.5) 

Biliary anastomosis complication 13 (8.5) 13 (8.7) 6 (4.1) 6 (4.1) 

Post procedural bile leak 4 (2.6) 4 (2.7) 11 (7.5) 11 (7.4) 

Renal failure acute 11 (7.2) 11 (7.3) 7 (4.8) 7 (4.7) 

Transplant rejection 5 (3.3) 5 (3.3) 7 (4.8) 8 (5.4) 

Post procedural haemorrhage 5 (3.3) 5 (3.3) 7 (4.8) 7 (4.7) 

Convulsion 2 (1.3) 2 (1.3) 5 (3.4) 5 (3.4) 

Drug toxicity 5 (3.3) 5 (3.3) 2 (1.4) 2 (1.4) 

Atrial fibrillation 3 (2.0) 3 (2.0) 4 (2.7) 4 (2.7) 

Pyrexia 2 (1.3) 2 (1.3) 4 (2.7) 4 (2.7) 

Delirium 1 (0.7) 1 (0.7) 4 (2.7) 4 (2.7) 

Hepatic artery stenosis 2 (1.3) 2 (1.3) 4 (2.7) 4 (2.7) 

Pleural effusion 1 (0.7) 1 (0.7) 4 (2.7) 4 (2.7) 

Respiratory failure 3 (2.0) 3 (2.0) 3 (2.1) 3 (2.0) 

Ascites 1 (0.7) 1 (0.7) 3 (2.1) 3 (2.0) 

Wound infection 3 (2.0) 3 (2.0) 0 0 

Anaemia 3 (2.0) 3 (2.0) 1 (0.7) 1 (0.7) 

15.2.6. Device Malfunctions 

In the OCS Liver PROTECT trial, there were three device malfunctions reported by trial centers (3/155, 1.9%). 
Two of three malfunctions were of small plastic parts that are not a critical part of the perfusion of the donor 
liver, or the overall function of the OCS Liver as further described below. 

• One malfunction was reported in which a mounting tab for an IV infusion line plastic housing was 
broken, making it difficult to connect the Solution Delivery System (SDS) infusion cassette to the 
SDS driver at priming.  This occurred prior to the donor liver instrumentation on the OCS Liver.  The 
user obtained a spare cassette and the preservation proceeded without any issues. 
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Appendix A:  OCS Liver PROTECT Trial 

• One malfunction was reported for a portal vein (PV) flush port valve at the end of OCS perfusion 
and in preparation for cold flushing the donor liver in the recipient OR. The user flushed the portal 
vein directly through the PV cannula and bypassed the defective valve. 

• One malfunction occurred during pre-retrieval OCS preparation, when the OCS liver perfusion 
module electrical connection could not be recognized by the OCS Liver Console.  This occurred well 
before the liver was surgically retrieved.  The retrieval and preservation proceeded using cold static 
storage without any issues. 

Device malfunctions that were reported in the OCS Liver PROTECT trial did not subject the recipients to any 
harm given that two occurred well before retrieval. Importantly, all three donor livers were transplanted 
successfully to the recipients and their results were analyzed in the PROTECT trial. 

15.3. Summary of the Clinical Results of the OCS Liver PROTECT CAP 
The OCS Liver PROTECT Continued Access Protocol (CAP) was approved by FDA for 74 subjects.  The PROTECT 
CAP is a single-arm study but otherwise the study design was the same as the OCS Liver PROTECT trial. 

A total of 74 subjects have been enrolled in OCS Liver PROTECT CAP.  As of April 8, 2021, all 74 subjects have 
reached 30 days post-transplant, 50 subjects have reached 6 months, and 19 subjects have reached 12 
months.  The study is on-going, and data are still being collected, monitored, verified, and adjudicated for all 
transplanted patients.  A summary of the available data for the se 74 subjects is provided in the sections that 
follow. 

15.3.1. Donor Characteristics and Demographics 

Donor demographics and characteristics are shown in Table 41 below.  There have been no donor liver 
turndowns after OCS perfusion in the PROTECT CAP.  The donor characteristics are similar to the OCS Liver 
PROTECT trial, except that PROTECT CAP has a higher percentage of DCD donors (23% in CAP) compared to 
PROTECT (18%).  DCD livers are generally considered as higher risk and are associated with higher rates of EAD 
and graft failure (Lee et al., 2014). 

Table 41:  Donor Demographic and Baseline Characteristics, OCS Liver PROTECT CAP 

Parameter OCS Patients 
(N=74) 

Donor Age Mean + SD 47.12 + 13.804 

Cause of Death, n (%) 

• Anoxia 37/74 (50.00%) 

• Cerebrovascular/Stroke 24/74 (32.43%) 

• Head Trauma 12/74 (16.22%) 

• CNS Tumor 0/74 (0.00%) 

• Other (1) 1/74 (1.35%) 

Donor Inclusion Criteria (2), n (%) 

• Donor age ≥ 40 years old 50/74 (67.57%) 
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Appendix A:  OCS Liver PROTECT Trial 

Parameter OCS Patients 
(N=74) 

• Expected total cross clamp/cold 
ischemic time ≥ 6 hours 

33/74 (44.59%) 

• Donor after circulatory death (DCD) 
with age ≤ 55 years old 

17/74 (22.97%) 

• Steatotic liver greater than 0% 
macrosteatosis and less than or equal 
to 40% macrosteatosis at time of 
retrieval 

37/74 (50.00%) 

• Multiple Donor Characteristics 43/74 (58.11%) 
(1) Bacterial meningitis 
(2)Multiple donor characteristics (inclusion criteria) could be met. 

15.3.2. Recipient Demographic and Baseline Characteristics 

Recipient demographic and baseline characteristics are shown in Table 42 below and are similar to the OCS 
Liver PROTECT trial, except that PROTECT CAP has a higher percentage of primary hepatic tumor (17.6% in 
CAP) compared to PROTECT (9.2%). 

Table 42:  Recipient Demographic and Baseline Characteristics, OCS Liver PROTECT CAP 

Parameter OCS Patients 
(N=74) 

Age (years): Mean ± SD 57.01 ± 11.572 

Gender: 

• Male 56/74 (75.68%) 

• Female 18/74 (24.32%) 

BMI (kg/m2): Mean ± SD 29.18 ± 6.258 

MELD Score: Mean ± SD 27.69 ± 6.034 

Medical history, n (%) 

• History of diabetes 22/74 (29.73%) 

• History of liver cancer 30/74 (40.54%) 

Primary Diagnosis, n (%) 

• Alcoholic Cirrhosis 30/74 (40.54%) 

• Cholestatic Diseases 5/74 (6.76%) 

• Chronic Hepatitis 12/74 (16.22%) 

• Metabolic Diseases 1/74 (1.35%) 

• NAFLD/NASH 10/74 (13.51%) 
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Parameter OCS Patients 
(N=74) 

• Primary Hepatic Tumor 13/74 (17.57%) 

• Other 3/74 (4.05%) 

o Cholangiocarcinoma 2/74 (2.70%) 

o Primary Biliary Cholangitis 1/74 (1.35%) 

15.3.3. Early Allograft Dysfunction (EAD) 

EAD for all patients was adjudicated by the CEC and is shown in Table 43 below.  The rate of EAD is slightly 
higher than that observed in the PROTECT trial.  The difference in EAD between PROTECT and CAP is not 
statistically significant (p=0.2178, Fisher’s Exact test). 

Table 43:  EAD Results, OCS Liver PROTECT CAP 

OCS Subjects 
(N=74) 

EAD, n (%) 19/74 (25.68%) 

• AST level > 2000 IU/L within the first 7 postoperative days 15/74 (20.27%) 

• Bilirubin ≥ 10 mg/dl on postoperative day 7 4/74 (5.41%) 

• INR ≥ 1.6 on postoperative day 7 5/74 (6.76%) 

• Primary non-functioning graft within the first 7 days 0/74 (0.00%) 

15.3.4. Patient Survival/Graft Survival 

By the date of database closure, all 74 patients met the 30-day post-transplant follow-up.  The 30-day patient 
and graft survival were 98.7%.  Long-term follow-up of the CAP patients is ongoing.  To date, a total of five 
deaths have occurred among the 74 patients.  None of the deaths were related to the liver graft. Summary of 
the causes of deaths reported were as follows: 

• Patient 1: 73 y.o. recipient with MELD score of 28, BMI of 40 and severely compromised cardiac function 
was transplanted with a DBD donor organ. Prior to liver implantation, experienced cardiac arrest several 
times intra-operatively and experienced disseminated intravascular coagulation (DIC) and pulmonary 
embolism requiring tissue plasminogen activator (TPA) administration during the transplant procedure.  
Liver function was negatively impacted due to severe hemodynamic compromise and DIC due to cardiac 
arrest.  Patient was re-transplanted on day 9 Patient expired on day 111 from generalized sepsis. 

• Patient 2 : 47 y.o. recipient with MELD score of 40 and diagnosis with alcoholic liver cirrhosis, was 
transplanted with a DBD donor organ.  The patient expired on day 30 due to sepsis secondary to 
perforated duodenal ulcer. 

• Patient 3 : 73 y.o. recipient with MELD score of 28, was transplanted with a DBD donor organ.  Patient 
expired on day 59 due to sepsis of respiratory origin. 
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• Patient 4 : 57 y.o. recipient with MELD score of 15, transplanted with a DBD donor organ. Patient expired 
on day 75 due to respiratory failure secondary to pre-existing hepatopulmonary syndrome. 

• Patient 5 : 61 y.o. recipient with MELD score of 32, was transplanted with a DBD donor organ.  Patient 
expired on day 108 from respiratory sepsis secondary to mycobacterium lung abscess. 

All the causes of death and liver graft relatedness have been CEC reviewed and adjudicated.  

15.3.5. Summary of PROTECT CAP Results 

There has been a total of 74 subjects transplanted in the OCS Liver PROTECT CAP.  The results for the OCS Liver 
PROTECT CAP to date are similar to those observed in the OCS arm of the OCS Liver PROTECT trial. Long-term 
follow-up is ongoing on all CAP patients. 

15.4. Summary of the OCS Liver PROTECT Trial 
The OCS Liver PROTECT trial is a large, multi-center, randomized, unblinded controlled trial in the U.S. that was 
conducted to evaluate the clinical impact of OCS Liver perfusion and monitoring on post-transplant clinical 
outcomes in liver transplantation from DBD and DCD donors. 

The following results were demonstrated in the OCS Liver PROTECT trial: 

• The OCS Liver PROTECT trial met the primary endpoint and demonstrated statistical superiority in 
reduction of EAD in the PP population compared to the Control arm.  EAD is the most common severe 
complication after liver transplantation.  

• The OCS Liver PROTECT trial met the secondary effectiveness endpoint (OCS Donor Liver Assessment 
during Perfusion) and demonstrated that OCS Liver’s capabilities for monitoring of lactate level, hepatic 
artery pressure, portal vein pressure and average bile production enabled monitoring of hemodynamics 
and metabolic function which allowed for ex vivo assessment that were used in surgeon decision-making 
to turn down livers for transplant. 

• The OCS Liver PROTECT trial met its safety endpoint by demonstrating that the average number of 
LGRSAEs per patient in the OCS arm was statistically non-inferior to the Control arm. 

The following outcomes were also observed in the OCS Liver PROTECT Trial: 

• Lower ischemic biliary complications were observed compared to Control at 6 months post-transplant 
(1.3% for OCS vs 8.5% for control) and at 12-months post-transplant (2.6% for OCS vs 9.9% for control). 

• An increase in the proportion of DCD livers transplanted was observed for OCS (28/55, 51%) compared to 
the control (13/51, 25%). 

• Non-ischemic biliary complications, measured at 30 days, were higher in the OCS (8.5%) compared to the 
control (4.1%) while the rate of post-transplant bile duct leak was lower for OCS (2.6% ) compared to 
control (7.5%). 

• The OCS and the Control arms have comparable patient survival at 30 days, 6 months, and 12 months, and 
patient survival is high at those time points. 

• No difference in the length of initial post-transplant ICU and hospital stay was observed between the OCS 
and Control arms although the results were highly variable with wide confidence intervals. 
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• The rate of reported device malfunctions was low.  Importantly, all 3 donor livers in these reported cases 
of device malfunction were transplanted and analyzed successfully in the results of the OCS Liver PROTECT 
trial.  There was no increased risks or additional risks observed to donor organs or recipients as a result of 
these reported incidents. 

• Serious Adverse Events (SAEs) were those typically experienced post-liver transplant and were similar for 
the OCS and Control groups. 
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Appendix B: Symbols Glossary 

16. APPENDIX B: SYMBOLS GLOSSARY 
This glossary describes the symbols used on the packaging for the OCS™ Liver. 

Symbol Standard and 
Symbol Reference 

Standard Title Symbol Definition 

21 CFR 
801.15(c)(1)(i)F 

Labeling-Medical devices; prominence of 
required label statements. 

Prescription only 

ISO 7000-2497 Graphical symbols for use on equipment. Date of manufacture 

ISO 7000-3082 Graphical symbols for use on equipment. Manufacturer 

ISO 7000-2493 Graphical symbols for use on equipment. Catalog Number 

ISO 7000-2498 Graphical symbols for use on equipment. Serial Number 

ISO 7000-2492 Graphical symbols for use on equipment. Batch code 

ISO 7000-2501 Graphical symbols for use on equipment. Sterilized using ethylene oxide 
treatment 

ISO 7000-2502 Graphical symbols for use on equipment. Sterilized using irradiation 

ISO 7000-2606 Graphical symbols for use on equipment. Do not use if package is damaged 

ISO 7000-0434A Graphical symbols for use on equipment. Attention: Read all warnings and 
precautions in instructions for use 

ISO 7000-2607 Graphical symbols for use on equipment. Use-by date; Expiration date is 
identified to the right of this hour 
glass symbol 

ISO 7010-M002 Medical electrical equipment — Part 1: 
General requirements for basic safety 
and essential performance. 

Follow instructions for use 

ISO 7010-M002 Medical electrical equipment — Part 1: 
General requirements for basic safety 
and essential performance. 

Follow instructions for use 

ISO 7000-1641 Graphical symbols for use on equipment. Consult instructions for use 

ISO 7000-1051 Graphical symbols for use on equipment. Do not reuse 

ISO 7000-2608 Graphical symbols for use on equipment. Do not resterilize 
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Symbol Standard and 
Symbol Reference 

Standard Title Symbol Definition 

- - Proof of product compliance to North 
American safety standards, per 
Intertek 

IEC 60417-5140 Graphical symbols for use on equipment. Non-ionizing, electromagnetic 
radiation 

- - The weight of the OCS™ and 
perfusion module 

EN 50419 Marking of Electrical and Electronic 
Equipment in accordance with Article 
11(2) of Directive 2002/96/EC (WEEE). 

WEEE—Subject to waste electrical 
and electronic equipment regulations, 
i.e. not for general waste 

IEC 60529 Degrees of Protection provided by 
enclosures (IP Code). 

Level 1 ingress protection 

ISO 7000-0632 Graphical symbols for use on equipment. Temperature limit 

ISO 7000-0626 Graphical symbols for use on equipment. Keep dry 

ISO 7000-0624 Graphical symbols for use on equipment. Keep away from sunlight 

ISO 7000-2621 Graphical symbols for use on equipment. Atmospheric Pressure Limitation 

ISO 7000-2620 Graphical symbols for use on equipment. Humidity limitation 

ISO 7000-0623 Graphical symbols for use on equipment. This way up 

— — Handle with Care 

ISO 7000-0621 Graphical symbols for use on equipment. Fragile, handle with care 

Directive 93/42/EEC 765/2008/EC 768/2008/EC MDD 
93/42/EEC Articles 4,11,12,17, Annex II) 

CE marking indicates product 
conformance with the applicable 
European Union Directives 
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Symbol Standard and 
Symbol Reference 

Standard Title Symbol Definition 

ISO 15223-1: 2012 Medical devices — Symbols to be used 
with medical device labels, labelling and 
information to be supplied. 

EC REP—Authorized Representative in 
the European Community 

CFR 49 Section 
172.446 

Code of Federal Regulations, 
Transportation 

Miscellaneous hazardous materials, 
class 9 
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	SYMBOLS USEDINTHIS GUIDE ANDONTHE LVPMANDLIVERCONSOLE 
	Table
	TR
	Symbol 
	Meaning 
	Symbol 
	Meaning 

	TR
	TD
	Figure

	Indicates On (only for a part of the equipment) 
	TD
	Figure

	Indicates Off (only for a part of the equipment) 

	TR
	TD
	Figure

	Run/Standby 
	TD
	Figure

	Non-ionizing, electromagnetic radiation 

	TR
	TD
	Figure

	Directcurrent 
	Alternatingcurrent 

	TR
	TD
	Figure

	Bile cannulaconnection 
	Level1ingress protection 

	TR
	TD
	Figure

	OxygenSaturation/Hematocrit 
	TD
	Figure

	BloodandPrime SolutionPort 

	PV 
	PV 
	PortalVeincannulaconnection 
	PVF 
	PortalVeinFlow 

	HA 
	HA 
	HepaticArterycannulaconnection 
	HAF 
	HepaticArteryFlow 

	TR
	TD
	Figure

	PortalVeinflushsolutionport 
	TD
	Figure

	HepaticArteryflushsolutionport 

	TR
	TD
	Figure

	Venous sample and injection port 
	TD
	Figure

	Drainage BagConnection 

	TR
	TD
	Figure

	PortalVeininfusion line connection location #1 
	TD
	Figure

	PortalVeininfusionline connectionlocation#2 

	TR
	TD
	Figure

	PortalVeininfusionline connectionlocation#3 
	TD
	Figure

	HepaticArteryinjectionport 

	TR
	TD
	Figure

	HepaticArteryventandsampleport 
	TD
	Figure

	PortalVeinvent 

	TR
	TD
	Figure

	PortalVeinClampfineadjustment 
	TD
	Figure

	FollowInstructions For Use 

	TR
	TD
	Figure

	SDS Channellocation 


	NOTE—For detailedinformationonsystemstatus icons thatappear ontheWirelessMonitoranditsdisplay,see Section3.2.1, “Wireless Monitor.” 
	GLOSSARYOFTERMS 
	Term 
	Term 
	Term 
	Meaning 

	ABG 
	ABG 
	ArterialBloodGas 

	Annotations 
	Annotations 
	NotesorcommentsenteredthroughtheWirelessMonitorduringthesessionthatareautomaticallystamped withthetimeofentryandsavedinthesessionfile. 

	Circuit 
	Circuit 
	Referstothe perfusateloop in theLiverPerfusionModule. 

	DataCard 
	DataCard 
	A removableSDData card used to storeperfusion, infusion, andmonitoringparametersfromthecurrent session,whichcanbedownloadedandanalyzedonapersonalcomputer. 

	EraseBar 
	EraseBar 
	A verticallinedisplayedonthewaveform. Newestdataisdisplayedtotheimmediateleftoftheerasebar. 

	FlowProbes 
	FlowProbes 
	Liver Consoleprobes that youattachto theLiver PerfusionModule. Theyare usedto measure HAPandPVP. 

	Fr 
	Fr 
	French size 

	HA 
	HA 
	HepaticArtery 

	HAF 
	HAF 
	HepaticArteryFlow 

	HAP 
	HAP 
	HepaticArteryPressure. DisplayedontheWirelessMonitorinmillimetersofmercury(mmHg). 

	HCT 
	HCT 
	Hematocrit 

	HCT% 
	HCT% 
	Hematocrit,expressedasapercentagebyvolume. 

	LvPM 
	LvPM 
	LiverPerfusionModule 

	L/min 
	L/min 
	Liters perminute 

	mL/min 
	mL/min 
	Millilitersperminute 

	mmHg 
	mmHg 
	Millimetersofmercury 

	mm/sec 
	mm/sec 
	Millimeterspersecond 

	MobileBase 
	MobileBase 
	The removableMobileBasehas four wheels,with brakeson the front wheels. The MobileBasecan be installed as needed during system use. Duringtransport, raise thetwo-position handleto push the system. WiththeMobileBaseremoved,youcansetthesystemflatorcarryitwiththelifthandles. 

	OrganCareSystem 
	OrganCareSystem 
	The Organ CareSystem(OCS™)housesthe permanent infusion and circulatory pumps,the batteries,a data card, the gas delivery subsystem,the reusableflow probesand SvO2/HCTprobe, andtheremovableWireless Monitor. During preservation,it houses the single-useLiverPerfusion Module. 

	PGI2 
	PGI2 
	Epoprostenol Sodium (Flolanorequivalent) 

	PV 
	PV 
	PortalVein 

	PVF 
	PVF 
	PortalVeinFlow 

	PVP 
	PVP 
	PortalVeinPressure. Displayed onthe WirelessMonitorinmillimetersofmercury(mmHg). 

	Power-cycle 
	Power-cycle 
	To Power-cycle thesystem, use theOn/OffswitchonthesideoftheLiverConsole to turn the system OFF, wait10seconds,andthenturnitON. 

	pRBC 
	pRBC 
	A unitofpackedRedBloodCells(RBCs). 

	PrimingSolution 
	PrimingSolution 
	The perfusatethat is initiallycirculatedthroughtheLiver PerfusionModulecircuit prior to organconnection and during organ preservation. 


	Term 
	Term 
	Term 
	Meaning 

	PumpCompliance Chamber 
	PumpCompliance Chamber 
	Locatedbetweenthecirculatory pumpandtheperfusate warmer, thered-colored pump flow compliance chamber smooths out the pulsatileflow from the pump. 

	RunMode 
	RunMode 
	Power mode where the system ison,the WirelessMonitorisactive,andthepumpcanoperate. 

	SDS 
	SDS 
	SolutionDelivery Subsystem 

	Session 
	Session 
	A sessioniscreatedininternalsystemmemorywhenthesystemissettoRunMode. EverytimeRunModeis entered,youcanchoose whether tocontinue using the last session file or create a new one. In ordinary circumstances,data from allproceduresassociated with an organ should be documented in onlyone session. The systemlogs allsystemerror events,allalarmevents,trend data for each parameterat 2-minute intervals, and allsystemoperating eventsthat occur in each session. 

	Standby-cycle 
	Standby-cycle 
	To Standby-cycle thesystem, press theStandbybuttonto switchfromRunModeto StandbyModeandthen back to Run Mode. The systemwillautomatically run the SelfTest. 

	StandbyMode 
	StandbyMode 
	A powermodewherethesystemisonbuttheWirelessMonitorisoffandnoperfusionmaybeperformed. StandbyModeis themodeusedduringOCS™ storage;organs cannotbepreservedinthis mode. TheOCS™ mustbepluggedintoACpowertoavoid battery depletion when storing the OCS™ in thismode. 

	SvO2 
	SvO2 
	Mixedvenoushemoglobinoxygensaturationpercentage. 

	SvO2/HCTProbe 
	SvO2/HCTProbe 
	A LiverConsoleprobethatyouattachtotheLiverPerfusionModule. Itisusedtomeasurethevenousoxygen saturationand hematocritin the perfusateleaving the liver. 

	Temp 
	Temp 
	Temperature,displayed on the WirelessMonitor in degreesCelsius (°C). 

	TPN 
	TPN 
	Total Parenteral Nutrition solution 

	Trend 
	Trend 
	A trendcontainsthemostrecent24hoursofdata,updatedevery2minutes. Eachdatapointrepresentsthe average value calculated overthe previous two minutes. You can configuretrend data to display on the middleandbottom framesontheWirelessMonitor. 

	Waveform 
	Waveform 
	Real-timewaveforms displaycontinuouslyupdateddata. The waveforms are drawn from left to right with the mostcurrentdata. AnEraseBaroverwritestheoldestdatafirst. Ifmorethanonegraphicframe isconfigured to showreal-timewaveforms, theErase Bars are automaticallysynchronized. Use theConfigurationMenuto configure which waveformsare displayed in the middleand bottom frameson the WirelessMonitor. 

	WirelessMonitor 
	WirelessMonitor 
	A small,dockablemonitoringsystemwithanLCD screenandcontrolsforconfiguringsystemfunctionsand screendisplays, andforadjustingsystemsettingsduringpreservation. Whenremovedfromitsdocking stationontheLiver Console,theWireless Monitor operates wirelessly,poweredbyits ownbattery. 



	1. CHAPTER 1: READ THISFIRST 
	1. CHAPTER 1: READ THISFIRST 
	This chapter contains important information about the documentation for your TransMedics® OCS™ Liver and about contacting TransMedics. 
	1.1. DirectionstoUser 
	1.1. DirectionstoUser 
	This manual provides detailed instructions regarding the clinical use of the OCS™ Liver,as well as an overview of the system, how to set up the system, understanding the Wireless Monitor controls and functions, troubleshooting, cleaning,and maintaining the system. This guide is to be reviewed prior to using the system, noting the Warnings, Cautions, and Notes throughout the guide. 
	A TransMedics representative must install and activate each new system before a qualified health care professional can use it. 

	1.2. UserTrainingRequirements 
	1.2. UserTrainingRequirements 
	The OCS™ Liveris intended for use only by qualified healthcare professionals trained in the use of the OCS™ Liver. 
	Completion of the TransMedics training program is required prior to use of the OCS™ Liver. The training consists of initial hands-on training and periodic refresher training as needed. 

	1.3. Indications forUse 
	1.3. Indications forUse 
	The indications for use are as follows: 
	The TransMedics® Organ Care System (OCS™) Liver is a portable extracorporeal liver perfusion and monitoring system indicated for the preservation and monitoring of hemodynamics and metabolic function which allows for ex vivo assessment of liver allografts from donors after brain death (DBD)or liver allografts from donors after circulatory death (DCD) £ 55 years oldand with £ 30 mins of warm ischemic time, macrosteatosis £ 15% in a near-physiologic, normothermic and functioning state intended for a potential

	1.4. Contraindications 
	1.4. Contraindications 
	The OCS™ Livershould not be used for: 
	• 
	• 
	• 
	Livers with moderate or severe traumatic injury 

	• 
	• 
	Livers with active bleeding (e.g., hematomas) 

	• 
	• 
	Split livers 

	• 
	• 
	Donor Livers with accessory arterial blood supply requiring back table anastomosis 



	1.5. Precautions 
	1.5. Precautions 
	A device malfunction or user error could lead to a loss of a donor organ. Only trained users should use the OCS™ Liver. . 

	1.6. PatientCounseling 
	1.6. PatientCounseling 
	Patients should be provided with the OCS™ Liver Patient Brochure that describes the device, the benefits and risks, and provides an overall summary of the clinical experience with the OCS™ Liver. 

	1.7. Conventions 
	1.7. Conventions 
	The terms OCS™ Liver System, OCS™, and system are used interchangeably throughout this manual to refer to the OCS™ Liver. 
	Thesystem uses consistent conventions throughout the interface and accompanying documentation to make it easy for you to learn and use. 
	WARNING—A Warningalertsyou to apotentialserious outcome,adverseeventorsafetyhazard. Failuretoobserveawarning mayresultinlossoforgan,death,orseriousinjury. 
	CAUTION—A Cautionalertsyoutosituationswherespecialcareisnecessaryforthesafe andeffective use ofthe product.Failure toobserveacautionmayresult inminor or moderatepersonalinjuryor damagetotheproduct or other property, andpossiblya risk ofmoreseriousinjury. 
	NOTE—A Notebringsyourattentiontoimportantinformationthat willhelpyouoperate thesystemmoreeffectively. 

	1.8. Supplies 
	1.8. Supplies 
	The components, accessories, and supplies required when using the OCS™ Liver must be used in accordance with this user manual, associated documents, and accepted medical standards. To order additional parts and supplies, seeChapter 14. 
	CAUTION—OnlyaccessoriesandsuppliesfromorrecommendedbyTransMedics,Inc.aretobeusedwiththeOCS™ Liver. Useof accessoriesand suppliesotherthan thosesupplied by orrecommended by TransMedicsmay causesystemmalfunction and invalidate the TransMedics warranty. 

	1.9. ContactingTransMedics 
	1.9. ContactingTransMedics 
	1—For Customer Clinical Support: 
	Please contact TransMedics prior to departure to Donor Site on one of the following numbers: 
	US/AUS/Canada: +1-978-222-3733 
	EUR: +31(0) 20-7084561 
	2—For Customer Service: 
	Please contact TransMedics for assistance at +1-978-552-0999. 
	You can also contact one of the following offices for referral to a customer service representative, or visit the TransMedics website: . 
	www.transmedics.com
	www.transmedics.com


	Corporate and North American Headquarters 
	TransMedics, Inc. 200 Minuteman Road, Suite 302 Andover, MA 01810, USA Tel: +1-978-552-0999 Fax: +1-978-552-0978 
	Authorized EU Representative 
	Emergo Europe B.V. Prinsessegracht 20 2514 AP The Hague The Netherlands Tel: +31 70 345 8570 


	2. CHAPTER 2: SAFETY INFORMATION 
	2. CHAPTER 2: SAFETY INFORMATION 
	This chapter provides information about safety issues that may arise. Read this section before you use the OCS™ Liver or any of its components. Be sure to read all applicable usage, patient safety, operator safety, and electrical safety guidelines in this manual. 
	2.1. GeneralWarnings 
	2.1. GeneralWarnings 
	WARNINGS— 
	Failuretoabidebytheprecautions detailedinthis documentmay causethesystemand itsuseto beoutofcompliancewith regulations andplaces personnelandanypeoplenear thesystemat riskofinjuryor death. Nomodificationofthisequipmentisallowed. Nottobeusedforchildren orpregnant or nursing womenrecipients. 
	CAUTIONS— 
	Alwayschecktheexpirationdateoneachpackage, includingtheLiverPerfusionSetandthe OCSLiverBileSaltsSet. If the date has expired,donotuse the item. 
	Alwaysfollowyourinstitutionalprotocolsfor handling and disposalofblood-contaminated materials. 
	Alldonorsmustbeproperlyscreenedforinfectiousdiseasesaspartofthestandardofcareforlivertransplants.User exposureto donorblood fromleakageat connection sitesduring theblood collection process may occur. Follow Universal Precautions. 

	2.2. Electrical Safety 
	2.2. Electrical Safety 
	This section provides warnings and cautions related to electrical safety. 
	WARNINGS— 
	Neveruseaconverteradaptertoplugthe3-pronged AC plug into a 2-pronged ungrounded walloutlet.Doing somay resultin electricshock tothe operatoranddamage tothe equipment. 
	To avoid risk ofelectric shock,thisequipmentmustonly be connected to a mainssupply with protectiveearth. 
	Donotremove anysystemcoversexceptthose necessarytoaccessthe systemforuse,asdescribedelsewhere inthismanual.Any othercoversareto beremoved by qualified TransMedicsservicepersonnelonly.OnlyaqualifiedTransMedicsService representative may service the system or any of its accessories. Any attempt by the user to disassemble the OCS™ or any of its accessoriescould exposethe userto electrical or physical hazardsthat could causeseriousinjury orshock and willvoid the warranty. Accidentally contacting the electrical c
	Donotimmerse anOCS™batteryinwater,anddonotallowliquidstoenterthe slotorthe electricalcontactsattheback ofthe battery during cleaning.Lithiummay reactviolently when mixed with water,leading to possiblebattery leakage,smoke,and fire. 
	Donotdispose ofOCS™batterypacksinanincineratororotherfire.The cellsmayexplode.Checkwithlocal codes for special disposalinstructions. If a fire occurs, use institutional procedures for putting out a lithium fire. Do NOT use water. 
	Before cleaning orservicing the system,disconnectallexternalpowersources. 
	If it is necessary to disconnecttheunit fromtheACpower, youmust unplugtheunit fromtheACpower receptacle.Neither the button northesystemOn/Offswitch willcompletely disconnectpower. 
	Figure
	To avoid electricalshock,useonly thepowercordssupplied by TransMedicsfortheOCS™, andconnect onlytoproperlygrounded walloutlets.Donotuse additionalcablesorextensioncordswiththe TransMedicssystem. If you have any doubt about the integrity hazards,allowthesystemto function on OCS™battery poweronly, untilappropriateexternalpowerisavailableor any problems have been resolved. 
	orsuitability oftheexternalpowerorofthecable,plug,or connector,do notconnectthepowercord.To avoid potentialelectrical 

	CAUTIONS— 
	Usethesystemonlyatthetemperatures,relativehumidities, andaltitudes specifiedinChapter13, “SystemSpecifications” of this manual. Carefully wrap the OCS™ powercord around the powercord wrap tabs whenthedeviceis not pluggedintoACpower. 
	Connectthe systemAC powercord only to a properly grounded 100V to 240V,50/60 HzHospitalGrade AC outlet. To fully de-powerthesystem,theusermustunplug thesystemfromtheAC powerreceptacleand eitherfully deplete the OCS™ batteries,orremovethemcompletely fromthesystem. 
	Lithiumbatteries must bepackagedfor shipment byqualifiedpersonnelandshippedaccordingtoapplicabletransportationlaws in theoriginalpackagingor replacements supplied by TransMedics. 

	2.3. MechanicalandSystem Safety 
	2.3. MechanicalandSystem Safety 
	This section provides warnings and cautions related to mechanical and system safety. 
	WARNINGS— 
	Donotuse the systemandaccessoriesinthe presence ofexplosive anesthetics. 
	Cleaning and disinfection mustbeperformed in a well-ventilated area to preventinhalation oftoxic fumes. 
	Failuretousepersonalprotectiveequipmentwhilecleaninganddisinfectingmayresultinexposuretobloodbornepathogens or otherpotentially infectivematerials. 
	Donottolookintothe high-pressureexhaustsourceswhileconnecting thegascylinderto theregulator. In the event of an internal event,high-pressuregasmay exhaustfromhigh-pressurereliefvalveand/oratmospheric ventand can resultin an eyeinjury(Figure 1). 
	failureof thepressureregulator, apressurerelief valvewillautomaticallyactivatetomaintainregulatedsystempressure.In this 

	Figure 1: Left: CPI Regulator (notesmoothbody); Right: PI Regulator (notethreadedbody) 
	Figure
	CAUTIONS— 
	Inspect TransMedics shipments to ensure all items are included and that there has been no shipping damage. 
	Before andafter eachuse,inspect the system for any physical damage that might require service or replacement of an individual componentin timefor the next use. 
	Before use,aseptically openandinspecteachcomponent,checking forany cracks,leaks,orotherdamage thatmightimpact use.Do not usecomponentsthatindicatedamage. 
	Keepthe LiverConsole surfacesand cablesclean,cleaning allsurfacesand cablesbefore and after each use.Dispose ofthe LvPM, thencleananddisinfect anybodilyfluidor blood-contaminated areasof non-sterileparts ofthesystemaccordingtotheinstructions in Chapter11.Donotremove the SDSfromthe OCS™exceptasrequiredforcleaning.Donotuse anycleaning ordisinfection agents otherthan thoseprescribed in thismanual. Doingsomayleadtocomponentdamage,orinterference withpropersystemoperation. 
	Donotattempttosterilize the OCS™oranyofitsnon-sterilecomponents.Doingsomaydamagethesystem.TheLvPMand its sterileaccessories areintendedfor singleuseonly.Donot attempt to re-sterilizeanyofthesesingleusecomponents. 
	Duringtransport,positionthe OCS™ sothat it never sits at anangleofgreater than15degrees fromvertical.OperatingtheOCS™ at anglesgreaterthan 15 degreesmay disruptfluid pathsin theLvPMandleadtosystemmalfunction. 
	If a regulator failure occurs, monitorarterialbloodgasandgascylinderpressurecloselyasthecylinderwillexpiremorequicklythan undernormal conditions. If any unexpected changes in arterial blood gas occur, turn gas flow rate to 0 mL/min, closethevalveon thegas cylinder anddiscontinueits use. 
	Carefully route systempowercordsto reduce the possibility oftripping ordisrupting operation during systemuseortransport. 
	Alwaysusetwopeopletoliftorcarrythesystem,whichmayweighupto45kg(100lb)withouttheorgan, fluids, ortheMobile Base. WhenmovingthesystemwithoutinstallingtheMobileBase,usetwopeople,oneholdingtheright lift handleandoneholding theleft lift handle. 
	Donotuse the pushhandle toliftthe system.The handle isnotdesignedtosupportthe systemweight.Systemdamage orpersonal injury may result if the push handle is used improperly. 
	Useonly theblack push handleto push thesystem,asusing othersurfacescould resultin instability. 
	PN 100005719,REV1 Page 14 
	WheelbrakesareonlymeanttostopforwardmovementoftheOCS™butthedevicecanmovebackwardwithbrakesengaged. Before transporting the OCS™inavehicle, strap it securely in place. Duringtransport,donotsubjectthe OCS™tovibrationlevelshigherthanthose towhichapatientcanbe safelyexposed.Excessive 
	vibration may disruptfluid pathsin the LvPMandleadtosystemmalfunction. Duringtransport,avoid sudden stops,turns,and reversalsin direction thatmightsubjecttheOCS™to high lateral acceleration. Use only accessoriesandsuppliesfromorrecommendedby TransMedics.Use ofaccessoriesandsuppliesotherthanthose supplied 
	by orrecommendedbyTransMedicsmaycauseorgandamageandwillinvalidatetheTransMedicswarranty.(Thismanualdetails approved accessoriesand suppliesasrelevantto systemoperation.) 

	2.4. PatientandOrganSafety 
	2.4. PatientandOrganSafety 
	This section provides warnings and cautions related to patient and organ safety. 
	WARNINGS— 
	any way directly to a patient. 
	TheOCS™Liver Bile SaltsSetis intendedfor useonlywiththeOCS™Liverforlivertransplantation.It shouldnot be administered in 

	OnlyOCS™ LiverBileSaltsshouldbeusedwiththeOCSLiver. 
	OnlyTransMedics-approved perfusion formulations havebeen tested on theOCS™ Liver.Theperfusionformulationapprovedfor usewith theOCSLiverisexplained in Section 4.3ofthisUserGuide. Otherperfusionformulationshavenotbeentested,and TransMedics cannotassuretheircompatibility.Ifnon-testedsolutions areusedwiththeOCS™ Liver, thephysicianmust ensuretheir compatibilityaspartofthe overallfluid mix.Potentialhazardsincludeinteractions,inaccuratedelivery rates,inaccuratepressure alarms,and nuisance alarms. 
	TheOCS™Liver is intendedfor preservationofanexplantedliver.It is notintended fordirect contactwithany patient. 
	TheOCS™Liver is intendedfor preservationofanexplantedliver.It is notintended fordirect contactwithany patient. 

	Alwaysfollowyourinstitutionalproceduresforuseofasepticprocedures,forworkinginsideasurgicalfield,andforhandling and disposing ofblood-contaminated materials.Failureto do so can lead to biocontamination oftheorgan,theoperating room environmentandpersonnel. Useaseptictechniquewhen: 
	• 
	• 
	• 
	Touching the organ 

	• 
	• 
	Openingtheorganchamber 

	• 
	• 
	Openingthesteriledrape 

	• 
	• 
	AccessingthedockedWirelessMonitor’scontrolsthroughtheclearfilmoftheTransMedicssteriledrape 

	• 
	• 
	Preparingandconnectingsolutionsforuse inthe circuit 

	• 
	• 
	AddingpRBCstothereservoir 

	• 
	• 
	Makinginjectionsintothecircuit 

	• 
	• 
	Samplingfluids fromthecircuit. 


	any ofthesterileaccessories.Reuseorresterilization may compromisethestructuralintegrity ofthesterilecomponents,thus creating a potentialriskto patientsafety. 
	AllpartsoftheLvPManditssterileaccessoriesareintendedforsingle-useonly.Do notattempttoresterilizeor reusetheLvPMor 


	2.5. Shipping,Handling, and StorageRequirements 
	2.5. Shipping,Handling, and StorageRequirements 
	Figure 2: Shipping,Handling,andStorage RequirementsSymbols 
	Figure
	Unless otherwise noted the OCS™ and its accessories have the following shipping, handling, and storage requirements: 
	1. 
	1. 
	1. 
	10% to 95% Humidity Limitation 

	2. 
	2. 
	50 to 106 kPa Atmospheric Pressure Limitation 

	3. 
	3. 
	-20 to 50°C Ambient Temperature 

	4. 
	4. 
	Package must only be oriented the indicated side up 

	5. 
	5. 
	Keep away from sunlight 

	6. 
	6. 
	Fragile, handle with care 

	7. 
	7. 
	Handle with care 

	8. 
	8. 
	Keep away from rain. 




	3. CHAPTER 3: SYSTEMOVERVIEW 
	3. CHAPTER 3: SYSTEMOVERVIEW 
	This chapter provides an overview of the OCS™ Liver. 
	3.1. OCS™ Liver Components 
	3.1. OCS™ Liver Components 
	The OCS™ Liverconsists of the following major components: 
	1. 
	1. 
	1. 
	OCS™ Liver Console: This is a compact electromechanical device that contains an integrated pulsatile 2/HCT probes. In addition, it has an integrated Wireless Monitor that allows the operator to control and display critical perfusion parameters. 
	perfusion pump, batteries, perfusate warmer, and pressure, flow and SvO


	2. 
	2. 
	OCS™ Liver Perfusion Set: The Liver Perfusion Set includes the Liver Perfusion Module (LvPM) andLvPS Accessories. The LvPM is a sterile, single use perfusion module that has embedded sensors, perfusion and circuits, and perfusate sampling ports. The LvPS Accessories are sterile, disposable accessories necessary to instrument the liver and manage the perfusate. 

	3. 
	3. 
	OCS™ Liver Bile Salts Set: The OCS Liver Bile Salts are composed of SodiumTaurocholate, which is infused to the circulating perfusate to replenish bile salt levels during perfusion on the OCS Liver. 


	CAUTION—Thecomponents,accessories,and suppliesrequired when using theOCS™mustbeused in accordancewith thisuser manual,associateddocuments,andacceptedmedicalstandards.Onlyaccessoriesandsuppliesfrom orrecommendedby TransMedicsareto beused with theOCS™.Useof accessoriesand suppliesotherthanthosesuppliedbyor recommendedby TransMedicsmay causesystemmalfunction and invalidatetheTransMedicswarranty. 
	3.1.1. Items Included with the Liver Console 
	3.1.1. Items Included with the Liver Console 
	Each Liver Console is shipped with the following components: 
	• 
	• 
	• 
	OCS™ Mobile Base 

	• 
	• 
	OCS™ Wireless Monitor 

	• 
	• 
	OCS™ Data Cards 

	• 
	• 
	OCS™ Flow Probes (HA, PV) 

	• 
	• 
	2/HCT Probe 
	OCS™ SvO


	• 
	• 
	OCS™ Gas Cylinders 

	• 
	• 
	Rechargeable OCS™ batteries (3) 

	• 
	• 
	Power Cords (country-specific). 



	3.1.2. Items Included with theLiverPerfusion Set 
	3.1.2. Items Included with theLiverPerfusion Set 
	Each Liver Perfusion Set is sterilized by ethylene oxide and shipped with the necessary sterile components required during a liver preservation session. Each Liver Perfusion Set includes the following components: 
	• 
	• 
	• 
	OCS™ LvPM 

	• 
	• 
	OCS™ Liver Perfusion Initiation Set 

	• 
	• 
	OCS™ Liver Instrumentation Tool Set 

	• 
	• 
	OCS™ Liver Solution Infusion Set 

	• 
	• 
	OCS™ Liver Perfusion Termination Set. 



	3.1.3. Additional Items Needed 
	3.1.3. Additional Items Needed 
	In addition to the materials supplied by TransMedics, some additional standard hospital equipmentmay be needed. The following lists items that should be available. However, this list is not all-inclusive; other items may be necessary: 
	• 
	• 
	• 
	IV poles for transferring blood and priming solution 

	• 
	• 
	Additional sterile drapes if required 

	• 
	• 
	Specificadditives for the perfusate 

	• 
	• 
	Syringes, needles, and other miscellaneous equipment. 


	3.2. Liver ConsoleComponents 
	Figure3below shows the Liver Console and identifies the components with the top cover on and the front panel in the up position. For detailed instructions on setting up and using the LiverConsole, see the chapters that follow throughout this manual. 
	Figure 3: Liver Console(withCovers) 
	Figure
	Figure4below shows the Liver Console with the covers removed. 
	Figure 4: LiverConsole (withCoversRemoved) 
	Figure
	3.2.1. Wireless Monitor 
	The Wireless Monitor tracks the vital functions of an organ perfused with the OCS™ and displays organ-and system-functional parameters. The Wireless Monitor can be used while it is docked on the Liver Console, or it can be removed (undocked) and usedremotely, such as when transporting the organ. 
	The Wireless Monitor’s screen displays various system and organ parameters as well as messages to visually and audibly indicate out-of-range alarms and system fault conditions. 
	NOTE—OnlyWirelessMonitorsfortheOCS™ LivercanbeusedwiththeOCS™ Liver. 
	3.2.1.1. Wireless Monitor Features 
	The Wireless Monitor’s screen (Figure5) displays various system and organ parameters as well as messages to visually and audibly indicate out-of-range alarms and system fault conditions. 
	Figure 5: Wireless MonitorComponents 
	Figure
	Table1below lists and describes the Wireless Monitor components. 
	Table1: WirelessMonitorComponents 
	WirelessMonitor Component 
	WirelessMonitor Component 
	WirelessMonitor Component 
	Description 
	Formore information,see: 

	AlarmBanner 
	AlarmBanner 
	The AlarmBannerdisplays at the top of the WirelessMonitor screento let youquicklydeterminewhenphysiologicalparameters areextended above or below theirlimits,when gas or battery capacityisrunning low,and when there isan issue with the system. 
	Section3.2.1.3.1, "Alarm Banner" 

	OrganParameter Frames 
	OrganParameter Frames 
	Parameter values are displayed onthe leftofthe screen inreal time. Eachorgan parameterframeincludesthe name,unitsof measurement,thevalue,andwhetherthealarm isdisabled. 
	Section3.2.1.3.2, "Organ Parameter Frames” 

	Status Icons 
	Status Icons 
	The status icons that appear along the bottom row of the Wireless Monitorscreenhelpyouquicklydetermineinformationaboutthe systemandpreservationsession. 
	Section3.2.1.3.4, "System Status Icons ontheWireless Monitor" 

	Speaker 
	Speaker 
	The speakersounds audiblealertswhen parametersgo out-ofrange,whensystemfaults are detected,or whenyoupress akey that is currently unavailable. 
	-


	PerfusionClock 
	PerfusionClock 
	The icon is displayed in the upper right corner of the Wireless Monitor,alongwiththeelapsedperfusiontime. 
	Section10.11, "Startingand Resetting the Perfusion Clock" 

	GraphicalFrames (WaveformsandTrends) 
	GraphicalFrames (WaveformsandTrends) 
	The graphical framesarea in the centerof the screen can be configured to show waveformsand trend data. 
	Section10.9, "Managing Real-TimeWaveforms" 


	WirelessMonitor Component 
	WirelessMonitor Component 
	WirelessMonitor Component 
	Description 
	Formore information,see: 

	WirelessMonitorPower and Battery Indicators 
	WirelessMonitorPower and Battery Indicators 
	At thebottomrightoftheWirelessMonitor,twoLED lightsprovide information aboutWirelessMonitorpowerstatus. 
	Section9.2.1, "Checking WirelessMonitorPower" 

	WirelessMonitor Controls 
	WirelessMonitor Controls 
	Usetherotaryknobandpushbuttoncontrolsto setthe systemto RunorStandby Mode, tosilence alarms,todisplay andnavigate theActionandConfigurationmenus, to controlthepumpandto display menus for configuring the systemand performing tasks. 
	Section3.2.1.2, "Wireless MonitorControls" 


	3.2.1.2. Wireless Monitor Controls 
	Use the rotary knob and push buttons (Figure6) on the Wireless Monitor to control the OCS™. Except for the Run/Standby button, these controls are functional when the Wireless Monitor is both docked and undocked. Table2below lists and describes the controls. 
	Figure6: WirelessMonitorControls 
	Figure
	Table2: WirelessMonitorControls 
	Control 
	Control 
	Control 
	Name 
	Description 

	TR
	TD
	Figure

	Run/Standby Button 
	Pressthisbuttontotransitionbetween RunMode andStandbyMode. Note: Thisbutton can onlybe used when the WirelessMonitor isdocked on the LiverConsole. Ifthe Wireless Monitorisnotdocked,pressingthisbuttonhasnoeffect. 

	TR
	TD
	Figure

	Action 
	Pressthisbuttontodisplaythe Actionmenuinthe lower partofthe WirelessMonitorto performtasks such as displaying systemstatus,copying session files,changing waveform scaling,andso on. For alist ofActionmenufunctions, seeTable20, “ActionMenu Functions.” 

	TR
	TD
	Figure

	Configuration 
	Pressthisbuttontodisplayandclose the ConfigurationMenu. 

	TR
	TD
	Figure

	AlarmSilence 
	Pressthisbuttontosilence alarms. Pressandholdthisbutton to enableand disablethe AudioOfffunction. 

	TR
	TD
	Figure

	PumpStart/Stop/ Adjust 
	Pressthisbuttontoenable anddisable the pumpadjustfunction. 

	TR
	TD
	Figure

	Rotary knob 
	Turn thisknob to highlight selections and pressthe knob to select highlighted items. Use this knobto adjust pumpflow. 


	3.2.1.3. Wireless Monitor Display Overview 
	This section provides general information about the components on the Wireless Monitor display. 
	CAUTION—Theusershould remain in closeproximity to theOCS™whilein usesuch thatthey can read theWirelessMonitor display atalltimes,or undock theWirelessMonitorsuchthattheycanviewitatalltimes. 
	3.2.1.3.1. Alarm Banner 
	The system produces both visual and audible indicators of various alarm conditions to alert you when there is an important physiological or system condition that requires attention. The Alarm Banner (Figure7) is displayed at the top of the Wireless Monitor screen. The background color on the left side of the Alarm Banner is that of the highest priority alarm in the banner. 
	The Alarm Banner displays the following types of alarms: 
	• 
	• 
	• 
	Physiological alarm: Indicates that a measured physiological parameter is extended above or below its alarm limits 

	• 
	• 
	Capacity alarm: Indicates a low battery capacity, a low gas cylinder capacity, or a low solution volume 


	• System Fault alarm: Indicates an equipment failure. For more information, see Section 10.8, “Managing Alarms.” 
	Figure 7: AlarmBanner 
	Figure
	3.2.1.3.2. Organ Parameter Frames 
	Organ parameter values are displayed in the frames on the Wireless Monitor. Organ parameter values include: 
	• 
	• 
	• 
	HAF: Hepatic Artery Flow in liters/minute 

	• 
	• 
	PVF: Portal VeinFlow in liters/minute 

	• 
	• 
	PF: Pump Flow (the sum of HAF and PVF) 

	• 
	• 
	2: the mixed venous hemoglobin saturation percentage 
	SvO


	• 
	• 
	HCT: the Hematocrit percentage 

	• 
	• 
	TEMP: Perfusate temperature (°C) 

	• 
	• 
	HAP: Mean Hepatic Artery Pressure, in millimeters of mercury (mmHg) 

	• 
	• 
	PVP: Mean Portal Vein Pressure, in millimeters of mercury (mmHg). 


	Figure8below shows the components that are displayed in the organ parameter frame. 
	Figure8: OrganParameterFrameComponents 
	Figure
	The value of each organ parameter is also displayed with an arrow (to the left of the value) to indicate its location relative to the upper and lower alarm limits, or relative to the total parameter range if there is no upper or lower limit. 
	The system displays the following symbols to indicate when values are above the range, below the range, and when data are not available: 
	• – – – (three dashes) indicate the current value is below the minimum of the measurable range (under-range) 
	• + + + (three plus signs) indicate the value is above the maximum value of the measurable range (over-range) 
	• – ? – (dash-question mark-dash) indicates the data are not available. 
	For instructions on setting organ parameter values, see Section 10.5, “Configuring Session Settings.” 
	3.2.1.3.3. Graphical Frames 
	The main center section of the Wireless Monitor (Figure9) displays up to three graphical frames to help you quickly determine parameter information and to view trend data. 
	Figure9: GraphicalFrames 
	Figure
	You can configure the middle and bottom graphical frames to display either real-time pressure waveforms or trend data. Each time you change modes during the session, the graphical frames that you configure for that mode are automatically displayed on the Wireless Monitor. For detailed instructions, see Section 10.5, “Configuring Session Settings.” 
	3.2.1.3.4. System Status Icons on the Wireless Monitor 
	The status icons that appear on the Wireless Monitor help you quickly determine information about the system and preservation session. Table3below describes the system status icons that appear on the Wireless Monitor. 
	Table3: SystemStatusIcons 
	Icons 
	Icons 
	Icons 
	Description 

	PumpStatus 
	PumpStatus 

	TR
	TD
	Figure

	PumpOn 

	TR
	TD
	Figure

	PumpOff 

	TR
	TD
	Figure

	PumpFaultAlarm 

	GasCylinderStatus 
	GasCylinderStatus 

	TR
	TD
	Figure

	GasOn:Bottleiconshowsrelativeamountofgas remaininginhours andminutes (hh:mm)andthe current flow ratein milliliters/minute. 

	TR
	TD
	Figure

	GasOff 

	TR
	TD
	Figure

	GasCapacityAlarm:Activateswith60minutesofestimatedremaininggasconsumptiontimeanddisplays estimated gasremaining time asgasdepletes. 

	TR
	TD
	Figure

	GasFaultAlarm 

	SDS Icons 
	SDS Icons 

	TR
	TD
	Figure

	No cassetteisinserted. 

	TR
	TD
	Figure

	Cassette isinserted and that the channel isin Manual Mode. 

	TR
	TD
	Figure

	Cassette isinserted but the channel isnot infusing. 

	TR
	TD
	Figure

	Channel requires attention. Background color identifies priority. 

	BatteryStatus 
	BatteryStatus 


	Icons 
	Icons 
	Icons 
	Description 

	TR
	TD
	Figure

	Battery Active, indicates WirelessMonitor(single battery)orOCS™ (three batteries)anddisplays the time remainingfor each battery. 

	TR
	TD
	Figure

	Battery Removed 

	TR
	TD
	Figure

	Battery Capacity Alarm:Activates with30 minutes ofestimated remaining battery life and displays estimated remaining time asthe battery depletes. 

	TR
	TD
	Figure

	Battery FaultAlarm 

	Data Card Status 
	Data Card Status 

	TR
	TD
	Figure

	Datacardinserted 

	TR
	TD
	Figure

	Datacardtransfer inprogress 

	TR
	TD
	Figure

	No datacardinserted 

	TR
	TD
	Figure

	Datacardfault 

	WirelessCommunication 
	WirelessCommunication 

	TR
	TD
	Figure

	WirelesscommunicationbetweenthedockedorundockedWirelessMonitorandOCS™ isfunctioning properly. 

	TR
	TD
	Figure

	WirelessFault 

	GenericSystemFault 
	GenericSystemFault 

	TR
	TD
	Figure

	Genericsystemfault. ThisiconappearsonthelowerrightcorneroftheWirelessMonitordisplay. Referto theAlarm Banner at thetopofthedisplayfor further informationabout theissueandinstructions. 


	3.2.2. Solution Delivery Subsystem(SDS) 
	The SDS is used to administer solution to the LvPMthroughout organ preservation. This subsystem is comprised of the non-disposable SDS Console and one or more disposable line sets (i.e., SDS Line Sets). The SDS Console is incorporated into the Liver Console. The disposable SDS Line Sets are included in the Liver Solution Infusion Set. 
	WARNING—TheSDS isintended only for usewith theOCS™Liver. Do not remove the SDS from theLiver Consoleor open the chassisexceptasrequired for thecleaning and maintenancefunctionsdescribed in theseinstructions. 
	3.2.2.1. SDS Console Components 
	Figure10 below shows the SDS Console, and Table 4below describes the major components defined in that figure. 
	Figure
	Figure 10: SDSConsole 
	Figure 10: SDSConsole 


	Table 4: SDS Console ComponentDescriptions 
	# 
	# 
	# 
	Component 
	Description 

	1 
	1 
	SolutionDelivery Channels(A,B, C) 
	The SDS isequipped with 3separatedelivery channels. Each channelislabeled (A, B, C) onthetopof theSDSConsole 

	2 
	2 
	Pressure Sensor 
	The pressuresensor detectsocclusions and servesas amountingpointforthe SDS Cassette. 

	3 
	3 
	Drive Pin 
	The drive pin couplesthe SDS Consoleto the SDS Cassette. During operation the drive pin movesup and down to inject solution. 

	4 
	4 
	MountingBar 
	Thisbar isused to securethe SDS Cassetteto the SDS Console. 


	3.2.2.2. SDS Line Set Components 
	Figure11 below shows the SDS Line Set, and Table 5below describes the major components defined in that figure. The SDS Line Set is a sterilized, single-use disposable for use only with the SDS Console. The SDS Line Set is included in the Liver Solution Infusion Set. 
	Figure
	Figure 11: SDSLine Set 
	Figure 11: SDSLine Set 


	Table 5: SDS Line SetComponentDescriptions 
	# 
	# 
	# 
	Component 
	Description 

	1 
	1 
	AttachmentFingers 
	The attachment fingersareused to insertand remove the SDS Cassette fromtheSDSconsole. 

	2 
	2 
	Bag Spike 
	UsedtospikeanIVbagor vial. 

	3 
	3 
	Roller Clamp 
	Usedtorestricttheflow intotheLvPM 

	4 
	4 
	Filter 
	A combinationparticulateandairfilter. 

	5 
	5 
	OutputLuerConnection 
	The output connection that interfacesto the LvPM. 

	6 
	6 
	MountingTab 
	The Mounting Tab isinserted underthe Mounting Bar on the SDS Console to securely hold the SDScassette in place 

	7 
	7 
	ShippingLock 
	MaintainstheCassetteinitsfactoryposition,readytointerface with the SDS Consoledrivepin. 

	8 
	8 
	SDS Cassette 
	Contains a syringe and valves 


	3.2.3. Probes 
	The Liver Console contains 3probes: Hepatic Artery (HA) Flow Probe, Portal Vein (PV)Flow Probe, and 2/HCT Probe(Figure12). 
	SvO

	The probes are reusable and do not require sterilization since they touch only the exterior of the tubing and never contact the perfusate flowing through the circuit. Each probe is sized and color labeled to match the tubing to which it connects. When not in use on a LvPM, probes are cleaned and stored inside the Liver Console. 
	HA FlowProbe PV FlowProbe SvO2/HCT Probe 
	Figure 12: Liver ConsoleProbes 
	Figure 12: Liver ConsoleProbes 


	3.2.4. Gas Cylinder 
	The Liver Gas cylinder (Figure13) holds approximately 400 L at 3000 psi (21000 kPa), which is enough gas to last approximately 14hours under ordinary operating conditions. For more details, refer to Section 9.5.1, “Estimating the Remaining Gas Supply.” The gas cylinder compartment is located on the right side of the Liver Console behind a clear plastic access door, directly above the Mobile Base’s front wheels when the Mobile Base is installed. 
	Figure
	Figure 13: LiverGasCylinder 
	Figure 13: LiverGasCylinder 


	For safety information on handling gas cylinders, see Section 2.3, “Handling Pressurized Gas Cylinders.” 
	For more information on installing and removing gas cylinders, see Section 9.5,“Using the Gas Cylinders.” For details on oxygen monitoring and system response to low gas supply, see Section 3.2.1.3.4,“System Status Icons on the WirelessMonitor.” 
	3.2.5. System and Wireless Monitor Batteries 
	One lithium-ion battery is incorporated into the Wireless Monitor and three lithium-ion batteries are installed in the LiverConsole. At the end of service life, the battery in the Wireless Monitor is NOT user-replaceable, but you can replace the OCS™ batteries as needed. When transporting the system, be sure to have sufficient quantities of charged batteries to allow for the t ime you expect the system to be dependent on battery power. 
	The Wireless Monitor’s lithium-ion battery supplies power to the Wireless Monitor when it is undocked from the LiverConsole. If the Wireless Monitor battery fully discharges, the monitoring functions are disabled. However, system information is retained and the session continues at existing conditions. If the Wireless Monitor battery is fully discharged, you can dock the Wireless Monitor on the LiverConsole to restore its operation. 
	Figure
	Figure 14: OCS™ Batteries 
	Figure 14: OCS™ Batteries 


	The OCS™ batteries (Figure14) are installed in the battery compartment on the right side of the LiverConsole, next to the gas cylinder compartment, as shown in Figure4. When the OCS™ is connected to AC power, the batteries automatically charge. 
	Under normal operating conditions, each OCS™ battery has sufficient charge to last a little more than one hour, for a minimum of four hours of total power without replacing or recharging the batteries. A fully charged undocked Wireless Monitor battery lasts at least six hours. When the system is connected to AC power and the Wireless Monitor is docked on the system, the Wireless Monitor’s battery and the OCS™ batteries are automatically recharged as needed. 
	NOTES— 
	WhentheOCS™isinStandbymodeandnotconnectedtoACpower,thebatterieswilldeplete.TransMedicsrecommends connectingtheOCS™to ACpower whenever possible. 
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	WhentheOCS™isconnectedtoACpowerandnotoperational,itcantakeupto12hourstofullyrechargeallthreedischarged OCS™ batteriesandtheWirelessMonitor’sbattery. 
	CAUTION—Environmental conditionsimpacttheamountofpoweractually usedby thesystem.Systemoperation atcolder temperatures willcausehigher power usageandfaster batterydepletion.Whenthesystemis inoperation, youcanextendthe battery lifeby placing theOCS™top coverovertheperfusion modulewheneverpractical. 
	For details on low battery power indicators, see Section 10.8, “Managing Alarms.” 
	3.3. Liver Perfusion SetComponents 
	Each Liver Perfusion Set includes the following components: 
	• 
	• 
	• 
	OCS™ LvPM 

	• 
	• 
	OCS™ Liver Perfusion Initiation Set 

	• 
	• 
	OCS™ Liver Instrumentation Tool Set 

	• 
	• 
	OCS™ Liver Solution Infusion Set 

	• 
	• 
	OCS™ Liver Perfusion Termination Set. 


	3.3.1. Liver Perfusion Module(LvPM) 
	The LvPMprovides the sterile perfusate circuit and a protected environment for the liver within the OCS™. It is designed as a single-use module that mounts into the Liver Console. 
	The LvPMincludes: 
	• 
	• 
	• 
	Clamshell-type, liver-specific polycarbonate chamber 

	• 
	• 
	Perfusate sampling ports 

	• 
	• 
	Integrated circulatory (pulsatile) pump head interface 

	• 
	• 
	Integrated perfusate warmer 

	• 
	• 
	Integrated perfusate oxygenator (i.e., gas exchanger) 

	• 
	• 
	Integrated sensors (pressure and temperature) and circuitry to communicate with the Liver Console. 


	The three figures below show the front and back view of the LvPMand its components, as well as the area where it is mounted onto the Liver Console. 
	Figure
	Figure 15: LvPM -FrontView 
	Figure 15: LvPM -FrontView 


	Figure
	Figure 16: LvPM -BackView 
	Figure 16: LvPM -BackView 


	Figure 17: Liver Console withLvPMAreaDetail 
	Figure
	3.3.2. Liver Perfusion Initiation Set 
	The Liver Perfusion Initiation Set (Figure18) is used at the beginning of the perfusion procedure to introduce the user-providedmultiple-electrolytes solution (PlasmaLyte®or equivalent), Albumin, and pRBCs to the reservoir and to flush the liver prior to preservation. Table 6below lists and describes the components shown in this figure. 
	Figure
	Figure 18: LiverPerfusionInitiationSet 
	Figure 18: LiverPerfusionInitiationSet 


	Table 6: LiverPerfusionInitiationSetComponents 
	# 
	# 
	# 
	Item 
	Description 

	a. 
	a. 
	QuickPrimeLine 
	For introducingprimingfluidtothereservoir; one end has a quick connect to thePrimelineoftheLvPMand the otherhas a spike to connect to a solution bag. 

	b. 
	b. 
	AlbuminPrimeline 
	For introducingtheAlbumintothereservoir; one end has a quick connect to thePrimelineoftheLvPMand the otherhas a vented spike to connect to theAlbuminbottle. 

	c. 
	c. 
	HA InitialFlushLine 
	For introducingflush totheliver throughtheHACannula; one end has a spike,and the otherendhas a ¼” tube connector. 

	d. 
	d. 
	PV InitialFlushLine 
	For introducingflush totheliver throughthePVCannula. AY-shapeflush line withtwo spikesononeendanda3/8” tubeconnectorontheother. 

	e. 
	e. 
	DualBloodPrime Line (2) 
	For introducingpackedRBCs tothereservoir; Oneendhas aquick connect to the Prime line ofthe LvPMand the otherend has two arms,each terminated withaspikeforconnectingtoapRBCunit. 


	3.3.3. Liver Instrumentation Tool Set 
	The Liver Instrumentation Tool Set (Figure19) includes sterilized accessories for instrumenting the liver to the system. Table 7below lists and describes the components shown in this figure. 
	IVC:34Fr Tube PV Cannula: BileCannula:14Fr HA Cannulae:14Fr, 16Fr, 18Fr 
	Figure 19: LiverInstrumentationToolSet 
	Figure 19: LiverInstrumentationToolSet 


	NOTE—AlthoughnotpartoftheLiverInstrumentationToolSet,TransMedicsprovidesaseparate12FrBile Cannula fortheuser that is availableuponrequest. 
	Table 7: LiverInstrumentationToolSet Components 
	Item 
	Item 
	Item 
	Description 

	HA Cannula 
	HA Cannula 
	For connectingthehepatic artery totheliver chamber: 14Fr, 16Fr, and 18 Frsizes. 

	PV Cannula 
	PV Cannula 
	A 40Frcannula to connect the portal vein to the liver chamber. 

	Bile Cannula 
	Bile Cannula 
	A 14Frto connect thebileduct to theliver chamber. 

	IVC Cannula 
	IVC Cannula 
	A 34Frcannula to direct drainagefrom the liver to the liver chamber 

	Tube Cutter 
	Tube Cutter 
	For sizingtheHAandPVCannulaetoappropriatelength 


	3.3.4. LiverSolution Infusion Set 
	The Liver Solution Infusion Set is shown in Figure20below. Table 8below lists and describes the components shown in this figure. 
	Figure
	Figure 20: LiverSolutionInfusionSet 
	Figure 20: LiverSolutionInfusionSet 


	Table 8: LiverSolution Infusion SetComponents 
	# 
	# 
	# 
	Item 
	Description 

	a. 
	a. 
	SDS LineSets (labeledas LiverSolutionDelivery Cassette) (3) 
	For connectingthesolutionbags or bottlesto be infusedto the infusion port in theLvPM, ventedspikeononeendandaLuer connector on the other. 

	b. 
	b. 
	Bottle Holders(2) 
	For hangingbottleson OCS™ Liversolutionhanger. 


	3.3.5. LiverPerfusionTermination Set 
	Figure21below shows the LiverPerfusionTermination Set, whichisusedat the end of the perfusion procedure, and Table 9below lists and describes the components shown in this figure. The set includes the final flush lines for the HA, the PV,as well as a drainage bag for removing solution from the LvPM. The user must supply a sterile drape for the termination procedure. 
	Figure
	Figure 21: LiverPerfusionTerminationSet 
	Figure 21: LiverPerfusionTerminationSet 


	Drainage Bag Clamp 
	WARNING—Thedrainage bag clamp should bereleased beforestarting theflowofsolution. 
	Table 9: LiverPerfusionTerminationSet Components 
	# 
	# 
	# 
	Item 
	Description 

	a. 
	a. 
	Liver DrainageBag 
	A 4-liter bag to collect the fluids during the final flush 

	b. 
	b. 
	HA FinalFlushLine 
	For introducingflush totheliver throughtheHAflushport 

	c. 
	c. 
	PV FinalFlushLine 
	For introducingflush totheliver throughthePVflush port 


	3.3.6. LvPM Ports and Stopcocks 
	3.3.6.1. LvPM Ports 
	The LvPM includes ports that may be accessed when managing the organ throughout the phases of preservation. 
	• 
	• 
	• 
	An HA infusion injection port allows for injection of solutions directly to the liver via the Hepatic Artery. 

	• 
	• 
	The PV infusion port allows for injection of solutions directly to the liver via the Portal Vein. 

	• 
	• 
	A PV flush port allows delivery of flush solution directly to the liver via the Portal Vein. 

	• 
	• 
	A HA flush port allows delivery of flush solution directly to the liver via the Hepatic Artery. 

	• 
	• 
	A Priming Inlet port allows for the addition of priming solution and perfusate to the reservoir. 

	• 
	• 
	Venous sample and injection port permits withdrawal of perfusate from the venous line and injection of medication to the venous line. 

	• 
	• 
	Hepatic Artery vent and sample port permitswithdrawal of perfusate from the arterial line. 


	3.3.6.2. LvPM Stopcocks 
	The LvPM includes 2 stopcocks: 
	• 
	• 
	• 
	The PortalVein(PV)stopcock is a 2-way stopcock used to close the PV vent line. It allows flow in one direction. It is open when the stopcock is parallel (180°) to the line and is closed when the handle is perpendicular (90°) to the line. 

	• 
	• 
	The Hepatic Artery(HA) sample stopcock is a 2-way stopcock used to control the purging and sample from the HA vent. Whenopen, it allows flow in one direction toward the reservoir. It is open when the stopcock is parallel (180°) to the line and is closed when the handle is perpendicular (90°) to the line. 


	All stopcocks are provided in the open position in the LvPM package and must be adjusted during use. 
	NOTE—WhileusingLvPMportsandvalvestoadjustandmanagetheorganperfusion,payattentiontothereadingsfromtheuser-2/HCTProbe.Adjust or reinstallprobes ifreadings seeminaccurate. 
	installed HA and PV Flow Probes and SvO

	3.4. OCS™ LiverBileSaltsSet 
	The OCS™ Liver Bile Salts Set (Figure22) includes two glass vials of gamma-sterilized SodiumTaurocholate. Each vial contains one gram of SodiumTaurocholate. 
	At the time of use, the OCS™ Liver Bile Salts are reconstituted with Sterile Water for Injection and then delivered to the perfusate in the LvPM circuit through the Liver Solution Infusion Set and controlled by the SDS. The bile salts delivered to the LvPM are intended to replenish the bile salts consumed by the liver during preservation. The OCS™ Liver Bile Salts are not intended to be administered directly to the donor or the recipient. Prior to transplantation into the recipient, the donor liver is flush
	Figure
	Figure 22: OCS™LiverBileSaltsSet 
	Figure 22: OCS™LiverBileSaltsSet 




	3.5. Overview ofUse -Perfusate FlowPath 
	3.5. Overview ofUse -Perfusate FlowPath 
	Figure23 below illustrates the circulation of perfusate through the LvPM circuit. The perfusate is pumped from the reservoir by the Circulatory Pump (pulsatile pump as labeled in figure below) and then directed through the oxygenator. The perfusate then passes through the warmer to reach the desired temperature. The path is then split so that the perfusate is delivered to both the Hepatic Artery (HA) and the Portal Vein (PV). The PV leg of the circuit contains the PV compliance chamber and the PV clamp. The
	Figure
	Figure 23: PerfusateFlow 
	Figure 23: PerfusateFlow 



	3.6. OperationalPhases 
	3.6. OperationalPhases 
	Table 10 below provide an overview of the main clinical activities associated with the preservation phases. 
	Table10: OverviewofMainActivitiesforthePreservationPhases 
	PreservationOperational Phase 
	PreservationOperational Phase 
	PreservationOperational Phase 
	Description of Activities 
	Section 

	Phase 1: Pre-retrieval Readiness 
	Phase 1: Pre-retrieval Readiness 
	Complete OCS™ Liver ConsoleChecklist Complete OCS™ Liver PerfusionSet Accessories Checklist Complete OCS™ Liver Solutions, Medications, Infusions, andpRBCs Checklist Complete OCS™ Liver BileSalts Checklist Complete Liver Flush Solution Checklist Complete OCS™ Liver RunBagContent Checklist Preparingthe OCS™ Liver for Transport to theDonor Site 
	Chapter 4 

	Phase 2: System Set-up 
	Phase 2: System Set-up 
	SettinguptheOCS™ Liver SettinguptheSolutionDelivery Subsystem(SDS) Preparingthe OCS™ Liver forLiver Instrumentation 
	Chapter 5 

	Phase 3: Retrievaland Back Table Preparation 
	Phase 3: Retrievaland Back Table Preparation 
	FlushingandHarvestingtheLiver Back Table Liver Preparation Instrumenting the Liver on the OCS™ Liver 
	Chapter 6 

	Phase 4: Perfusion Initiation, Transport, and ManagingLiver Preservation 
	Phase 4: Perfusion Initiation, Transport, and ManagingLiver Preservation 
	PerfusionInitiationonthe OCS™ Liver Transporting the Liveron the OCS™ Liver ManagingLiverPreservation 
	Chapter 7 

	Phase 5: Preservation Conclusion and OCS Shut Down 
	Phase 5: Preservation Conclusion and OCS Shut Down 
	PerformingFinalOCS™ Liver Sampling Performingthe FinalLiver Flush Removing the Liver fromthe OCS™ Liver ShuttingDowntheOCS™ Liver 
	Chapter 8 


	Part 1: CLINICAL GUIDE 
	4. CHAPTER 4: PRE-RETRIEVALREADINESS 
	Adequate preparation ensures the smoothest possible organ retrieval run with the OCS™ Liver. This chapter provides information on the checklists and tasks that are performed during the pre-retrieval readiness phase. 
	4.1. Liver ConsoleChecklist 
	1. Confirm that the Wireless Monitor is correctly docked and fully charged. For more details, see Section 
	9.3 “Docking and Undocking the Wireless Monitor.” 
	2. Press the OCS™ LiverRun/Standby button 
	to put the system in Run Mode and to ensure the system passes the Power On Self Test (POST). 
	Figure

	3. 
	3. 
	3. 
	Ensure Bluetooth is enabled on the Wireless Monitor. 

	4. 
	4. 
	Check the date and time, and adjust as needed. 

	5. 
	5. 
	Check that the TransMedics supplied data card is installed. For more details, see Section 9.7, “Using the TransMedics Data Cards.” 

	6. 
	6. 
	Confirm that there are 3 fully charged OCS™ Batteries. For more details, see Section 9.2, “Checking Battery Power.” 

	7. 
	7. 
	Confirm that the OCS™ Liver Gas cylinder is installed properly inside the gas compartment. Thenopen the cylinder to check the status of the Liver Gas on the Wireless Monitor. Ensure the Liver Gas cylinder is ≥ 50% full (At least 1500 psi) before departure to donor site. Otherwise, replace or take a spare. For more details, including estimating the remaining gas supply, see Section 9.5, “Using the Gas Cylinders.” 

	8. 
	8. 
	Confirm that the tamper evident seal on the back of the OCS is intact across the seam of the rear panel and the Console (seeFigure24). 

	9. 
	9. 
	After the Liver Console check, switch back to Standby Mode by pressing 


	Figure
	Figure 24: Photographof Tamper EvidentSeal onConsole 
	Figure 24: Photographof Tamper EvidentSeal onConsole 


	on the Wireless Monitor until the LvPM is installed. 
	Figure

	4.2. Liver Perfusion SetAccessories Sets Checklists 
	Confirm that all Liver Perfusion Set Accessory Sets are available: 
	• 
	• 
	• 
	OCS™ Liver Perfusion Initiation Set 

	• 
	• 
	OCS™ Liver Instrumentation Tool Set 

	• 
	• 
	OCS™ Liver Solution Infusion Set 


	• OCS™ Liver Perfusion Termination Set. Check for the following: 
	1. 
	1. 
	1. 
	Check the expiration date and look for any obvious shipping damage on the Accessory Sets. 

	2. 
	2. 
	If the date has expired or if any damage is found to a packaged Accessory Set, do not use it. 

	3. 
	3. 
	Accessory Set packages should not be opened until just before use. 


	4.3. OCS™Liver Medications, Solutions, Infusions, andpRBCsChecklist 
	Confirm that all medications, solutions, infusions, and pRBCs are available as shown in the checklist below. 
	• Medications and Solutions 
	-Albumin25% -400 mL -Multiple-electrolytes solution (PlasmaLyte® or equivalent) -700-800 mL -Methylprednisolone -500 mg -Dexamethasone -20 mg -Sodium Bicarbonate (NaHCO3) 8.4% -70 mmol -Multivitamins for infusion -1 full dose -Calcium Gluconate 10% -10 mL (4.65 mEq) -Gram-positive antibiotic (e.g., Cefazolin or equivalent) -1 g -Gram-negative antibiotic (e.g., Ciprofloxacin or equivalent) -100 mg 
	• Infusions 
	-Dextrose) (or equivalent)with the following additives added to the bag: 
	Total Parenteral Nutrition (TPN) Mix:1L bag of CLINIMIXE TPN(4.25% Amino Acid / 10% 

	o Regular Insulin – 30 IU 
	o Heparin Sodium – 40,000 IU -Epoprostenol Sodium (e.g., Flolan or equivalent) -1mcg/mL -OCS™ Liver Bile Salts (Sodium Taurocholate) -1g/50mL sterile water 
	• Packed Red Blood Cells (pRBCs) in a cooler 
	-4-8 Units(~1500 ml) -ABO type-matched (to transplant recipient) -Leukocyte-reduced. 

	4.4. OCS™Liver BileSalts Checklist 
	4.4. OCS™Liver BileSalts Checklist 
	The OCS™ LiverBile Salts are provided in sealed vials of 1 g of SodiumTaurocholate to be mixed at the point of use according to the following steps: 
	• 
	• 
	• 
	Add 50 mL of sterile water for injection using aseptic technique 

	• 
	• 
	Mix well to ensure all salt is dissolved. 


	4.5. Liver Flush Solution Checklist 
	There are two liver flushes that are performed: (1) back table flush(Pre-OCS) – see Section 6.3and (2) final liver flush – see Section 8.2. 
	Confirm that you have the following solutions and medications for both flushes: 
	• 
	• 
	• 
	A minimum of six1L bags of cold multiple-electrolytes solution (PlasmaLyte® or equivalent) 

	• 
	• 
	Each bag is supplemented with: -10 mmolSodiumBicarbonate (NaHCO3) -2 mcg Epoprostenol Sodium (Flolan or equivalent) -~160mg Methylprednisolone. 


	4.6. RunBag Checklist 
	Confirm that the Run Bag includes the following: 
	1. 
	1. 
	1. 
	Medications,solutions, and infusions (as listed in Section 4.3) 

	2. 
	2. 
	2. 
	The four Liver Perfusion Set Accessory Kits (if not in the Liver Perfusion Set box) 

	• It is recommended that you bring a duplicate of the Liver Solution Infusion Set and the Liver Instrumentation Tool Set. 

	3. 
	3. 
	12Fr Bile Cannula 

	4. 
	4. 
	Sterile syringes, needles, alcohol wipes, gloves, and petroleum jelly 

	5. 
	5. 
	Portable blood analyzer device with unexpired cartridges and extra batteries 

	6. 
	6. 
	Fully charged TransMedics-issued training iPad with current OCSä Liver application 

	7. 
	7. 
	Extra OCS™ Liver Gas cylinder, extra gas wrench, extra yoke gasket 

	8. 
	8. 
	Recommended items: a flashlight and bungee cords or tie-downs. 

	9. 
	9. 
	Standard liver cold storage solution and cold storage container as back-up in case of early termination of OCS perfusion during transport. 


	4.7. Preparingthe OCS™Liver for Transport 
	When selecting a transport vehicle, consider the following: 
	• 
	• 
	• 
	Is there a secure, level area large enough to accommodate the system? 

	• 
	• 
	Can you secure the Liver Console to the vehicle to immobilize it during transport, using tie-downs? 

	• 
	• 
	Can you access and open the front panel of the Liver Console? 

	• 
	• 
	Will you have easy access to the OCS™ Battery packs, gas cylinders, and Wireless Monitor? 

	• 
	• 
	Is the temperature of the vehicle adjusted optimally to prevent heat loss? (See the temperature and humidity conditions specified in Section 13.2, “Electrical and Physical Specifications.”) 


	: 
	The steps for preparing the system for transport are as follows

	1. 
	1. 
	1. 
	Note: This step is performed only when there is no liver instrumented on the device. Press the button on the Wireless Monitor to set the OCS™ Liver to Standby Mode. 

	2. 
	2. 
	Unplug the system from the AC receptacle and wind the power cord around the power cord wrap. 

	3. 
	3. 
	Press the push handle release buttons, raise the handle and push the system to the loading area. Lock the Mobile Base wheels. 

	4. 
	4. 
	Pull the Mobile Base release handle and use 2people to lift the OCS™ Liver into the transport vehicle. 

	5. 
	5. 
	Position the OCS™ Liver level in vehicle and secure it. Remember to take the Mobile Base with you for use at the Donor Site. 


	Figure
	Figure
	Figure 25: PressPower ButtononWirelessMonitor 
	Figure 25: PressPower ButtononWirelessMonitor 


	Figure
	Figure 26: CordPlacement 
	Figure 26: CordPlacement 


	Figure
	Figure 27: LiftingtheLiver Consoleoff theMobileBase 
	Figure 27: LiftingtheLiver Consoleoff theMobileBase 


	5. CHAPTER 5:SYSTEMSETUP 
	This chapter provides instructions for the activities that are performed at the Donor Site to set up the OCS and instrument the donor liver. 
	NOTE—AttheDonorSite,allowadequatetimeforpreparationandprimingbeforetheliveris instrumentedontheOCS™Liver, typically30minutes. 
	5.1. Setting Up theOCS™Liver 
	This section provides instructions for unpacking and inspecting the system, installing the LvPM (including connecting the gas lines and probes), and then running the system Self Test. 
	NOTE—If possible, plug the Liver Console into AC power during setup. 
	5.1.1. Unpacking and Inspecting the System 
	Do not remove the LvPM from the sterile bag until just before installation and until the liver has been deemed suitable for transplantation and perfusion on the OCS™ Liver. Packaged accessories shipped with the Liver Perfusion Set should not be unpacked until just before use. 
	For descriptions and figures of the components included in the Liver Perfusion Set, see Section 3.3. 
	To unpack and inspect the sterile Accessory Sets: 
	• 
	• 
	• 
	Inspect the packaging of each sterilized component for tears or loss of seal that might compromise sterility. If any tears or damage are found, do not use the damaged item. 

	• 
	• 
	Unpack each sterilized component just prior to use. 

	• 
	• 
	Open the Liver Instrumentation Tool Set components ONLY in a sterile field, using sterile technique. 


	CAUTION—Check the expiration date on each package.Ifthe date hasexpiredorifany damageisfound, donot usetheitem. 
	To open the LvPM packaging: 
	1. 
	1. 
	1. 
	Partially lift the bagged LvPM out of the box, supporting the bottom of the Module on the foam insert. 

	2. 
	2. 
	Open the bag by locating the notch at the bag’s corner and tearing straight across until you reach the other notched corner. 

	3. 
	3. 
	Carefully remove the LvPM from the bag and discard the bag. 

	4. 
	4. 
	Supporting the bottom of the LvPM on the foam insert, grasp the corner of the foam wrapped around the LvPM and tear off the foam. 

	5. 
	5. 
	Remove the foam block from the rear of the LvPM. 


	CAUTION—AfterremovingtheLvPMfromitsbox(whetherornottheModuleisinitssterilebag), laytheLvPMonaflatsurface on itsrightside.Laying theLvPMon itsback orfrontmay resultin damage. 
	5.1.2. Installing the LvPM 
	To install the LvPM: 
	1. 
	1. 
	1. 
	With the OCS™ Liver set to Standby Mode, remove the Liver Console top cover, lock the front wheels and open the front panel of the Liver Console. 

	2. 
	2. 
	Lift the probes and drape them over the left side of the Liver Console (see Figure28). 

	3. 
	3. 
	Grasp the handgrips on the front and back of the LvPM and tilt it approximately 30° away from the Liver Console to correctly align it for installation (see Figure29). 

	4. 
	4. 
	Lower the bottom of the LvPM so that the circulatory pump on the LvPM aligns with the pump pusher plate on the Liver Console. Figure30 shows the circulatory pump and the pump pusher plate, and Figure31 shows the alignment of the components during installation. 

	5. 
	5. 
	Maneuver the LvPM until the pump components slide into the grooves on each side of the locking ring. 

	6. 
	6. 
	Gently press the LvPM down and rotate it backward approximately 30° until it engages the Holding Clamps on the back wall of the Liver Console (seeFigure32). 

	7. 
	7. 
	Gently pull on the front handgripof the LvPM to verify that it is locked into place. 


	Figure
	Figure 28: PrepareLiver Console for LvPMInstallation 
	Figure 28: PrepareLiver Console for LvPMInstallation 


	Figure 29: Tilt LvPM30°toInstall 
	Figure
	Figure
	Figure 30: CirculatoryPumponLvPM(left)andPumpPusher Plate(right) 
	Figure 30: CirculatoryPumponLvPM(left)andPumpPusher Plate(right) 


	Figure 31: AligningtheLvPMwiththeLiverConsole 
	Figure
	Figure 32: PressLvPMBack toEngage the Holding Clamps onBack Wallofthe LiverConsole 
	Figure
	8. Figure33 below shows the LvPM after it has been installed in the Liver Console. 
	Figure
	Figure 33: LvPMInstalledintheLiver Console 
	Figure 33: LvPMInstalledintheLiver Console 


	5.1.3. Connecting the Gas Lines 
	This section provides detailed instructions on connecting the green gas lines on the LvPM to the Liver Console. The two gas lines (inflow and outflow) are secured together with a bracket. 
	To connect the gas lines: 
	1. 
	1. 
	1. 
	Locate the bracket with the gas lines on the bottom of the LvPM (Figure34). 

	2. 
	2. 
	Align the connectors on the LvPM with the connectors on the Liver Console. 

	3. 
	3. 
	Press the connectors down until they lock into place. 


	Figure
	Figure 34: GasLinesConnected 
	Figure 34: GasLinesConnected 


	NOTE—To removegaslines,pinch themetaltabson each sideofthebracketand liftconnectors. 
	5.1.4. Attaching the Probes 
	2/HCT Probeto the tubing on the LvPM. 
	This section provides detailed instructions on attaching the HA Flow Probe, PV Flow Probe, and SvO

	Figure4shows the probe connector area in the Liver Console. The probe cables are connected to the Liver Console by TransMedics Technical Service during installation of the Liver Console. 
	Flow probes are attached to the LvPM circuit at the locations where flow rate and direction are to be measured. When connecting the flow probes, match the colors and labels to the similarly marked area of tubing. The probe is placed between the single and double band labels on the tubing of the same color as the flow probe. The probe should be oriented to match the single and double bands on the probe label with the corresponding single and double bands on the tubing. 
	Flow probes are reusable and do not require sterilization since they touch only the exterior of the tubing and never contact the blood flowing through the circuit. When not in use, the probes are cleaned and left connected to the probe connector panel inside the system and mounted in the probe hanger inside the Liver Console. 
	5.1.4.1. Attaching the Flow Probes 
	Both flow probes are attached by following the same procedure. The flow probes and corresponding tubing are color coded as follows: 
	• 
	• 
	• 
	HA Flow Probe: Red 

	• 
	• 
	PVFlow Probe: Purple. 


	: 
	To attach each flow probe

	1. Locate the probe to be attached and the associated tubing with matching color coding (see Figure35). The probe and the tubing each have a solid line of color on one side and a double line of color on the other side. 
	Figure 35: ProbeandTubingLabeledwithMatchingColors(Purple inthisExample) 
	Figure
	2. 
	2. 
	2. 
	Open the probe cover by pressing down on the black latch to release it (Figure35). 

	3. 
	3. 
	Using your finger, apply a small amount of petroleum gel to the inside of the probe. 


	Figure
	Figure 36: OpenProbeCover andApplyPetroleumJelly 
	Figure 36: OpenProbeCover andApplyPetroleumJelly 


	CAUTION—Useonlypetroleumjelly.Anyothercouplinggel,suchassiliconegreaseorultrasoundgel,maydamagethe probe. 
	4. 
	4. 
	4. 
	Align the probe between the color bands on the tubing so that the double lines on the probe label align with the double bands on the tubing (double bands mark outflow on the tubing (see Figure37). 

	5. 
	5. 
	Insert the tubing into the sensing cavity of the probe and close the lid (see Figure37). 

	6. 
	6. 
	Make sure the lid is completely closed and the latch is secure. The fit should be tight, with the full tubing cross-section contacting all inner surfaces of the sensing window. The tubing will be slightly compressed into a rectangular shape. 

	7. 
	7. 
	Once fluid is flowing through the tubing during priming, check the Wireless Monitor to verify that the desired flow parameters are being detected. 


	Figure
	Figure 37: InsertTubingIntoProbeand CloseCover 
	Figure 37: InsertTubingIntoProbeand CloseCover 


	5.1.4.2. 2/HCT Probe 
	Attaching the SvO

	2/HCT Probe is designed to be clipped onto a cuvette incorporated into the LvPM’s tubing. The probe and the cuvette are color coded in green. A small arrow on the tab of the cuvette indicates flow direction. This directional icon should be aligned with the red dot on the back of the probe. Figure38 below shows the front 2/HCT probe. 
	The SvO
	and rear view of the SvO

	Figure
	2/HCT Probe 
	2/HCT Probe 
	Figure 38: FrontandRear Viewof theSvO



	: 
	To attach the SvO
	2/HCT Probe

	1. 
	1. 
	1. 
	Locate the cuvette on the tubing in the LvPM (see Figure39). Note the tab on the cuvette showing flow direction. 

	2. 
	2. 
	2/HCT Probe so that the cuvette is centered in the probe opening (use the single and double green bands on the probe and the tubing to position it properly). Also align the red dot on the probe with the tab on the cuvette. 
	Align the SvO


	3. 
	3. 
	Snap the probe into place around the cuvette. 


	Figure
	2/HCT Probe 
	2/HCT Probe 
	Figure 39: CuvetteforSvO



	Figure
	2/HCT Probe withCuvette onTubing 
	2/HCT Probe withCuvette onTubing 
	Figure 40: AlignSvO



	NOTE—Ensuretheprobeissecurely connected to the cuvette. 
	5.1.5. Closing the Bile Drain Valve on the Bile Collection Bag 
	The bile drain valve on the bile collection bag is packaged and shipped in the open position. 
	: 
	To close the bile drain valve

	1. 
	1. 
	1. 
	Locate the valve on the bottom of the bile collection bag. 

	2. 
	2. 
	Turn clockwise until hand-tight. This will close the valve. 


	Figure
	Figure 41: CloseBileDrainValveontheBileCollectionBag 
	Figure 41: CloseBileDrainValveontheBileCollectionBag 


	5.1.6. Clamping the Reservoir Drainage Line 
	The Reservoir Drainage Line is packaged and shipped in the unclamped position. 
	: 
	To close the Reservoir Drainage Line

	1. 
	1. 
	1. 
	Locate the Reservoir Drainage Line with the red clamp near gas line. 

	2. 
	2. 
	Bring red clamp up the line proximal to reservoir. Engage slide clamp on tubing to close. 

	3. 
	3. 
	Tuck Drainage Line back into OCS™ Liver. 


	Figure
	Figure 42: ClampReservoir DrainageLine 
	Figure 42: ClampReservoir DrainageLine 


	5.1.7. Running the System Self Test 
	After the LvPM is fully installed, run the system Self Test again to make sure that the system is operating properly. 
	: 
	To run the system Self Test

	1. 
	1. 
	1. 
	Verify that the Liver Console is connected to an AC outlet. 

	2. 
	2. 
	Verify that the Wireless Monitor is docked on the Liver Console. 

	3. 
	3. 
	Press the Run/Standby button on the Wireless Monitor (Figure5). 


	CAUTION—The 
	Run/Standby button on theWirelessMonitorwillNOT function unlesstheWirelessMonitoris docked on theLiverConsole. 
	Figure

	NOTE—Donotuse the PowerSwitchonthe lowerleftside ofLiverConsole nearAC PowerconnectiontoturnOCS™ Liver on and off. 
	4. The system performs a Self Test and displays the system transitional status messages. If errors occur, error messages are displayed. 
	• 
	• 
	• 
	If errors display indicating problems, refer to Chapter 12: Troubleshooting. 

	• 
	• 
	If no errors display, click on New Session File to proceed. 


	Figure
	Figure 43: SelectNewSessionScreen 
	Figure 43: SelectNewSessionScreen 


	NOTES— 
	If the system detects an issue during the Self Test, a messagedisplays withinformationabout theissueuntilit is resolved.Toresolve theissue, followthesteps inChapter12: Troubleshooting. 
	Atthebeginning ofthesession,thesystemmay display messagesand sound alarmsrelated to sensorprobes.Thesemessage and alarmscan bedisregardeduntilafterthesystemisprimed and de-aired. For details of system initialization and messages, see Chapter10: ManagingtheSystem. 
	5.2. Setting Up the Solution Delivery Subsystem(SDS) 
	This section provides detailed instructions on how to set up the SDS. Refer to Section 3.2.2, “Solution Delivery Subsystem (SDS)” for an overview of the SDS. 
	5.2.1. Connecting the Solution to theSDS LineSet 
	1. 
	1. 
	1. 
	Before spiking a vial, place the provided bottle holder over the vial. 

	2. 
	2. 
	Insert the piercing spike of the infusion line with a twisting motion into the infusion port of the prepared solution bag or into the vial. Be sure the spike is firmly seated to the port/vial. 

	3. 
	3. 
	Hang the infusion bag/vial on the hanger provided in the Liver Console. 


	5.2.2. Connecting the SDS Cassette to the SDS Console 
	1. 
	1. 
	1. 
	Remove the protective cover from the pressure sensor dome on the SDS Cassette by squeezing the attachment fingers and pulling the protective cover off. 

	2. 
	2. 
	Remove the shipping lock from the SDS Cassette. 

	3. 
	3. 
	Insert the mounting tab under the mounting bar on the SDS Console. 


	NOTE—WhileinsertingtheSDSCassette,ensurethatthedrivepinontheSDSConsoleisinsertedintothereceivingsocket on the cassette. 
	Figure
	Figure 44: SDSDrivePinAlignment 
	Figure 44: SDSDrivePinAlignment 


	4. 
	4. 
	4. 
	While fully squeezing the SDS Cassette’s attachment fingers, firmly press the SDS Cassette onto the SDS Console’s pressure sensor. 

	5. 
	5. 
	Release the attachment fingers. 

	6. 
	6. 
	Ensure the attachment of the SDS Cassette to the SDS Console pressure sensor is secure. 


	5.2.3. Connecting the Infusion Lineto theLvPM 
	1. 
	1. 
	1. 
	Remove the protective cover from the output Luer connection of the SDS Line Set. 

	2. 
	2. 
	Connect the line to an infusion port on the LvPM. The TPN and the OCS™ LiverBile Saltssolutionsare connected to the Portal Vein infusion ports. The Epoprostenol Sodium(Flolan or equivalent)solution is connected to the Hepatic Artery (HA) infusion/flush line port. 


	5.2.4. Configuring the SDS Settings 
	1. 
	1. 
	1. 
	Press the Configuration Menu button. 

	2. 
	2. 
	Turn the rotary knob to highlight the Liver tab and then press the knob. 

	3. 
	3. 
	Turn the knob to scroll through the options until the desired SDS channel is selected. 

	4. 
	4. 
	Press the rotary knob to select the channel. 

	5. 
	5. 
	Each Channel has the following configurable options: 


	Figure
	Figure 45: ConfigurationMenu 
	Figure 45: ConfigurationMenu 


	Figure
	Figure 46: SDSChannel SettingMenu 
	Figure 46: SDSChannel SettingMenu 


	Table 11: SDSChannel ConfigurationOptions 
	Item 
	Item 
	Item 
	Options 
	Description 

	SolutionType 
	SolutionType 
	PGI2*, TPN, BileSalt, or None 
	Identifies which type of solution is loaded into the SDS channel. 

	Mode 
	Mode 
	Offor Manual 
	Starts andstops thedelivery ofsolution. 

	ManualRate 
	ManualRate 
	1mL/hrto 99mL/hr 
	Sets thedelivery ratewhenthemode isset toManual Modeandthepump ison. 


	Item 
	Item 
	Item 
	Options 
	Description 

	Initial Volume 
	Initial Volume 
	50 mL -1000 mlin 50 ml increments 
	Sets theinitialvolumeofsolutionavailable. This is used to calculate thetimeandvolumeremaining. 

	*EpoprostenolSodium (Flolanorequivalent) 
	*EpoprostenolSodium (Flolanorequivalent) 


	6. 
	6. 
	6. 
	Choose a Solution Type by pressing the rotary knob and selecting one from the list. 

	7. 
	7. 
	Set the Mode to Manual. 

	8. 
	8. 
	Set the infusion rate by selecting Manual Rate and choosing the desired flow rate. 

	9. 
	9. 
	Set the Initial Volume in the solution bag. 


	CAUTION—If the initial volume is not set to match the initial volume in the solution bag, the low solution alert will not be accurate. 
	10. 
	10. 
	10. 
	Select Accept to exit the Liver tab. 

	11. 
	11. 
	Select Accept on the Configuration Menu to make the changes take effect. 


	NOTE—Solutiondeliverywillnotbeginuntilthecirculatorypump isturned on. 
	5.2.5. De-Airing an SDS Line Set NOTE—TheSDS LineSetsmustbede-aired and primed beforeOCS™ Liver priming. 
	1. 
	1. 
	1. 
	Using the Wireless Monitor, open the Actions Menu. 

	2. 
	2. 
	Select De-Air SDS. 

	3. 
	3. 
	Select the Channel to de-air. 

	4. 
	4. 
	Select De-Air SDS as many times as needed to purge air from the line set. 


	NOTE—If the De-Airactionisnotselectable,readthestatusindicationinthemiddleofthemenuforfurtherdirection. 
	Figure
	Figure 47: ActionsMenu 
	Figure 47: ActionsMenu 


	Figure 48: De-airSDS Channel 
	Figure
	5.3. Preparingthe OCS™Liver for Liver Instrumentation 
	This section provides instructions for priming and preparing the OCS™ Liverfor liver instrumentation. 
	5.3.1. Priming the OCS™ Liver 
	This section provides instructions for priming the LvPM. After the LvPM is installed, all setup steps are complete, and the Self Test is complete, the circuit is ready to be primed. Table 12 below provides a summary of the key priming information. 
	Table 12: PrimingOverview 
	Priming 
	Priming 
	Priming 
	700-800 mLof multiple-electrolytes solution(PlasmaLyte® or equivalent) 400 mLAlbumin25% 4-8 unitsPacked Red Blood Cells(pRBC) 

	Temperature 
	Temperature 
	Setto34°C 

	PumpFlow 
	PumpFlow 
	Graduallyincreaseto2-3 L/min to de-airthe circuitand mixthe perfusate,allow temperatureto riseto 34°C, then decreaseflow to 0.5L/minuntilliver is instrumented. 

	GasFlow 
	GasFlow 
	450 mL/min 

	AddthePerfusateAdditives 
	AddthePerfusateAdditives 
	SeeSection4.3 


	CAUTIONS— 
	EnsurethatReservoirDrainageLineClamp isclosed and thebiledrain valveisclosed priorto priming. 
	HA andPVventlinesandPVClampremainopenuntilorganisinstrumented.Theventlineshouldbeclosedand thePV Clamp engaged afterinstrumentation. Useaseptictechniquewhenperformingthepriming procedure. 
	: 
	To prime the LvPM

	1. 
	1. 
	1. 
	Remove the yellow cap from the end of the Quick Prime Line and remove the yellow cap from the Prime Port on the LvPM. Press the two connectors together until they click to lock (Figure49). 

	2. 
	2. 
	Use the Quick Prime Line to deliver 700-800 mL of multiple-electrolytes solution(PlasmaLyte® or equivalent) to the LvPM via the Prime Port. 

	3. 
	3. 
	Use the Albumin Prime Line to deliver 400 mL of Albumin 25% to the LvPM through the Prime Port. 

	4. 
	4. 
	Use the Dual Blood Prime Line to add 4-8 units (1500 ml) of leukocyte-reduced ABO recipient compatible pRBCs units via the Prime Port. 

	5. 
	5. 
	When finished, place a sterile yellow cap on Prime Port of the LvPM and close clamp on the line. 

	6. 
	6. 
	Once the volume of priming solution reaches at least 1000 mL in the reservoir, begin perfusate circulation. For details, see Section 5.3.2, “Beginning Perfusate Circulation.” 

	7. 
	7. 
	Use the cylinder wrench to turn on the gas by slowly turning the shut-off valve anti-clockwise. 

	8. 
	8. 
	Once pump is turned on, all subsystems (warmer, SDS, gas delivery) will start functioning according to the set pointsselected/configured. 


	Figure
	Figure 49: ConnectthePrimeLinetotheLvPM 
	Figure 49: ConnectthePrimeLinetotheLvPM 


	Figure
	Figure 50: AddAlbumintoPrimeLine 
	Figure 50: AddAlbumintoPrimeLine 


	5.3.2. BeginningPerfusateCirculation 
	NOTE—Configuration Menu settingscan be saved as defaultsso thatthe settings are in place each time a newsession isstarted. For details onusingtheConfigurationMenuandsavingsystemsettings, seeSection5.2“SettinguptheSolutionDeliverySubsystem (SDS).” 
	1. Press perfusate and de-air the module. Make a visual check of all tubing and tap or squeeze as needed to remove any air bubbles. 
	1. Press perfusate and de-air the module. Make a visual check of all tubing and tap or squeeze as needed to remove any air bubbles. 
	to open the Pump Adjust window, and adjust pump flow to 2-3 L/min initially to circulate the 

	2. 
	2. 
	2. 
	Press 

	to display the Configuration Menu, select the Liver tab, and do the following: 
	Figure

	• 
	• 
	• 
	Ensure temperature is set to 34°C. 

	• 
	• 
	Ensure gas flow rate is set to 450 mL/min. 



	3. 
	3. 
	Ensure that the HA and PV vent lines are opened and running and the PV Clamp is not engaged. 


	Figure
	Figure 51: HAandPVVentLinesOpenandPVClampUnengaged 
	Figure 51: HAandPVVentLinesOpenandPVClampUnengaged 


	5.3.3. Injecting Additives into the Perfusate 
	For a complete list of additives to be injected into the perfusate before use, seeSection 4.3. 
	NOTE—Additives,syringes,andmediumgaugeneedlesare neededandare notsuppliedby TransMedics. 
	5.3.3.1. Additivesto be injected into theperfusate: 
	1. 
	1. 
	1. 
	Inject the additives listed in Section 4.3through the reservoir injection port (Blue Venous Injection Port) (Figure52). 

	2. 
	2. 
	Let the fluids circulate for approximately 10 minutes or until the system is de-aired. While priming, check the circuit for air bubbles and, if present, tap the lines as vigorously as necessary to dislodge the trapped gas so that it can be removed by the system defoamer. 


	Figure
	Figure 52: InfusionandSamplingPorts 
	Figure 52: InfusionandSamplingPorts 


	CAUTIONS— 
	Check the LvPM’stubing orconnectionsfor any leaksortrapped air. Check the WirelessMonitorto make sure itisregistering allsystem parameters. Verify thatthe perfusate temperature beginsto increase toward the Temp Set Point. 
	Theminimum safereservoir volumeis 500mL as indicatedonthereservoir (Figure53).Maintainavolumeofatleast500mLinthe reservoir at alltimes.Lower volumes may result in air being pumped into the organ. 
	Neverallow theperfusateleveltoexceedthemaximumlevelmarkonthereservoir. 
	Figure
	Figure 53: MinimumSafeReservoir Level 
	Figure 53: MinimumSafeReservoir Level 


	5.3.3.2. SDS infusions: 
	• To be initiated with the pump start: 
	-1 L bag CLINIMIX E (TPN) (4.25% Amino Acid / 10% Dextrose) or equivalent; supplemented with 30 IU of insulin and 40000 IU of Heparin to the Portal Vein infusion port @ 30mL/hr 
	-OCS™ Liver Bile Salt prepared solution to the Portal Vein infusion port at 3-5 mL/hr (concentration 1g/50 mL sterile water). 
	• To be initiated as needed: 
	-Epoprostenol Sodium (PGI2) (Flolan or equivalent) delivering to the Hepatic Artery infusion port @ 0-20 mcg/hr (1 mcg/mL), to control Hepatic artery pressure. 
	5.3.4. Draping the Work Area 
	As the liver is being prepared for instrumentation, drape the OCS™ Liver to avoid contamination when the organ is transferred to the organ chamber. Draping is done aseptically after adding the perfusate components and additives. 
	: 
	To drape the work area

	1. 
	1. 
	1. 
	A sterile operator can access the Wireless Monitor through the transparent drape. The non-sterile operator should remove the Wireless Monitor from its docking cradle and operate it outside the sterile field (Figure54). 

	2. 
	2. 
	Remove the strap on the sterile drape attached to the organ chamber of the LvPM. 

	3. 
	3. 
	Grasp the drape at the arrow marking on the top of the drape and pull it backward away from the chamber. 

	4. 
	4. 
	Continue unfolding following the arrow markings printed on the drape until the whole drape is extended (see Figure55). 


	Figure
	Figure 54: RemovetheWirelessMonitor fromtheLiver Console 
	Figure 54: RemovetheWirelessMonitor fromtheLiver Console 


	Figure
	Figure 55: SterileDrapeUnfoldedonOCS™ Liver 
	Figure 55: SterileDrapeUnfoldedonOCS™ Liver 


	6. CHAPTER 6: RETRIEVAL AND BACK TABLEPREPARATION 
	6.1. Positionthe OCS™Liver in theOperatingRoom 
	1. 
	1. 
	1. 
	Position the OCS™ Liver in the vicinity of the back table and near an AC power outlet. There should also be a gap between the OCS™ Liver and the wall to allow access to the rear of the unit. 

	2. 
	2. 
	Plug the OCS™ Liver into AC Power. 


	6.2. Flushing and Harvesting the Liver 
	The donorlivershould be flushed and harvested from the donor according to standard clinical practice. 
	Once the liver is removed, it must be prepared for instrumentation on the OCS™ Liver (see Section 6.3“Back Table Liver Preparation”). 
	6.3. Back TableLiver Preparation 
	The section describes how to prepare the liver on the back table to be placed in the OCS™ Liver. It includes cannulating and flushing the liver on the back table, and then instrumenting the liver in the OCS™ Liver. 
	These steps are performed by sterile operators, including the cannulation and back table flush, while the OCS™ Liver is being primed. These steps require supplies from the Liver Instrumentation Tool Set (see Section 3.3.3). Silk tie and Prolene suture will be needed for securing the cannulae. These are not provided by TransMedics. 
	6.3.1. Cannulating the Hepatic Artery (HA) 
	1. 
	1. 
	1. 
	Select the appropriately sized HA Cannula. 

	2. 
	2. 
	Insert the HA Cannula into the hepatic artery. 

	3. 
	3. 
	Secure the HA Cannula using silk tie. 


	6.3.2. Cannulating the Portal Vein (PV) 
	1. 
	1. 
	1. 
	Insert the PV Cannula into the PV. 

	2. 
	2. 
	Secure the PV Cannula using silk tie. 


	6.3.3. Cannulating the Common Bile Duct 
	1. 
	1. 
	1. 
	Insert Bile Cannula into the Common Bile Duct, up to 1-2 cm. 

	2. 
	2. 
	Secure the Bile Cannula using a silk tie and stay stitch, as shown below. 


	Figure
	Figure 56: SecuringtheBileCannula 
	Figure 56: SecuringtheBileCannula 


	CAUTION—Donotpushthe cannuladeepinthe CommonBile Duct.1-2 cmfromthe edge should be enough. 
	6.3.4. Cannulating the Inferior Vena Cava (IVC) 
	1. Place the IVC Cannula through the supra-hepatic Inferior Vena Cava and secure using purse-string suture and leave the infra-hepatic Inferior Vena Cava open. 
	6.3.5. Flushing the Liver on the Back Table 
	1. 
	1. 
	1. 
	Flush the liver before placing it into the OCS™ Liver to cool it homogeneously and flush out any other preservative solution used in the donor. 

	2. 
	2. 
	2. 
	The liver should be flushed on the back table using a minimum of 3 L of cold multiple-electrolytes solution (PlasmaLyte® or equivalent). Each 1 L bag should be supplemented with: 

	• 
	• 
	• 
	3)-10 mmol/L 
	SodiumBicarbonate (NaHCO


	• 
	• 
	Epoprostenol Sodium (Flolan or equivalent) -2 mcg/L 

	• 
	• 
	Methylprednisolone 160 mg/L flush according to the protocol below: -Hepatic Artery: 1 liter pressurized at 50-70 mmHg -Portal Vein: 2 liters gravity drain. 





	6.4. Instrumenting the Liver on the OCS™ Liver 
	6.4. Instrumenting the Liver on the OCS™ Liver 
	This section describes how to instrument the liver on the OCS™ Liver. 
	: 
	To instrument the liver

	1. 
	1. 
	1. 
	Press 

	2. 
	2. 
	Open the organ chamber and fold the organ wrap. 

	3. 
	3. 
	Position the liver in the organ chamber with the visceral surface facing up and the cannulae directed toward the back of the LvPM (toward the connection ports). 


	and decrease the pump flow to 500 mL/min. 
	Figure

	: 
	To connect the HA and PV cannulae

	1. 
	1. 
	1. 
	Adjust the liver position so that the HA and PV cannulae are aligned with their corresponding ports inside the organ chamber. 

	2. 
	2. 
	Assessthe approximate length to each connection port. Use the tube cutter to trim each cannula as needed. Adjust and carefully inspect the tubing connections and vasculature to ensure no twist, kink, or overstretching of the vessels or bile duct. 

	3. 
	3. 
	Avoid air embolization during HA and PV connection by allowing each cannula to fill with perfusate before connecting. 

	4. 
	4. 
	Check that there are no leaks or torques. 

	5. 
	5. 
	Check for air bubbles at the site of connection. 

	6. 
	6. 
	Start the perfusion clock and immediately bring pump flow to at least 1 L/min using the Pump Adjust Knob(Figure57). 

	7. 
	7. 
	Direct the IVC Cannula to the drainage area. 

	8. 
	8. 
	Connect the Bile Cannula to the bile drainage port. 

	9. 
	9. 
	Close the HA and PV vent lines and engage the Portal Vein Clamp. 


	Figure
	Figure 57: PumpAdjustKnob 
	Figure 57: PumpAdjustKnob 


	Figure 58: HA andPVVentLinePositions 
	HA andPVventlines(openposition) HA andPVventlines(closedposition) PV Clampopen PV Clampengaged 
	CAUTIONS— 
	CAUTIONS— 
	If leaks or torques are noticed during cannulation: 


	• 
	• 
	• 
	Decrease pumpflowtemporarilyasneeded. 

	• 
	• 
	Readjustthe connection or securetheleak. 

	• 
	• 
	Increase pump flow back to normal target range. 


	If air bubbles are detected: 
	• 
	• 
	• 
	OpentheHA orPVventlinetodirecttheairbubbletothereservoir. 

	• 
	• 
	Decrease pumpflowtemporarilyasneededtoallowairbubble tomove toventline. 

	• 
	• 
	Alternatively,disconnectcannula fromtheorgan chamber connection portand thenreconnect againafter disposing of air. 


	7. CHAPTER 7: PERFUSION INITIATION,TRANSPORT, ANDMANAGINGLIVER PRESERVATION 
	7.1. PerfusionInitiationon OCS™Liver 
	1. 
	1. 
	1. 
	Immediately after connecting the organ to the OCS™, bring the pump flow to at least at 1 L/min. Over the first 15-20 minutes and while the liver is warming up to the temperature set point, increase the pump flow gradually to 1.8-2.0 L/min. 

	2. 
	2. 
	Adjust the PV Clamp to reach a 1:2 ratio of HAF to PVF by rotating the PV Clamp clockwise to decrease PVF and increase HAF. Alternatively, rotate the PV Clamp anti-clockwise to increase PVF and decrease HAF (Figure59). 

	3. 
	3. 
	3. 
	Maintain the following: 

	• 
	• 
	• 
	Flow ratio of approximately 1:2 in the HA and the PV 

	• 
	• 
	HAP and PVP within recommended ranges: -HAP between 45-100 mmHg -PVP ≤10 mmHg 



	4. 
	4. 
	Ensure that the temperature is rising toward the set point and stable. 

	5. 
	5. 
	Check that the liver is uniformly perfused. 


	Figure
	Figure 59: AdjustingPVClamp 
	Figure 59: AdjustingPVClamp 


	NOTE—UsetheEpoprostenolinfusion(e.g.,Flolanorequivalent) ASNEEDED to achievetargetHAPand maintain itwithin therecommendedrange. 
	CAUTION—Rapidincreasesinflowrate may injure the liverandshouldbe avoidedduring initialrewarming onOCS™ Liver. 
	6. 
	6. 
	6. 
	Gradually reach the pump flow target of 1.8-2.0 L/min 

	7. 
	7. 
	Perfusate temperature should reach 34°C. 

	8. 
	8. 
	8. 
	Target pressures and flows: 

	• 
	• 
	• 
	Portal Vein Pressure (PVP) -≤10 mmHg 

	• 
	• 
	Portal Vein Flow (PVF) -700-1700 mL/min 

	• 
	• 
	Hepatic Artery Pressure (mean HAP) -45-100 mmHg 

	• 
	• 
	Hepatic Artery Flow (HAF) -300-900 mL/min. Refer to Section 7.1.1and Section 7.1.2 below for more information. 



	9. 
	9. 
	Run an arterial blood sample within the first 30 minutes, observe Lactate levels, ABG and correct pH as needed. 

	10. 
	10. 
	Check if bile can be observed in the cannula. If no bile is observed, check for any kink or twist in the common bile duct. 

	11. 
	11. 
	If no further sterile interaction with the liveris needed, apply the organ wrap. Adjust organ stabilizer arms around the Liver to secure its position during transport and close the organ chamber. 

	12. 
	12. 
	Remove the sterile drape. 

	13. 
	13. 
	Ensure hemodynamics (HAF/PVF and HAP/PVP) are all within ranges. 

	14. 
	14. 
	To prepare the OCS™ for transport, see Section 4.7. 

	15. 
	15. 
	Confirm that the audio for alarms is on. 


	CAUTION—Donotdisconnectthe OCS™fromACpowerormovetheOCS™untiltheperfusatetemperaturedisplayed on the WirelessMonitorreaches34°C. 
	7.1.1. AdequatePerfusion through HAP Control 
	• 
	• 
	• 
	If the HAP target is achieved with stable lactate, then vasodilator (e.g., Epoprostenol Sodium (Flolan or equivalent)) infusion should be maintained at the lowest flow rate to maintain the HAP. 

	• 
	• 
	If HAP is high, check for kink or torque in HA line. If none is present, start or increase the infusion rate of vasodilator agent (e.g., Epoprostenol Sodium (Flolan or equivalent)), until target HAP is achieved. 

	• 
	• 
	If HAP is low and associated with a too high HAF rate, decrease the infusion rate of the vasodilator agent (e.g., Epoprostenol Sodium (Flolan or equivalent)) until target HAP is achieved. 


	Note: If HAP is low, check and tie bleeders, if any, and ensure the HA Vent is closed. 
	Figure
	Figure 60: HAandPVVentLinesClosed 
	Figure 60: HAandPVVentLinesClosed 


	7.1.2. Epoprostenol Sodium(e.g., Flolan orEquivalent) FlowRateTitration Protocol 
	• 
	• 
	• 
	• 
	If HAP is > 95 mmHg and is trending up by 5 mmHg over approximately 5-10 minutes: 

	-Start the Epoprostenol Sodium (Flolan or equivalent) infusion at a rate of 1-2 mcg/hr and increase in increments (up to 20 mcg/hr) until the pressure < 100 mmHg. 

	• 
	• 
	If the HAP starts to trend down over time (approximately 5-10 minutes): 


	-Reduce the infusion rate of the Epoprostenol Sodium (Flolan or equivalent) by 1-2 mcg/hr in increments until the HAP stabilizes at approximately 75 mmHg. 
	7.2. Transporting the OCS™Liver 
	1. 
	1. 
	1. 
	Close the front panel and reinstall the cover. 

	2. 
	2. 
	Unplug the system from AC power and wind the power cord around the power cord wrap. 

	3. 
	3. 
	Make sure you have all supplies needed for transport to the Recipient Site. 

	4. 
	4. 
	Press the release buttons on the push handle, set the handle, and push the system to the vehicle loading area. 

	5. 
	5. 
	At the vehicle, set the wheel locks, and open the Mobile Base release handle. Lift the system off the base using the gray lift handles, keeping the OCS™ Liver level during the loading process. 


	NOTE—Alwaysusetwopeopletoliftandcarrythesystem. DonotliftthesystemwhenitismountedontotheMobile Base. 
	CAUTION—Tipping theOCS™Liver at angles greaterthan 15 degreesmay disruptfluid pathsin the LvPMand lead to systemmalfunction. 
	6. Position the system in the vehicle, making sure it is level, and secure it. 
	NOTE—Remembertotake the Mobile Base withyouforuse atthe RecipientSite. 
	7. For remote monitoring, remove the Wireless Monitor from its docking station and keep it close by. 
	NOTE—TheWirelessMonitormustbekeptwithin approximately 3meters(9feet)ofthesystem. 
	CAUTIONS— 
	AvoidleavingtheOCS™Liver inanuncontrolledenvironment for longer thanafewminutes.Duringsuchperiods,monitorthe perfusatetemperatureand takeremedialaction ifthetemperatureregistersmorethan onedegreeoverorunderthedesired setting. 
	If the Wireless Monitor is takenout ofrange,verifyuponits returninrangethat allparameters areas expectedtoensurethat arare instance of a system event did not occur while it was out of range. 
	7.3. ManagingLiverPreservation 
	During transport and preservation, the liver should be maintained within the ranges shown in Table 13 below. 
	Table 13: PreservationRanges 
	Parameter 
	Parameter 
	Parameter 
	Range 

	HepaticArteryPressure(meanHAP): 
	HepaticArteryPressure(meanHAP): 
	45-100 mmHg 

	HepaticArteryFlow(HAF): 
	HepaticArteryFlow(HAF): 
	300-900 mL/min 

	PortalVeinPressure (meanPVP): 
	PortalVeinPressure (meanPVP): 
	≤10 mmHg 

	PortalVeinFlow(PVF): 
	PortalVeinFlow(PVF): 
	700-1700 mL/min 

	Perfusate Temperature (Temp): 
	Perfusate Temperature (Temp): 
	34°C 

	Oxygengasflow: 
	Oxygengasflow: 
	400-700 mL/min 

	Circulating arterial lactate (Lact) trend: 
	Circulating arterial lactate (Lact) trend: 
	stableor trendingdownover time 


	SeeTable 14 for the OCS™ liver sampling scheme. 
	7.3.1. OCS™ Liver Perfusate Sampling Scheme 
	Sampling duringliverperfusion: Collect samples from the arterial port of the OCS™ Liverperfusion circuit to measure ABG and lactate level using a standard blood gas analyzer according to Table 14. Liver enzyme profile may be obtained if desired. 
	1. 
	1. 
	1. 
	One arterial sample will be collected within the first 30 minutes of perfusion time. 

	2. 
	2. 
	Samples will continue to be collected from the device at approximately hourly intervals until lactate level is trending down. At this time, lactate samples could be done every 2 hours or after any active HAF or HAP adjustments. 

	3. 
	3. 
	Immediately before cooling the donor liver on OCS™ Liverprior to transplant, an arterial blood sample should be taken from the HA sampling port to evaluate ABG and lactate levels. Liver enzyme profile may be obtained if desired. 


	Table 14: OCS™ LiverSampling 
	Time 
	Time 
	Time 
	ABG 
	Lactate 

	Withinthefirst30minutesofperfusiononLiverConsole 
	Withinthefirst30minutesofperfusiononLiverConsole 
	X 
	X 

	DuringOCSPreservation -Hourly* 
	DuringOCSPreservation -Hourly* 
	X 
	X 

	Immediately before cooling the donor liver on Liver Console forre-implantation 
	Immediately before cooling the donor liver on Liver Console forre-implantation 
	X 
	X 

	*Iflactatelevelistrending down, samplescould be done every 2 hoursor afterany active HAFor HAP adjustments. 
	*Iflactatelevelistrending down, samplescould be done every 2 hoursor afterany active HAFor HAP adjustments. 


	8. CHAPTER 8: PRESERVATION CONCLUSION ANDSYSTEMSHUTDOWN 
	8.1. OCS™ Final Liver Sampling 
	1. 
	1. 
	1. 
	Immediately before cooling the donor liver on OCS™ Liverprior to transplant, perform the following steps: Take a blood sample to evaluate ABG and lactate levels. Liver enzyme profile may be obtained if desired. 

	2. 
	2. 
	Check stability of the organ perfusion parameters. 

	3. 
	3. 
	Check for stable or trending down lactate levels. 

	4. 
	4. 
	Check the Bile production rate. 

	5. 
	5. 
	When the surgical team is ready to transplant the liver, perform the steps in Section 8.2(“Performing the Final LiverFlush”) and Section 8.3(“Removing the Liver from the OCS Liver”). 


	NOTE—To maintain warmth and humidity,keep theorgan chambercoverclosed untiltheliverisready to bedisconnected from theLiver Console. 
	8.2. Performingthe FinalLiverFlush 
	Prior to removing the liver from the OCS™ Liver, the liver should be flushed and cooled on the system using a minimum of 3 L of coldmultiple-electrolytes solution (PlasmaLyte® or equivalent) with supplements. 
	The composition of the final liver flush per liter of cold multiple-electrolytes solution (PlasmaLyte® or equivalent) is as follows: 
	• 
	• 
	• 
	3) 10 mmol/L 
	SodiumBicarbonate (NaHCO


	• 
	• 
	Epoprostenol Sodium (Flolan or equivalent) 2 mcg/L 

	• 
	• 
	Methylprednisolone 160 mg/L flush according to the protocol below: -Hepatic Artery: 1 liter pressurized at 50-70 mmHg -Portal Vein: 2 liters gravity drain. 


	: 
	To perform the final liver flush

	1. 
	1. 
	1. 
	Using sterile technique, flush and de-air each final flush line included in the Liver Perfusion Termination Set, and connect each line to its corresponding port on the LvPM (PV & HA flush ports). 

	2. 
	2. 
	Using pressure bag, pressurize the HA flush solution bag. 

	3. 
	3. 
	Connect the OCS™ drainage bag to the clamped drainage line (red clamp) in the LvPM. 

	4. 
	4. 
	With two tube clamps ready, start the HA and the PV flush by opening the Final Flush line clamps and clamp each line below the level of the flush port using the tube clamps. 

	5. 
	5. 
	Decrease the Pump Flow to 0 L/min and ensure the pump is turned off. 


	CAUTION—Failuretoturnthepumpflowto0L/minquicklywillover pressurizetheLvPMandwillresult inleakage. 
	6. 
	6. 
	6. 
	Open the red clamp to drain the reservoir while flushing the liver. 

	7. 
	7. 
	Maintain the HA pressure at 50-70 mmHg as displayed on the Wireless Monitor. 


	Figure
	Figure 61: Final FlushPortsandClamps 
	Figure 61: Final FlushPortsandClamps 


	8.3. Removing the Liverfromthe System 
	1. 
	1. 
	1. 
	Drape the system to create a sterile field before opening the organ chamber. 

	2. 
	2. 
	Open the organ chamber cover. 

	3. 
	3. 
	Unwrap the liver. 

	4. 
	4. 
	Clamp the HA and PV Cannulae in the organ chamber. 

	5. 
	5. 
	Disconnect the HA and PV Cannulae from the OCS™. 

	6. 
	6. 
	Disconnect the bile cannula from the OCS™. 

	7. 
	7. 
	Disconnect the IVC cannula from the OCS™. 

	8. 
	8. 
	Remove the liver from the OCS™. 


	CAUTION—WhendisconnectingtheliverfromtheLiverConsole, a sterileoperatorperformsallactionsthat areperformed inside ofthe organ chamber. Other actions may be performed by non-sterileoperators. 

	8.4. Shutting Down the System 
	8.4. Shutting Down the System 
	8.4.1. Preparing the OCS™ Liver for Shutdown 
	8.4.1. Preparing the OCS™ Liver for Shutdown 
	To prepare the OCS™ Liver for shutdown after the organ has been removed from the system: 
	1. Press the 
	button to place the system in Standby Mode. 
	Figure

	2. 
	2. 
	2. 
	Follow the on-screen directions to ensure that all data is downloaded to the data card. 

	3. 
	3. 
	If no data card is present, the system will store the data internally and the data can be retrieved later. 


	8.4.2. Removing the Probes from the Tubing 
	The probes are reusable and do not require sterilization since they do not directly contact perfusate. 
	: 
	To remove the probes

	1. 
	1. 
	1. 
	2/HCT Probe from the tubing as described below: 
	After the liver has been removed, detach the HA Flow Probe, the PV Flow Probe, and the SvO


	2. 
	2. 
	2. 
	To remove a flow probe from the tubing: 

	• 
	• 
	• 
	Press the latch on the side of the probe until the probe lid opens. 

	• 
	• 
	Carefully remove the flow probe from the tubing on the LvPM, but leave it connected to the Liver Console. 



	3. 
	3. 
	3. 
	2/HCT Probe from the tubing: 
	To remove the SvO


	• 
	• 
	• 
	Firmly grasp the probe with one hand. 

	• 
	• 
	Use the other hand to gently remove the cuvette from the probe. 



	4. 
	4. 
	Clean the probes as described in Section 11.2, “Cleaning and Disinfecting the Probes,” and store them on the probe hanger inside the system. 


	NOTE—Remove the probesfromthe tubing,butleave themconnectedtothe Liver Console. 
	8.4.3. Turning off the GasCylinder 
	1. Use the cylinder wrench to shut off the gas by slowly turning the shut-off valve clockwise. 
	CAUTIONS— 
	Donotover-tightenthegas valvewith thecylinder wench.Excessivetighteningmaydamagethevalve. Alwaysensurethatthe gascylinder is OFFafterthepreservationsessioniscomplete. 
	2. Disconnect the gas lines connecting the LvPM to the Liver Console. 
	8.4.4. Disposing of the LvPM and Preparing the System for Cleaning 
	After one use, dispose of the entire LvPM, including the attached PC board and all sterile accessories in accordance with institutional protocols for disposing of blood-contaminated materials. 
	To remove the LvPM, face the system so that Wireless Monitor is on your left, do the following: 
	1. 
	1. 
	1. 
	Press the LvPM release lever to disengage the Holding Clamps that hold it in place. 

	2. 
	2. 
	Hold the LvPM with your left hand and disengage it with your right hand. 

	3. 
	3. 
	Angle the LvPM 30° toward you to disengage it from the pump slots. 

	4. 
	4. 
	Lift the LvPM up and out of the system. 

	5. 
	5. 
	Dispose of the entire LvPM using your institution’s protocol for handling and disposing of blood-contaminated materials. 


	CAUTIONS— 
	Donotsterilize the LiverConsole oranycomponentofthe system.Sterilization,byanymeans,willdamage the systemandvoid the warranty. 
	Donotattempttosterilize andreuse the LvPMoranyofthe sterile accessories. 
	NOTE—Theprobesrequirespecialized cleaning and disinfection instructions.SeeSection11.2, “Cleaning and Disinfecting the Probes”formore details. 
	Disposal Regulations: The OCS™ Liver contains components that may require special considerations for disposal as a result of local, national, or EU regulations. Dispose of all single use products per standard hospital procedures. Contact your local TransMedics service representative for disposal instructions for products that are at their end of service life. 
	The use life of the Liver Console is expected to be at least five years with a rate of use of 50 preservation sessions per year. 
	NOTE—SeeChapter 11, “CleaningandMaintainingtheOCS™ Liver” for informationonhowtocleananddisinfect thesystemafter use. 
	Part 2: TECHNICAL GUIDE 
	Chapters 9 -14of this user guide provide technical information relating to the set-up, operation, maintenance and troubleshooting of the OCS™ Liver. 
	9. CHAPTER 9: SYSTEM SETUPANDCONNECTIONS 
	This chapter provides information regarding system setup and connections. 
	9.1. Connectingthe SystemtoAC Power 
	The OCS™ Livercan be powered by connecting it to an acceptable external AC power source or, when disconnected from external power, it can be powered by the OCS™ batteries. When connected to AC power with the ON/OFF switch set to ON, the OCS™ batteries and the Wireless Monitor battery (if the Wireless Monitor is docked) are automatically charged as needed, and battery power is not expended. 
	When using and storing the OCS™ where an acceptable AC power receptacle is accessible, TransMedics recommends ALWAYS connecting the system power cord to the AC source, rather than running the system on battery power. 
	See Section 2.2for electrical safety warnings and cautions. 
	: 
	To connect the system to AC power

	1. Connect the power cord to the recessed power inlet receptacle located above the power cord wrap (Figure62). 
	Figure62: On/OffSwitchandPowerCord 
	Figure
	2. 
	2. 
	2. 
	If necessary, unwind the power cord from the power cord wrap. 

	3. 
	3. 
	Connect the plug into a properly grounded 100 to 240V, 50/60Hz Hospital Grade AC outlet only. When . 
	the system is connected to AC power, the LED above the Wireless Monitor docking area illuminates


	4. 
	4. 
	Position the power cord so that it does not interfere with traffic, using the power cord wrap to take up any excess cord, or positioning and securing the power cord so that it is out of the way. 

	5. 
	5. 
	Ensure the ON/OFF switch is set to the ON position (Figure62). 


	NOTE—Batteries willnot chargeiftheON/OFFswitchis set totheOFFposition.TransMedics recommends leavingthe ON/OFFswitchsettotheONpositionatalltimesexceptwhenthedevicemustbepowereddownforserviceorcleaning. 
	CAUTIONS— 
	DoNOTuse additionalcables,extension cords,oroutletswith theTransMedicssystem. 
	If it is necessary to disconnect the unit from the AC power, the user must unplug the unit from the AC power receptacle. Neitherthe standbybuttonnor thesystemOn/Offswitchwill completely disconnect power. 
	WARNINGS— 
	If it is necessary to disconnect the unit from the AC power, you must unplug the unit from the AC power receptacle. Neither the button northesystemOn/Offswitch willcompletely disconnectpower. 
	Figure
	Donotuse theOCS™ andaccessoriesinthepresenceofexplosiveanesthetics. 
	To avoid electricalshock,useonly thepowercordssupplied by TransMedicsfortheOCS™,and connectonly to properly grounded walloutlets. 
	If you have any doubt about the integrity or suitability oftheexternalpowerorofthecable,plug,or connector,do not connectthe externalpowerisavailable orany problemshave been resolved. 
	powercord.To avoid potentialelectricalhazards,allowthesystemto function on OCS™battery poweronly,untilappropriate 

	Neveruseaconverteradaptertoplugthethree-pronged AC plug into a two-pronged,ungrounded walloutlet,and do not use additionalcables,extension cords,oroutletswith thesystem.Doing so may resultin electric shock to theoperator anddamageto theequipment. 
	9.2. CheckingBatteryPower 
	This section provides instructions for making sure the system and Wireless Monitor have adequate battery power for the preservation session. This section also provides instructions for charging the batteries. 

	9.2.1. Checking Wireless Monitor Power 
	9.2.1. Checking Wireless Monitor Power 
	When the Wireless Monitor is docked on the OCS™, it automatically uses power from the power source supplying the OCS™, and, if the system is connected to AC power, the Wireless Monitor battery is recharged as needed. When you undock the Wireless Monitor and use it remotely, it uses power from its own battery. 
	The two LED lights on the Wireless Monitor’s control panel provide information about Wireless Monitor power status (Figure63): 
	• When the Wireless Monitor is receiving power from the system, the DC Power LED ( 
	) is lit. 
	Figure

	• When the Wireless Monitor is fully charged, the Battery Charging LED ( 
	) is solidly lit. When it is charging the light blinks. Otherwise, the LED is off. 
	Figure

	Figure63: WirelessMonitorPowerLEDs 
	Figure
	9.2.2. Checking System Battery Power 
	You can determine the charge status of each battery by viewing the battery status icons on the Wireless Monitor. For more information, see Table3. If you do not have access to the Wireless Monitor display, perform the following steps to manually check the charge level of each battery. 
	: 
	To check the OCS™ Battery charge LED

	1. 
	1. 
	1. 
	Press the test button on the front of each battery (Figure64). The battery charge LEDs indicate charge level. 

	2. 
	2. 
	2. 
	Determine the charge level and take the appropriate action: 

	• 
	• 
	• 
	If all five indicator LEDs light, the battery is fully charged. 

	• 
	• 
	If the lower LED flashes and the remaining four LEDs are not illuminated, it indicates that the battery is fully discharged. Replace the battery with a fully charged battery or connect the OCS™ to ACpower. 

	• 
	• 
	If no LEDs light, do not use the battery and contact TransMedics service (+1-978-552-0999). 




	Figure64: OCS™ Batteries 
	Figure
	9.2.3. Duration of OCS™ Battery Powered Operation 
	When transporting the OCS™ Liver, be sure to have sufficient quantities of charged batteries to allow for the time you expect the system to be dependent on battery power. Under normal operating conditions, the set of three OCS™ Batteries has sufficient charge to last a minimum of four hours of operation. Each additional battery will supply at least 1.3 hours of operation. 
	WARNING— To avoid lossofbattery powerduring transport,especially dueto unanticipated transportation delays,connectthe systemtoACpower whenever available. 
	The OCS™ batteries are automatically recharged when the system is connected to AC power. Note that the system will charge, in order, the Wireless Monitor, then the OCS™ Batteries, one at a time. 
	9.2.4. Removing and Installing System Batteries 
	When one or more OCS™ batteries are discharged, the Wireless Monitor display indicates which batteries are discharged. You can hot swap the batteries one at a time with a fully charged replacement battery while the system continues to operate normally. You cannot remove more than one OCS™ battery at a time. 
	For details on low battery power indicators, see Table3, “System Status Icons.” 
	WARNINGS— 
	If powered by the OCS™ batteries, the system will cease to function when the batteries are fully discharged. To avoid lossof power, regularlymonitor thebattery status icons andaudiblealarms ontheWireless Monitor displayandreplaceOCS™batteries as needed,or connectthesystemto AC power.(Fordetailson battery capacity alarmsthatappearon theWirelessMonitor screen, see Table3.) 
	Each OCS™battery includesrechargeablelithiumion battery cells.Lithiumisa highly reactiveelementthat can reactviolentlywhen mixedwithwater,leadingtopossiblebatteryleakage,smoke,andfire.Batteriesmustbehandled,storedanddisposedofwithgreat care. Failureto adhereto proper lithium handling proceduresmay causebodilyinjury and environmental and equipment damage. Carefully reviewsafety information in Section 2.2“HandlingBatteries.” 
	CAUTION—Before removing anOCS™battery,make sure youare removing the intendedbattery.Althoughthe systemprevents you fromremoving more than one battery ata time,itispossible to remove any single battery,potentiallyleavingthesystemwith NOchargedbatteriesinplaceandshuttingdownsystemoperation. 
	: 
	To remove a discharged battery and install a fully charged battery

	1. 
	1. 
	1. 
	To test the battery before replacing it, press the battery test button (Figure64). For instructions on testing battery charge status, see Section 9.2.2, “Checking System Battery Power.” 

	2. 
	2. 
	Move the battery’s retaining lever up and out of the way. 


	CAUTION—OnceyouhaveremovedanOCS™ battery,nootherbatterycanberemoveduntilyouinstallabatteryinthe thebattery. 
	open slot and closetheretaining lever.Do nottry to forcefully removea battery.Doing so may damagethesystemand 

	3. 
	3. 
	3. 
	Firmly grasp the battery handle, pull the discharged battery straight out, and set it aside. 

	4. 
	4. 
	Slide the new battery into the open slot and move the retaining lever back in place, making sure the battery is secure. 


	CAUTION—Ensurethatthebattery isoriented correctly (see Figure64) priortoinsertingitintheLiverConsole.Push in gently.Excessive force may damage the battery,resulting in bodily injury and environmental and equipmentdamage. 
	5. Verify battery function by checking the battery status icon on the Wireless Monitor. For more information on viewing battery status, see Table3. 
	NOTES— 
	If you will not be immediately recharging the removed battery, return it to the original TransMedics shipping container for storage. 
	If you need to ship OCS™ batteries, they must be packaged for shipment by qualified personnel and shipped according to applicable transportationlaws intheoriginalshippingpackages or replacements suppliedbyTransMedics. 
	9.3. DockingandUndockingtheWirelessMonitor 
	The Wireless Monitor (Figure65) has side grooves that slide over matching rails on the top of the Liver Console. A connector on the side of the Wireless Monitor inserts into a connector on the system. 
	Figure65: DockingtheWirelessMonitor 
	Figure
	9.3.1. ToDock the Wireless Monitor 
	1. 
	1. 
	1. 
	Position the Wireless Monitor so that its grooves line up with the rails on the system (Figure65). 

	2. 
	2. 
	Slide the Wireless Monitor all the way into the WirelessMonitor docking cradle, until the receptacle on the WirelessMonitor locks into the connector on the system. For reliable operation, make sure that the WirelessMonitor is fully inserted into the LiverConsole so that the electrical contacts are fully connected. The DC Power LED ( from the system. 
	) should be lit indicating the Wireless Monitor is receiving power 



	9.3.2. To Undock the Wireless Monitor 
	1. To undock the Wireless Monitor, use both hands to pull it straight along the rails until the Wireless Monitor clears the LiverConsole. 
	9.3.3. Using the Wireless Monitor Remotely 
	When removed from the system, the Wireless Monitor operates from its own battery. 
	CAUTIONS— 
	Before undocking the WirelessMonitor,check the WirelessCommunicationstatusicontomake sure itissafe toundock the 
	WirelessMonitor( data loss. 
	).If theWirelessFaulticon( 
	) isdisplayed, DONOTundocktheWirelessMonitor.Doingsomayresultin 

	Keepthe WirelessMonitorwithinanunobstructedrange ofapproximately3 metersatalltimesandasclose aspossible tothe systemtofacilitatequickresponsetoalarms andother conditions that requireintervention.Ifthereis anobstructionbetween the WirelessMonitorandthesystem,theeffectiverangemaybereduced. 
	If the Wireless Monitor is out of range of theLiverConsole for10 minutes,itturnsitselfoff.While the WirelessMonitorisoff,the rest ofthesystemcontinues tofunction.OncetheWirelessMonitor isdocked on theLiverConsole,itturnsitselfback on and full monitoringfunctionalityisrestored. 
	WhentheWirelessMonitorisbackinrange,verifyallparametersareasexpectedintherareinstancethatasystemeventoccurred whileoutofrange. 
	If the Wireless Monitor unexpectedly generates an Out of Range alarm, verify that the OCS™ pumpisstillfunctioningandcheckthe status oftheorgan. 
	During remote operation, all controls operate normally except the Run/Standby button ( only when the Wireless Monitor is docked to the system. The Run/Standby button lets you transition the OCS™ from an inactive state (Standby) to an active state (Run). If the Wireless Monitor loses the wireless connection tothe system, a warning tone emits and continues until the connection is re-established. Refer to the Cautions above for more information. In addition to the warning tone, the Wireless Fault icon blinks a
	) which functions 

	Figure
	NOTE—Even though theWirelessMonitoris out of range, or thescreenis blankwhennopower is available,theOCS™ continues workingatthecurrentsettings,unlesstheOCS™ losespower.WhentheWirelessMonitorreturnstonormaloperation,youcan viewthemessages. 


	9.4. SDS Status and Monitoring 
	9.4. SDS Status and Monitoring 
	The OCS™ Liver provides status pertaining to all 3 of the SDS channels on the main monitoring screen of the Wireless Monitor at all times. Figure66 below shows the SDS status frame displayed on the lower right side of the Wireless Monitor. Table 15 below defines the values in the figure. 
	Figure
	Figure 66: WirelessMonitor MainScreenStatus 
	Figure 66: WirelessMonitor MainScreenStatus 


	Table 15: MainScreenStatusItems 
	Item 
	Item 
	Item 
	Description 

	1 -Channel Label 
	1 -Channel Label 
	The channellabellinks the status with the channelas labeled on the SDS Console. 

	2 -SolutionType 
	2 -SolutionType 
	Thisdisplays the solution type configured for each channel. PGI2 = Prostacyclin(EpoprostenolSodium(Flolanorequivalent)) TPN = Total Parenteral Nutrition solution Bile Salt = Bile Saltsolution 


	Item 
	Item 
	Item 
	Description 

	TR
	N = None 

	3 -Estimated Volume Remaining 
	3 -Estimated Volume Remaining 
	Thisisa graphical representation of the estimated solution remaining in its container based on the amount that has been delivered and the initial volume. 

	4-Current Delivery Rate 
	4-Current Delivery Rate 
	Thisdisplays the rateat which the channeliscurrently delivering solution. 


	Table 16 below defines the different icons used to convey status on the main monitoring screen of the Wireless Monitor. 
	Table 16: MainScreenIconDescriptions 
	Icon 
	Icon 
	Icon 
	Description 

	TR
	TD
	Figure

	The icon with a dashed outline indicatesthat no SDS cassetteisinserted. 

	TR
	TD
	Figure

	The icon with a solid outline and blue fillindicatesthat the SDS cassetteisinserted and that the channelisin Manual Mode. The amount of blue fillin the icon isproportional to the estimated percent of solution volumeremaining. 

	TR
	TD
	Figure

	The icon with a solid outline and grey fillindicatesthat the SDS cassetteisinserted but the channelisnot infusing. Thisgenerallyoccurs when the circulatory pump isOff. The amount of grey fillin the icon isproportional to the estimated percent of solution volume remaining. 

	TR
	TD
	Figure

	The icon with a colored background and a yellow trianglewith an exclamation point indicate that thechannelrequires attention. Thebackgroundcolor identifies thepriority. 


	9.4.1. Solution Delivery Trending 
	9.4.1. Solution Delivery Trending 
	The OCS™ Liver stores the solution delivery rates over time for all channels. The Wireless Monitor is capable of trending the delivery rate in a trend graph or in conjunction with other trended parameters. 
	A trend graph can display the most recent 24 hours of session data, updated every two minutes. Each data point represents the average value calculated over the previous two minutes. The user can view 3 1/2 hours of data at once and use the rotary knob to scroll back and forth to review all the saved data. 
	: 
	To display the solution delivery rates trend

	1. 
	1. 
	1. 
	Press the Configuration Menu button. 

	2. 
	2. 
	Turn the rotary knob to highlight the Liver tab and then press the knob. 

	3. 
	3. 
	Select Middle Graphical Frame or Bottom Graphical Frame. 

	4. 
	4. 
	Select Primary. 

	5. 
	5. 
	Choose the solution type to display in a graph: PGI2, TPN, or Bile Salt. 

	6. 
	6. 
	If desired select a Secondary parameter to trend. 

	7. 
	7. 
	If desired select a blood sample to trend. 

	8. 
	8. 
	Select Accept to close the Graphical Frame Menu. 

	9. 
	9. 
	Select Accept to accept changes and close the Configuration Menu. 


	9.4.2. Monitoring Alarms, Faults, and Advisories 
	When the SDS detects an operating problem, an audible indication commensurate with the priority of the problem is sounded and an alarm is displayed on the Wireless Monitor. Acknowledgement of alarms for the SDS is the same as all other alarms declared by the Liver Console. Refer to Table26fortroubleshooting of SDS faults messages. 
	The SDS alerts shown in Table 17 below are monitored and declared during all modes of solution delivery. 
	Table 17: SDS AlertsDescription 
	Alert 
	Alert 
	Alert 
	Description 

	PotentialActions 

	ChannelNot 
	ChannelNot 
	Occurs whenacassetteis insertedandthecirculatory 

	If solution delivery is desired, configure the Infusing 
	pump ison buttheSDSchannelisconfigured to Off. 
	channelto Manualmode. LowSolution 
	OccurswhentheSDScalculatesthatthesolution 
	Replace the solutioncontainer withafull Remaining 
	remaininginthecontainer is almost empty. 
	container and selectResetStatisticsin the action menu forthedesired channel. 
	CAUTIONS—. OnlytheTransMedics-suppliedinfusionlinemaybeused.Other infusionlines willnot workwith theOCS™ Liver. 
	9.5. Usingthe GasCylinders 
	To assure that a sufficient supply of oxygenis continuously circulated with the perfusate, carefully monitor the 2parameter on the Wireless Monitor display. For details of where gas-related parameters appear on the Wireless Monitor during a preservation session, see Chapter 10: Managing the System. If the system is in Standby Mode or the pump has not been turned on yet, open the gas valve and check the pressure gauge on the gas regulator in the LiverConsole. 
	gas status frame and the SvO

	CAUTIONS— 
	It is vital to keep careful trackofgasstatusbefore and duringorgan preservation.Insufficientgassupplymaylead to tissuehypoxia. 
	Bring aspare gascylinderifyouanticipate thatthe amountofgasremaining inthe gascylinderwillnotlastforthe projected duration ofpreservation orifyou anticipateany possibledelays. 
	9.5.1. Estimating the Remaining Gas Supply 
	When the system is in Run Mode, the Wireless Monitor provides continuously updated information about remaining gas cylinder capacity. However, when the system is in Standby Mode, you can only estimate the remaining gas supply (without turning on the Wireless Monitor) by viewing the pressure gauge on the gas cylinder. Table 18 below indicates the hours of gas supply left at various pressure readings and flow rates. 
	Table 18: Hoursof GasSupplyRemainingatVariousFlowRatesandCylinder Pressures 
	Pressure (psi) 
	Pressure (psi) 
	Pressure (psi) 
	FlowRate (mL/min) 

	300 
	300 
	350 
	400 
	450 
	500 
	550 
	600 
	650 
	700 
	750 
	800 

	3000 
	3000 
	21.5 
	18.5 
	16.2 
	14.4 
	12.9 
	11.7 
	10.8 
	9.9 
	9.2 
	8.6 
	8.1 

	2500 
	2500 
	17.8 
	15.2 
	13.3 
	11.8 
	10.7 
	9.7 
	8.9 
	8.2 
	7.6 
	7.1 
	6.7 

	2000 
	2000 
	14.0 
	12.0 
	10.5 
	9.3 
	8.4 
	7.6 
	7.0 
	6.5 
	6.5 
	5.6 
	5.2 

	1500 
	1500 
	10.2 
	8.7 
	7.7 
	6.8 
	6.1 
	5.6 
	5.1 
	4.7 
	4.4 
	4.1 
	3.8 

	1000 
	1000 
	6.4 
	5.5 
	4.8 
	4.3 
	3.9 
	3.5 
	3.2 
	3.2 
	2.8 
	2.6 
	2.4 

	500 
	500 
	2.6 
	2.3 
	2.0 
	1.8 
	1.6 
	1.4 
	1.3 
	1.2 
	1.1 
	1.1 
	1.0 


	9.5.2. Removing and Installing a Gas Cylinder 
	This section provides instructions for removing an empty gas cylinder and installing a new gas cylinder. It also provides details on how to determine if the regulator’s yoke gasket is intact, and if necessary, how to replace it. 
	CAUTION—To minimizethetimewithout gas supplytotheorgan,workas quicklyas possiblewhenremovingandreplacinggas cylinders during preservation. 
	: 
	To remove an emptygas cylinder

	1. Lift the cylinder release handle on the front of the LiverConsole (Figure67). 
	Figure67:Removing an Empty GasCylinder 
	Figure
	2. 
	2. 
	2. 
	Open the access door to the gas cylinder compartment(Figure68). 

	3. 
	3. 
	Remove the cylinder wrench mounted inside the door at the front of the compartment on a Velcro® mounting strip. 

	4. 
	4. 
	Slide the gas cylinder partially out of the compartment so that you can access the regulator fitting. 


	Figure68: GasCylinderand Regulator 
	Figure
	NOTE—You cannotremovethecylinderatthispointbecausetheregulator fittings andgaugeareattachedtothe cylinder and arepermanentlyconnected insidethe compartment. 
	5. Use the cylinder wrench to shut off the gas by slowly turning the shut-off valve clockwise. 
	CAUTION—Donotovertightenthe T-handleor valve.Tightening too much may damage the valve. 
	Figure
	Figure 69: GasCylinderCompartmentWrench 
	Figure 69: GasCylinderCompartmentWrench 


	6. Using your fingers, loosen the T-handle (shown in Figure68)that holds the cylinder in the regulator by turning the handle counterclockwise. Swing the regulator out of the way. 
	NOTE—You may heara hissing sound fromsomeresidualgasventing as you disconnect theregulator.Ifthecylinder 
	continuesto vent,then thevalveisnotcompletelyshut.To correct,immediatelyclosethevalveasdescribed in step 5. 

	7. Gently slide out the empty cylinder. Use caution as the regulator is now hanging by tubing and cabling. Make sure the cylinder is completely detached before pulling it all the way out. 
	: 
	To install a new gas cylinder

	1. Remove the gas cylinder from the packaging, and remove the shrink-wrap packed around the valve, and then remove the white plastic plug. 
	NOTE—Discardthe shrink-wrapandplasticplug,butbesuretoKEEPtheotherpackagingtousewhenreturningempty cylindersfor refill. 
	2. 
	2. 
	2. 
	Partially insert the new cylinder, with the bottom of the cylinder toward the LiverConsole and the cylinder valve toward you. 

	3. 
	3. 
	Make sure that the regulator’s yoke gasket is in place and undamaged. If the gasket appears to be damaged, remove it and replace it as described in Section 9.6,“Replacing a Yoke Gasket.” 


	WARNING—Donotlookintothe high-pressureexhaustsourceswhileconnecting thegascylinderto theregulator.Using a cylinderwithouta yokegasketorwith a damaged yokegasketmay causethecylinder to leak high pressure gas, possibly resultingininjury. 
	Figure70: GasCylinder-RegulatorYokeGasket 
	Figure
	4. Place the regulator on the valve stem and line up the pins on the regulator with the holes on the valve stem. 
	NOTE—If the cylinder is not properly mounted, gas will vent when the cylinder’s valve is opened. To correct, immediately closethe valve and remountthe regulator. 
	5. 
	5. 
	5. 
	Hand-tighten the T-handle by turning the handle clockwise. 

	6. 
	6. 
	If you are ready to use the system, to test the gas valve, or to read the pressure level, use the gas cylinder wrench to open the valve slowly, turning it counterclockwise. 

	7. 
	7. 
	When the valve is open, ensure that the gauge indicates a high enough reading to meet the projected gas needs (Table 18). If not, replace the cylinder with a full cylinder. 

	8. 
	8. 
	Push the cylinder all the way into the cylinder compartment. 

	9. 
	9. 
	Return the wrench to its location on the wrench mount in the gas cylinder compartment, so that it will be available for the next use. 

	10. 
	10. 
	Lock the cylinder in place by pressing the cylinder release handle on the front of the system. 

	11. 
	11. 
	Close the access door to the gas cylinder compartment. 


	9.5.3. Returning an EMPTY Gas Cylinder to TransMedics 
	This section provides instructions for returning a gas cylinder to TransMedics. For safety reasons, a depleted gas cylinder must be fully emptied prior to shipping. 
	CAUTIONS— 
	Avoidcontactwiththegasstream.Gas under pressurecancausebodilyinjuryandpropertydamage. 
	Openthevalveslowly.Openingitquicklyoranyfurtherthan1/4turnmaycausethegascylindertomoverapidlyfromitscurrent location, which may result in bodily injury and propertydamage. 
	UseONLYpackagingorareplacementpackagingsuppliedbyTransMedics.Othercontainersmaynotsufficientlyprotectthecylinder frompotentialdamageduringshipment, andmaynotmeetregulatoryrequirements. 
	: 
	To prepare a gas cylinder for shipping

	1. 
	1. 
	1. 
	Move the partially empty cylinder to a well ventilated, open area and strap it to a stable cart, or place it on a stable flat surface where it cannot roll or fall. 

	2. 
	2. 
	Position the cylinder with the valve outlet face down, away from people and loose objects. 

	3. 
	3. 
	Slowly open the valve 1/4 turn. 

	4. 
	4. 
	After the cylinder is empty, leave the valve open. 

	5. 
	5. 
	Label the cylinder EMPTY, and pack it in the inner packaging in which the cylinder was originally shipped, and return it for replacement. 


	9.6. Replacing aYoke Gasket 
	The yoke gasket is a gasket that seals the regulator to the gas valve. If it is damaged or missing (see example in Figure70),it must be replaced. 
	To replace a damaged yoke gasket: 
	To replace a damaged yoke gasket: 

	1. 
	1. 
	1. 
	Wearing gloves, remove the damaged yoke gasket from the base and discard it. 

	2. 
	2. 
	Remove the new gasket from its packaging. 

	3. 
	3. 
	Clean the gasket and the brass post with an alcohol wipe and allow the alcohol to air dry prior to installing the gasket. 

	4. 
	4. 
	Press the gasket down to the base, making sure that it is fully seated. 


	NOTE—Thegasketisthesameon both sidesso may bepositioned eitherway. 
	9.7. Usingthe TransMedicsDataCards 
	Transitioning from Standby Mode to Run Mode initiates an active period of OCS™ use known as a session. When the system is in Run Mode, system information is automatically stored internally. The system logs the following data: 
	• 
	• 
	• 
	All system error events 

	• 
	• 
	All system operating alarm events 

	• 
	• 
	Trend data for each parameter at 2-minute intervals 

	• 
	• 
	Blood gas sample values as entered by the user. 


	The OCS™ is shipped with data cards. Each card can hold data from multiple preservation sessions. TransMedics recommends installing the card prior to transitioning from Standby Mode to Run Mode, removing the card to retrieve data during the system shutdown protocol after the organ is removed, and then reinstalling it to prepare for the next session. 
	CAUTION—UseonlydatacardssuppliedbyTransMedics. OtherdatacardswillnotfunctionproperlywiththeOCS™andmay causea disruption ofOCS™ operation. 
	NOTE— For instructions ontransferringdatafromtheOCS™tothedatacard,see,Section10.1.2,“ManagingSessionFiles.” 
	After you install a data card, the system automatically transfers all preservation session data to the data card. The system then updates it at 15-minute intervals. For details on data-related messages and status icons you may see when using a data card, refer to Chapter 10: Managing the System. 
	Figure71: Data Card and InstallationSlot 
	Figure
	: 
	To install a data card

	1. 
	1. 
	1. 
	With the system top cover removed, locate the data card slot at the back of the system at the top right of the Wireless Monitor docking area (Figure71). 

	2. 
	2. 
	Open the slot cover. 

	3. 
	3. 
	Align the card vertically as shown in Figure71 and gently push it into the slot. 

	4. 
	4. 
	Close the slot cover. 


	: 
	To remove a data card

	1. 
	1. 
	1. 
	Open the slot cover. 

	2. 
	2. 
	Push the edge of the card down until the card releases and partially ejects. 

	3. 
	3. 
	Remove the card by pulling it straight up and out of the card slot. 

	4. 
	4. 
	Close the slot cover. 


	9.8. Usingthe Mobile Base 
	You can install and remove the Mobile Base at any time during use, as needed. Use the wheel locks on the front wheels to lock the system for stability; unlock the wheels to move and position the system. With the Mobile Base installed, the organ chamber is at bedside level. During transport, the push handle can be set to the up position and used to push the system. With the Mobile Base removed, the LiverConsole can be set flat or carried by two people with the lift handles. (See 
	Figure27.) 
	CAUTIONS— 
	AlwaysusetwopeopletoliftorcarrytheOCS™,whichmayweighupto45kg(100lb)withoutorgan,fluids,ortheMobileBase. AlwaysuseahandtoopenandclosetheReleaseHandle.Otherwisethemobilebasecould bedamaged. Donotuse the pushhandle toliftthe OCS™.This handleisnotdesigned to supportthesystemweight.Systemdamageorpersonal 
	injury may result if the push handle is used improperly. 
	: 
	To remove the Mobile Base

	1. 
	1. 
	1. 
	Close the front panel and install the top cover on the LiverConsole. 

	2. 
	2. 
	Press each wheel lock downward to lock the Mobile Base in place. 

	3. 
	3. 
	Pull the Mobile Base release handle outward by hand to release the Mobile Base grips. 

	4. 
	4. 
	Using two people, lift the OCS™ with the right and left lift handles. 


	: 
	To mount the LiverConsole to the Mobile Base and move the system

	1. 
	1. 
	1. 
	Close the front panel and install the top cover on the LiverConsole. 

	2. 
	2. 
	Orient the Mobile Base so that the rotating wheels face the right of the LiverConsole and press each wheel lock downward to lock the Mobile Base into position. 

	3. 
	3. 
	Pull the Mobile Base release handle outward by hand to release the Mobile Base grips. 

	4. 
	4. 
	Using two people, lift the OCS™ with the right and left lift handles and position it on the Mobile Base. 

	5. 
	5. 
	Adjust the LiverConsole until the Mobile Base is in place. 

	6. 
	6. 
	Push in the Mobile Base release handle by hand to activate the Mobile Base grips. 

	7. 
	7. 
	When ready to move the system, lift the wheel locks to unlock the wheels, and set the push handle to the up position. 


	10. CHAPTER 10: MANAGINGTHESYSTEM 
	This chapter provides information and instructions for managing the OCS™ Liver. 
	10.1. ManagingSessions 
	A session is a period of time during which the system is in active use. During a session, users can perform such tasks as priming the LvPMcircuit and preserving and monitoring the liver. This section provides information and instructions for managing each session. It includes how to switch the system from Standby Mode to Run Mode, and how to manage session files. 
	10.1.1. Using Standby Mode and Run Mode 
	When the OCS™ power switch is turned ON, you can select one of two power modes: Standby Mode and Run Mode. Standby Mode is intended for when the OCS™ is not in active use. To initiate a session and begin active use of the OCS™, transition to Run Mode. In Run Mode, the OCS™ and Wireless Monitor are fully functional, with monitoring capabilities enabled. 
	CAUTIONS— 
	The 
	button on theWirelessMonitorfunctionsonly when theWirelessMonitorisdockedontheLiverConsole. To completely turn thesystemoff,pressthepowerswitch (located on thelowerleftsideofthesystem)and unplug thesystem. 
	Figure

	10.1.1.1. Using Standby Mode 
	Use Standby Mode to conserve power and to recharge the batteries during storage. In Standby Mode: 
	• 
	• 
	• 
	The Wireless Monitor display is blank (off) 

	• 
	• 
	The circulatory pump is turned off 

	• 
	• 
	The blood warmer is turned off 

	• 
	• 
	Gas flow is turned off. 


	Standby Mode is the recommended power mode for storage of the OCS™. While in Standby Mode, the batteries in the Wireless Monitor and OCS™ can be charged if the OCS™ is connected to an appropriate power supply and the On/Off button is set to the On position. 
	NOTES— 
	Whenthe OCS™isinStandby mode andnotconnectedtoAC power,the batterieswilldeplete.TransMedicsrecommends connectingtheOCS™to ACpower whenever possible. 
	Batterieswillnotcharge ifthe On/Offbuttonissettothe Offposition.TransMedicsrecommendsleaving the On/Off button set to theOnpositionat alltimes except whenthedevicemust bepowereddownfor serviceor cleaning. 
	CAUTION—StandbyModeshouldbeusedonlywhenanorganis notbeingpreserved. 
	10.1.1.2. ToEnter Standby Mode 
	Connect the system to AC power if storing the system With the system in Run Mode, dock the WirelessMonitor and press the 
	button. The system prompts you to confirm that you want to enter Standby and, if a data card is not installed, to optionally insert a data card. 
	Figure

	CAUTION—The 
	button on theWirelessMonitorfunctions only when theWirelessMonitorisdocked on theLiverConsole. 
	Figure

	To transfer files and enter Standby mode, insert a data card if necessary and select Enter Standby. If a data card is installed, the system begins transferring session data to the data card. 
	The Wireless Monitor turns off, and the system transitions to Standby mode. 
	10.1.1.3. ToEnter Run Mode from Standby Mode 
	1. Press prompts you to either create a new session file or to continue the previous session. 
	1. Press prompts you to either create a new session file or to continue the previous session. 
	. The system automatically performs a Self Test and displays system messages. The system 

	2. 
	2. 
	2. 
	Do one of the following: 

	• 
	• 
	• 
	To create a new session, select New Session File. The system configuration reverts to the saved session defaults. 

	• 
	• 
	To continue adding data to the previous session, select Continue Prior Session. The system configuration retains its latest settings. 




	NOTE—If the system detects an issue during the Self Test, a message is displayed with information about the issue until it is resolved.For moreinformationaboutsystemmessages, seeChapter12: Troubleshooting.” 
	10.1.2. Managing Session Files 
	This section provides information about the type of data that is collected during each session, and how to copy 
	the session data to a data card. A session is created in internal system memory when the system is set to Run Mode. Every time Run Mode is entered, you can choose whether to continue using the last session file or create a new one. 
	When you insert the data card, the latest state of the session files for the current session is copied to the card. TransMedics recommends that you insert a data card at the beginning of each session. 
	NOTE—Underordinarycircumstances,data fromallproceduresassociated with an organ should be documented in only one session. 
	Data are continuously saved in internal memory. The OCS™ will log critical data regardless of the state of the Alarm System and regardless of whether a data card has been inserted by the user. The OCS™ will retain logged data after a total loss of power. 
	All session data from internal memory is automatically transferred to the user accessible card when the user inserts a data card. If the card is left in this external slot, data from the current session is updated every 15 minutes and upon entering Standby. 
	The system logs the following information for each session: 
	• 
	• 
	• 
	All system operating and error events 

	• 
	• 
	All physiological, capacity, and system fault alarm events 

	• 
	• 
	Trend data for each parameter at 2-minute intervals. 


	The data saved on the SD data card are in .xls or .txt file format. Table 19 below describesthe contents of the session files. 
	Table19: SessionData Files 
	File Name 
	File Name 
	File Name 
	Data Logged 

	events.txt 
	events.txt 
	Includes the following text that is associated with the current session: Alarms, annotations,configuration settings,and otherchangesto systemsetup and operation, logged by date and time. 

	trends.xls 
	trends.xls 
	Includes trend data associated with the current session for all parameters sampled at two-minuteintervalsandloggedbydateandtime. Thetrenddatasavedonthedata card istab-delimited and the column data format isgeneral. 

	blood-sample.xls 
	blood-sample.xls 
	Includes blood sample data entered by the user associated with the current session for allparameterssampled including the timeand type (Arterial or Venous). 

	system-errors.txt 
	system-errors.txt 
	Thistext filecontainsthesystem’s cumulativeerrorhistory, loggedbydateand time. 


	: 
	To copy sessions to the data card

	1. 
	1. 
	1. 
	Insert the TransMedics data card into the card slot. All available data from the current session are automatically transferred to the card. 

	2. 
	2. 
	To obtain data from previous sessions, press 


	and do one of the following: 
	Figure

	• 
	• 
	• 
	To copy the last five sessions, select Copy Last Five Sessions. 

	• 
	• 
	To copy all the sessions that are currently stored in the OCS™’s internal memory, select Copy All Sessions. 


	CAUTIONS— 
	To avoid possibleoperationalproblems,useonly data cardssupplied by TransMedics. 
	Whileadatatransferisinprogress,thedatacardstatusiconisdisplayedwithagreenarrow.Toavoiddatalossorcorruption, do notremovethe card whilethe transfer is inprogress. 
	NOTE—You can performothertaskswhilethesession data arebeing transferred to thecard.However,do notremovethecard untilthe data transferiscomplete. 
	10.2. Usingthe ConfigurationMenu 
	Press the rotary knob to display the Configuration Menu. The Configuration Menuis organized by tabs. Use the System tab to configure global system settings such as the time and date. Use the Liver tab (Figure72) to configure parameters such as alarm ranges, gas flow rate or blood temperature. 
	Menu selections are effected using the rotary knob. As the knob is rotated, menu items are highlighted. When you press the knob on a highlighted item, the item becomes selected. Depending on the menu item, it may be immediately acted on, such as Accept, or it may lead to another menu, such as Alarms, or it may enable configuration of a value, such as Gas Flow Rate. 
	Configuration changes are only committed when the Configuration Menu is exited using theAccept selection. If the Configuration menu is exited using the Cancel selection, the system configuration remains unchanged. 
	Figure72: ConfigurationMenuTab 
	Figure
	: 
	To display and use the Configuration Menu

	1. 
	1. 
	1. 
	Press the Configuration Menu button to display the Configuration Menu. 

	2. 
	2. 
	To select a tab, turn the rotary knob to highlight one of the tabs 

	3. 
	3. 
	To select the highlighted tab, press the knob. The menu associated with the selected tab is activated. Turn the knob to scroll through the fields on the selected menu. 

	4. 
	4. 
	To select an item, highlight it and press the knob. The selected item blinks. Turn knob to the value you want and press the knob again. The knob returns to its item-selection function. 

	5. 
	5. 
	To change a parameter, turn the knob to the value you want and press the knob again. 

	6. 
	6. 
	6. 
	To complete configuration changes, do any of the following to exit the Configuration Menu: 

	• 
	• 
	• 
	To apply and save the changes, select Accept. 

	• 
	• 
	To cancel the changes, select Cancel. 

	• 
	• 
	To select another tab on the Configuration Menu, turn the knob. 




	10.3. Usingthe ActionMenu 
	Use the Action menu to perform the tasks in Table 20 below. 
	Table20: Action Menu Functions 
	Action 
	Action 
	Action 
	Description 

	DisplayStatus 
	DisplayStatus 
	Displaystechnicalinformationaboutthe Liver Consoleand the LvPM. 

	DisplayAlarmSummary 
	DisplayAlarmSummary 
	Displaysasummaryofthe currentalarms. 

	Start/RestartPerfusionClock 
	Start/RestartPerfusionClock 
	Resetsthe PerfusionClock tozero,orifthe PerfusionClock isnotcurrently running, startsthe PerfusionClock. 

	AddAnnotation 
	AddAnnotation 
	Lets userenter textstrings thatare added tothe sessioneventfile. 

	RecordBloodSample Data 
	RecordBloodSample Data 
	Lets userenter bloodgassample datafordisplay asatrendandforinclusioninthe sessionfile. 

	EditBlood SampleData 
	EditBlood SampleData 
	Lets usereditbloodgassample datathathasbeen entered intothe sessionfile. 

	Copy Current Session 
	Copy Current Session 
	Copies the current session folder to the external SDcard. 

	Copy LastFive Sessions 
	Copy LastFive Sessions 
	Copies only the mostrecent five session foldersto the external SDcard. 

	Copy AllSessions 
	Copy AllSessions 
	Copies allsession foldersto the external SDcard. 

	ScaleHAP 
	ScaleHAP 
	Usercanswitchbetweenfixedreal-timewaveform scales or use automaticwaveform scaling 

	ScalePVP 
	ScalePVP 
	Usercanswitchbetweenfixedreal-timewaveform scales or use automaticwaveformscaling 

	ToggleTrend Scroll 
	ToggleTrend Scroll 
	Switches thetrendgraphscrollingmethodbetweenscrollingbyeachsample(with acursor) and scrolling by 30-minutepages. 

	De-airSDSLines 
	De-airSDSLines 
	Lets user de-airdesired SDSline(s). 

	Reset SDS AStatistics 
	Reset SDS AStatistics 
	If aninfusion bottle or bag is depleted and needs to be replaced, this allows user to reset the statistics oftheinfusionfor channelAincludingtheinitialvolumeandcalculatedremaining time. Totalvolumeinfusedremains unaffected. 

	Reset SDS B Statistics 
	Reset SDS B Statistics 
	AllowsresetofstatisticsmentionedaboveforchannelB. 

	Reset SDS C Statistics 
	Reset SDS C Statistics 
	AllowsresetofstatisticsmentionedaboveforchannelC. 

	Figure 73: Action Menu 
	Figure 73: Action Menu 


	: 
	To display and use the Action Menu

	1. Press 
	to display the Action MenushowninFigure73below. 
	Figure

	Figure
	2. 
	2. 
	2. 
	To scroll through the available menu items, turn the rotary knob to highlight the items. 

	3. 
	3. 
	To select the highlighted item, press the knob. 

	4. 
	4. 
	If the selected item has a menu associated with it, the menu is activated. Turn the knob to scroll through the fields on the selected menu. 

	5. 
	5. 
	To select an item, highlight it and press the knob. The selected item blinks. 

	6. 
	6. 
	To change a set-point, turn the knob to the value you want and press the knob again. The knob returns to its item-selection function. 


	10.4. ConfiguringSystemSettings 
	This section describeshow to configure the system settings to include setting the time and the date. 
	10.4.1. To Configure the System Settings: 
	1. 
	1. 
	1. 
	Set the time and date displayed by the system. 

	2. 
	2. 
	Configure the units displayed for the trended blood samples 

	3. 
	3. 
	Set the system configuration to factory default settings for alarm limits, graphical frames configurations and blood sample units. 

	4. 
	4. 
	Save current system configuration as the Saved Defaults. 

	5. 
	5. 
	Set the current system configuration to the Saved Defaults. 


	Figure
	Figure 74: Configuration Menu SystemTab 
	Figure 74: Configuration Menu SystemTab 


	CAUTION—Thesystemdoesnot automatically adjustforDaylightSaving Time.Ifyourarea usesDaylightSaving Time,you need to manuallyresetthetimetoadjusttoDaylightSavingTime. 
	NOTE—Setthesystemtimebeforestartingtheperfusionclock.Oncetheperfusionclockis running, youcannot set thesystem timeuntilyoustart anewsession. 
	10.5. Configuring Session Settings 
	This section describeshow to configure the system. 
	10.5.1. Configuring Alarms 
	Use the Alarm Setup window(Figure75) to configure the alarm ranges and settings. You can configure each physiological alarm’s enable/disable setting individually. 
	In the Alarm Setup window, rotate the knob to highlight the value you want to change and press the knob to activate the selection. Rotate the knob the desired value and press the knob to set the value. Then exit the menu using the Accept or Cancel selections. Then Accept or Cancel on the ConfigurationMenu to complete the process. 
	Each time you place the system in Run mode, the alarms that you configure are automatically in effect. The icon indicates that an alarm is on and will display on the Wireless Monitor if the value rises above or falls below the settings. The icon indicates that the alarm is off; the alarm will not emit a tone and alarm-related messages will not appear in the Alarm Banner. 
	Figure

	Figure
	CAUTIONS— 
	Donotsetalarmlimitstoextremevaluesthat canrender thealarmsystemuseless. The Liver Consolewilllogcriticaldataregardlessofthestateofthealarmsystem. Alarmsystemsettingarerestoredautomaticallyafterapowerlossofanyduration. 
	For more information about alarms, see Section 10.8,“Managing Alarms.” 
	Figure
	Figure 75: Parameter Alarms 
	Figure 75: Parameter Alarms 


	Table 21 below lists the alarm limit ranges and the factory default settings. 
	Table 21: AlarmLimitsRangesand FactoryDefaults 
	Parameter 
	Parameter 
	Parameter 
	Range 
	Lower Limit FactoryDefault 
	Upper LimitFactory Default 

	HAF 
	HAF 
	0.20-1.05L/min 
	0.30 L/min 
	0.6L/min 

	PVF 
	PVF 
	0.45-2.05 L/min 
	0.50 L/min 
	1.50 L/min 

	HAP 
	HAP 
	40-150 mmHg 
	65 mmHg 
	100 mmHg 

	PVP 
	PVP 
	0-15 mmHg 
	4 mmHg 
	10mmHg 

	TEMP 
	TEMP 
	33-38°C 
	33.5°C 
	34.5°C 

	SvO2 
	SvO2 
	55-95% 
	70% 
	n/a 

	HCT 
	HCT 
	16-30% 
	20% 
	n/a 


	10.5.2. Configuring Graphic Frames 
	Use the Middle Graphic Frame (Figure76) and Bottom Graphic Frame menu options to configure which graphic frames are displayed in the middle and bottom sections of the WirelessMonitor. 
	Figure
	Figure 76: MiddleGraphicFrame 
	Figure 76: MiddleGraphicFrame 


	You can configure the middle and bottom graphical frames to display different combinations of real-time, trend, and blood sample graphs. For each graphical frame, a primary, secondary and blood sample graph may be configured. 
	10.5.2.1. Setting the Gas Flow Rate 
	Use Configuration Menu to specify the amount of gas flow in mL/min. Each time you enter Run Modeduring the session, the gas flow rate that you configure is automatically in effect. 
	10.5.2.2. Setting the Temperature Set Point 
	Use the Configuration Menu to specify the temperature set point. The Temp Set Point is the temperature at which you want the blood warmer to maintain the blood and other fluids that are perfusing the organ. 
	CAUTION—Whensettingtemperature,carefullyfollowthedirectionsforuse. 
	10.5.2.3. Setting the Blood Sample Units 
	The Liver Console is capable of displaying blood gas samples as entered by the user in a trend graph. Use the System (Figure72) tab of the Configuration Menu to configure blood sample units for parameters that can have multiple types of units. 
	NOTE—You cannotchangetheblood sampleunitsonceblood sampleshavebeen entered. 
	10.6. ManagingConfigurationSettings 
	This section provides information and instructions for saving default settings and restoring system settings. It also lists the system parameters, ranges, and factory-default values. 
	10.6.1. Saving Default Settings 
	Use the System tab of the Configuration Menu to save the current settings as the session default. The session default settings are applied automatically when a new session starts. 
	10.6.2. Restoring System Settings 
	Use the System tab of the Configuration Menu to restore the saved defaults and to restore the factory defaults. Restoring to the saved settings reverts all settings to the last saved session defaults. Restoring to the factory settings reverts all settings to the factory default settings. 
	CAUTION—Before saving yourselectionsby selecting Accept or Save asDefaults, besuretoreviewthedisplayedsettings tomake sureyouhaveset theseparameters for adequateorganpreservation. 
	Table 22 below lists the system parameters, ranges, and factory-default values. When you restore the system to its factory-default settings, all parameters are changed to the factory-default values shown in this table. For factory-default alarm settings, see Table 21 above. 
	Table 22: SystemParameterRangesandDefaultValues 
	Parameter 
	Parameter 
	Parameter 
	Range 
	Factory Default 

	GasFlowRate 
	GasFlowRate 
	0, 300-800 mL/min 
	450 mL/min 

	Temp SetPoint 
	Temp SetPoint 
	Off,34-37°C 
	34°C 

	Timeof Day 
	Timeof Day 
	Hours:0-23, Minutes:0-59 
	current timeat factory 

	Date 
	Date 
	Months:1-12 Days -1-31 Year -04-99 
	current dateat factory 

	Top Graphic Frame 
	Top Graphic Frame 
	AlwaysHAP real-timewaveform 
	Notconfigurable 

	MiddleandBottom GraphicFrames 
	MiddleandBottom GraphicFrames 
	RealTime Waveform:PVP Trend Display Options:HAP, PVP, HAF, PVF, Temp, SvO2, HCT,PumpFlow, TPN, PGI2, BileSalt BloodSample Display Options:Lactate,pH,pCO2, pO2, BEecf,HCO3, TCO2, Sodium, Potassium, Calcium, Glucose, Hematocrit,Hb 
	Middle:PVP real-time Bottom:HAP, PVP,and Lactate 

	PerfusionClock 
	PerfusionClock 
	On, Off 
	Offatsysteminitialization 


	10.7. Adjustingthe Pump 
	Use the Pump Adjust window (Figure77) to adjust the flow between 0-5 L/min (liters per minute). 
	Figure
	Figure 77: PumpAdjustWindow 
	Figure 77: PumpAdjustWindow 


	CAUTION— Perfusatewarming, SDSinfusion, and gasflowareenabled only when thepump ison (and ifthepump becomes faulted).SettingthepumptoOFFturnsoff thecirculatory pump,SDS infusion,thegas, andthebloodwarmer.Whenthepumpflow is off, physiological parameter alarm monitoring is disabled. 
	: 
	To adjust the pump

	1. Press 
	to open the Pump Adjust window (Figure77). 
	Figure

	2. Do one of the following: 
	• 
	• 
	• 
	To increase pump flow, turn the knob clockwise. 

	• 
	• 
	To decrease pump flow, turn the knob counterclockwise. 

	• 
	• 
	To turn the pump off, turn the knob all the way counterclockwise until the green arrow in the status icon indicates that the pump state is off. 

	• 
	• 
	As you turn the knob, a target flow value displays on the right side of the window, indicating the estimated pump flow that will be produced by your adjustments. The value shown on the left side of the window shows the currently measured pump flow. 


	NOTES— 
	Invalid adjustments generate an error tone. Thedisplayed targetflowvalueisan estimatebased on theinitialflowand thedialed-in adjustments. 
	3. To close the Pump Adjust window, press the knob or press 
	. 
	NOTE—After90secondsofknobinactivity,theWirelessMonitorautomaticallyexitsthePumpAdjustwindow. 
	10.8. ManagingAlarms 
	The system produces both visual and audible indicators of various alarm conditions to make you aware immediately when there is an important physiological or system condition that requires attention. This section provides information about the visual and audible alarms, and how to manage them. 
	10.8.1. Overview of Alarms 
	The Alarm Banner, located at the top of the WirelessMonitor screen, provides summary information about the current alarms. For more information, see Section 3.2.1.3.1,“Alarm Banner.” 
	that require you to acknowledge them (such as system reset) display with a red background in the Alarm Banner; the text blinks red and gray and the Alarm Banner stays on that alarm message until it is acknowledged. Press 
	Critical alarms 

	to acknowledge the alarm. 
	Figure

	rotate through the Alarm Banner and will disappear without user acknowledgement if the condition is resolved. Non-critical alarms can be one of the following three types: 
	Non-critical alarms 

	• 
	• 
	• 
	High priority alarms (red) are system faults (such as a probe fault) 

	• 
	• 
	Medium priority alarms (yellow) are physiologic (such as limit violations), or capacity-related (such as battery/gas low) 

	• 
	• 
	Low priority alarms (blue) are system-related (such as SDS channel not enabled). 


	The parameter or status icon associated with the alarm flashes on the Wireless Monitor to help you quickly identify the issue and respond accordingly. 
	The Low gas remaining alarm is an example of a medium (yellow) alarm message. It appears on the Alarm Banner and the icon has a corresponding color indication. The alarm indications are dismissed when the condition is resolved. For example, when you turn off the gas, or replace the gas cylinder with a full tank of gas, the low gas alarm condition is resolved. 
	For more information on configuring alarms, see Section 10.5.1, “Configuring Alarms.” When alarm settings 
	for parameters are disabled, or if the parameter has not yet achieved a value within that parameter’s configured alarm limit range, or if the pump is off, the icon is displayed with that parameter on the Wireless Monitor. 
	Figure

	Table 23 below summarizes the indicators that may occur during system operation. System faults that may require TransMedics service are listed in Chapter 12: Troubleshooting. 
	Table23: TypesofAlarms 
	AlarmType 
	AlarmType 
	AlarmType 
	Example 
	Visual Indicator 
	Action Required 

	Physiological 
	Physiological 
	Parameter value exceedshighor low alarm limit or goesfrom in-rangeto out-of-range 
	Parameter value border blinks and a message is also displayed in the Alarm Banner. 
	• Investigate the physiological cause of the alarm. • Change the control settings that affectthe parameter. • Change the alarmlimit. • Press to silencethealarm for oneminute. • Pressandhold to disableallaudiblealarm indications. 

	Capacity 
	Capacity 
	Lowsystem batteries,low Wireless Monitorbattery, low gas level 
	Capacity level alarmis displayed (as shown in Table3) and a message is displayed in the Alarm Banner 
	• Replace the battery orgasinresponse tothe capacity alarm. • Connectthe system to AC power. • Dockthe WirelessMonitortorecharge the battery. • Press to silencethealarm for fiveminutes. • Pressandhold to disableallaudiblealarm indications. 


	AlarmType 
	AlarmType 
	AlarmType 
	Example 
	Visual Indicator 
	Action Required 

	SystemFault 
	SystemFault 
	Wireless Monitorwireless link is lost 
	Associatedsystemiconblinks witharedbackgroundanda messageisdisplayedinthe AlarmBanner 
	• Refer tothe AlarmBanner message fordetailsinresponse to thesystemfault alarm. • Press to silencethealarm untiltheconditionrecurs. • Pressandhold to disableallaudiblealarm indications. 

	Critical SystemFault 
	Critical SystemFault 
	Reset occurred, SelfTest bypassed 
	Parameter value border blinks and amessageis displayed in the Alarm Banner untilthe faultis acknowledged 
	• Mustbeacknowledged. Press to acknowledgeand dismissthe alarm. The message continuesto display in theAlarm Banner untilthealarm is acknowledged. 


	10.8.2. Audible Alarm Indicators 
	Audible alarm indicators consist of various alarm sounds associated with the type of fault detected. For example, pressing an incorrect key generates an error tone, sounded at the time of the key press; an out-of-range parameter beeps until the condition is changed or until the alarm is silenced. 
	The auditory alarm signal sound pressure is approximately 84 dB. 
	NOTES— 
	A parameterisexpectedtofluctuateatthebeginningofmonitoring,soanalarmwillnotsounduntilthevaluesettlesintothe configured limit range.This alarm stateis referredtoas “initialsuspend.” Onceaparameter’s values arewithinthelimits, alarm processing isenabled,and any timetheparameterisoutofthepresetalarmrange,an alarmwillsound. 
	Whentheconditionthatcausedanalarmisrectified,theassociated visualand audibleindicatorsreturn to normal. 
	Alarmsassociatedwithanout-of-rangeWireless Monitor donot affect data collection;alldatawillcontinuetobecollected,even thoughtheWireless Monitor is not displaying the data.OncetheWirelessMonitorisbroughtwithin range,data willdisplay again, and allthedata acquired during theout-of-rangeperiodwillbeavailablefor scrolling. 
	10.8.3. Displaying the Summary of Alarm Messages 
	The Display Alarm Summary item in the Actions Menu lets you quickly review the list of current alarm messages. 
	NOTE—The Display AlarmSummary is a snapshot. It does not update in real-timewiththechangingcontents oftheAlarmBanner. 
	10.8.4. Responding to Alarms 
	The Alarm Silence 
	button lets you silence (acknowledge) active alarms temporarily, or lets you enable and disable audible alarm alerts indefinitely. 
	Figure

	10.8.4.1. To temporarily silence (acknowledge) an alarm 
	Press 
	briefly to silence an alarm. When you silence an alarm: 
	Figure

	• 
	• 
	• 
	The visual flashing of a physiological parameter alarm stops but the border remains highlighted to match the priority as long as the alarm is active. 

	• 
	• 
	There is no icon to represent a silenced alarm in the parameter box. 

	• 
	• 
	Capacity alarms are silenced for five minutes; physiological alarms are only silenced for one minute; system fault alarms are silenced indefinitely. 


	10.8.4.2. To disable alarm tones 
	Press and hold 
	to disable all audible alarm tones indefinitely . Visual alarm indications continue to display. The Wireless Monitor also emits a beep every 2 minutes and a message is displayed in blue on the Alarm Banner to remind you that the audio alarm is off. 
	Figure

	The 
	icon is displayed at the left of the Alarm Banner to indicate audio alarm tones are disabled. 
	Figure

	10.8.4.3. To enable alarm tones 
	Press and hold the 
	for two seconds. The 
	Figure

	icon is displayed in the Alarm Banner to indicate visual and audio alarm tones are enabled. 
	Figure

	10.9. ManagingPressureWaveforms 
	The main center section of the WirelessMonitor displays waveforms or trends, depending on the configuration. The top-most graphic frame on the main monitoring screen always displays the Hepatic Artery pressure (HAP) real-time waveform. 
	Real-time waveforms are time synchronized and display continuously updated data. The waveforms are drawn from left to right with the most current data. An eraser bar erases the oldest data first. 
	10.9.1. Pressure Waveforms 
	Real-time pressure waveforms are automatically scaled within a set of fixed ranges that automatically change as the pressure range changes. You can also manually scale the pressure waveforms using the Actions Menu. If no pressure data is detected, the parameter value displays as (-?-) and a flat line displays at the bottom of the frame. 
	10.9.2. ScalingPressureWaveformData 
	In Auto-Scaling mode, the graph is scaled automatically based on the amplitude of the displayed pressure data. Arrow icons are displayed at the top and bottom of the y-axis scale when this mode is active. 
	Figure
	Figure 78: Auto-Scaling Waveform 
	Figure 78: Auto-Scaling Waveform 


	In manual scaling mode, the graph remains at one of the fixed scales that you configure by accessing the Actions Menu. When this mode is active, no arrow icons are displayed at the top and bottom of the y-axis scale. 
	10.10. ManagingTrendGraphs 
	One or both of the bottom two graphical frames can be configured to display a constantly updated trend graph for any physiological parameters and a single blood sample parameter. 
	A trend graph can display the most recent 24 hours of data, updated every two minutes. Each data point represents the average value calculated over the previous two minutes. You can view 3½ hours of data at once and use the rotary knob to scroll back and forth to review all the saved data. 
	CAUTION—If the time ordate ischangedthroughthe ConfigurationMenu beforestarting thePerfusion Clock,thedateand time ofthepreviously saved trend data doesnot change.Thedatesand timespriorto thechangereflectthetimeand datesettings at the timethetrendwas drawn. 
	Although each trended parameter has an individual scale display relevant to the parameter, all share the same graph components as those shown in Figure79. The most recent data is shown to the right in the graph and the oldest data to the left. 
	Figure
	Figure 79: Sample Trend 
	Figure 79: Sample Trend 


	All available trend data is saved with the session file and is transferred to the external data card. 
	10.10.1. Using Scrolling and Cursor Mode 
	Use the Scroll Trends command in the Action menu to scroll through the current trends displayed in the lower two graphical frames. When scrolling through a trend, each click of the knob represents approximately 30 minutes of data, with the screen showing 3½ hours of data at a time. In Cursor mode, you can position a cursor on the trend graph to view the parameter values at that time point. In addition to historical parameter data, results of blood and perfusate samples entered into the system can also be vi
	NOTE—To quickly determineifyou areviewing trended data orlivedata,thebottomaxis(x-axis)blinkswhen ScrollTrendsis active.Ifthesampletimedisplayed on therightofthex-axisisthe currenttime,thetrend data continuesto updatewith thelatest data. 
	: 
	To scroll trend data

	1. 
	1. 
	1. 
	Press the Action Menu button. 

	2. 
	2. 
	SelectToggle Trend Scroll. The x-axis of the trend frame blinks to indicate scroll mode. 

	3. 
	3. 
	Turn the knob clockwise to view the most recent time; turn counterclockwise to view the previous data in half-hour increments. 

	4. 
	4. 
	Press the knob to switch from scroll mode to cursor mode. 

	5. 
	5. 
	A vertical cursor line is displayed in the trend window. Trend values are displayed with labels and colors to indicate the data. Turn the knob clockwise or counterclockwise to move the cursor through the trend window. 

	6. 
	6. 
	Press the knob to return to scroll mode. 

	7. 
	7. 
	To exit, press and hold the rotary knob for 2 seconds. 


	10.11. Starting and Resetting thePerfusionClock 
	To manually start or restart the perfusion clock, press the Action Menu button to display the Action Menu. Use the rotary knob to highlight “Reset Perfusion Clock” and press knob to start or reset the clock. 
	CAUTION—Whenanewsessionisstarted,theperfusion clock isresetto zero and turned off. 
	NOTES— 
	Setthesystemtimeanddatebeforestartingtheperfusionclock.Oncetheperfusionclockis running,youcannotsetthesystem timeanddateuntilthenext session. 
	To display trend data on theWirelessMonitor,and to captureitin a session,theperfusion clock mustbeturned on. 
	10.12. ManagingBloodSampleData 
	You can enter time-stamped blood sample data into the system from a blood gas analyzer. The data are recorded in the session data set, and can be graphed with other trend graphs of OCS™ parameters. 
	Use the Action Menu to add, edit, and delete the following types of blood sample data. You can specify the Sample Type (Arterial or Venous), and the Date. You must enter a time in the Time Stamp field. 
	• 
	• 
	• 
	• 2 • Calcium • pCO2 • Hematocrit 
	Lactate 
	TCO


	• 
	• 
	• 2 • Potassium • pO2 • Hb 
	pH 
	SO


	• 
	• 
	3 • Sodium • Glucose • BEecf 
	HCO



	Select Record Blood Sample in the Action Menu to add blood sample data during the preservation session. Lactate is the default blood sample. If you need to enter other blood sample types, you can highlight Set Type to select Full Set and turn the knob to highlight other blood sample types. 
	Figure
	Figure 80: Blood SampleInputWindow 
	Figure 80: Blood SampleInputWindow 


	: 
	To add blood sample data

	1. 
	1. 
	1. 
	Use a blood gas analyzer to analyze the blood sample and output the results. 

	2. 
	2. 
	Press Action Menu button. 

	3. 
	3. 
	Rotate the knob to highlight Record Blood Sample and press the knob. The Blood Sample Input window is displayed (Figure80). The last values entered for each blood sample type are listed. 

	4. 
	4. 
	Enter the date in the Date field. 

	5. 
	5. 
	Enter the time of the sample in the Time Stamp field. 

	6. 
	6. 
	Select the Sample Type: Arterial or Venous. 

	7. 
	7. 
	7. 
	Do either of the following: 

	• 
	• 
	• 
	Modify the lactatevalue. 

	• 
	• 
	If you need to enter additional blood sample values, turn the knob to highlight Full Set. Press the knob and turn it to highlight the next blood sample type and enter the value. 




	To select the value for the lactate blood sample, turn the knob to increase or decrease the value. Press the knob to enter the highlighted value. 
	8. Do one of the following: 
	• 
	• 
	• 
	To accept the values and close the Blood Sample Input window, select Accept. 

	• 
	• 
	To apply the values without closing the window, select Apply. 

	• 
	• 
	To hold the values and close the window, select Suspend. When you reopen the Blood Sample Input window, the last values you entered are displayed. 

	• 
	• 
	To discard the values and close the window, select Cancel. 


	9. If you applied or accepted the values, a message is displayed prompting you to confirm that you updated the required fields. Make sure the time, date, and type are entered and select Accept, or select Cancel and enter the time in the Time Stamp field. 
	: 
	To edit and delete blood sample data

	1. Use the Actions Menu to edit and delete blood sample entries taken during the preservation session. You can scroll through the blood sample entries by the time stamp entered for each entry. 
	NOTE—You can only editand deleteanalyteresults.You cannotchangethedata in the Date, Time Stamp, or Type fields. 
	10.13. UsingAnnotations 
	You can add notes and comments during the preservation session as Annotations. You can also use the Annotation Menu through the Action Menu to enter an organ identifier to the session files. Annotations are automatically stamped with the time of entry and saved in the session file. You can enter up to 60 characters at a time on two lines. Annotations should not contain any information that needs to be protected from unauthorized disclosure. 
	NOTES— 
	If you attempt to enter more keywords or characters than permitted, an error tone sounds and the highlight is automatically shifted to the Accept button.Ifyou arein theprocessof adding a keyword when the60-character limitisreached,theentryistruncated to fit. 
	TheWirelessMonitorwillpresenta reminderiftheuserhas notentered an Organ IDwithin 35minutesofthestartofa newsession. 
	Select Add Annotation in the Actions Menu to display the Annotation Menu. The user can enter annotations asfree form text, as predefined text, or a combination. By selecting Key Word List, the user can scroll through and select from a predefined set of keywords. By rotating the knob to beneath the first heavy line in the menu and pressing the knob, the user can enter free form text one character at a time. Available characters include letters, numbers and symbols. The character is selected by pressing the k
	To save the annotation as the ID for this preservation session, select Save as Organ ID. To save the current entry as the annotation, select Save as Annotation. To discard any annotations, select Cancel. 
	10.14. DisplayingSystemStatus 
	The Display Status item in the Action menulets you quickly review the current status of system components and settings. This function is also useful when communicating system information to TransMedics. 
	11. CHAPTER 11: MAINTENANCEOFTHE SYSTEM 
	This chapter describes how to clean, disinfect, and inspect the OCS™ Liver. It also provides routine maintenance procedures to ensure system performance and reliability. 
	Maintenance activities includes the routine, operator-performed procedures described hereand periodic visual inspections. If equipment problems cannot be solved using the instructions in this manual, you should contact a qualified TransMedics Service representative. 
	WARNING—Only a qualified TransMedics Service representative may service the OCS™ Liver or any of its accessories. Any attemptby theuserto disassemblethesystemorany ofitsaccessoriesmay resultin shock orseriousinjury and willvoid the warranty. 
	11.1. Cleaningand Disinfecting theSystemafter Use 
	After the OCS™ Liverhas been used and after you have removed and properly disposed of the LvPMand accessories, clean the system to remove gross contamination, and then disinfect the system to prevent the transmission of blood borne pathogens. The precautions taken during the cleaning and disinfection of the Liver Console are similar to those for any medical equipment that may come in contact with human blood or other bodily fluids. 
	11.1.1. Personal Protective Equipment 
	You must wear proper personal protective equipment and clothing during cleaning and disinfection. 
	NOTE—Personalprotective equipmentisnotsuppliedbyTransMedics. You willneed gloves,protectivemask,eye protectionwith sideshields,and protective clothing. 
	Refer to your institution’s procedures for additional institutional requirements. 
	11.1.2. Required Cleaning and Disinfecting Agents and Supplies 
	Prior to cleaning and disinfecting the system, assemble the following agents and supplies: 
	• 
	• 
	• 
	10% bleach (0.52% SodiumHypochlorite) wipes 

	• 
	• 
	70% isopropyl alcohol wipes 

	• 
	• 
	70% isopropyl alcohol swabs 

	• 
	• 
	Tongue depressors 

	• 
	• 
	Soft lint-free cloths 

	• 
	• 
	Lint-free swabs 

	• 
	• 
	Disposable soft brushes (e.g., 3/8” horse hair brush from Tanis, PN 02001) 

	• 
	• 
	Paper towels 

	• 
	• 
	Water. 


	11.1.3. Exposure Times 
	To assure proper disinfection, you must allow adequate exposure time for each agent used. Exposure time is the length of time the disinfectant must be left undisturbed on the system or component surface to ensure proper disinfection. 
	11.1.4. Removing Excess Disinfectant and Drying 
	After the prescribed exposure time, remove the excess of disinfectant with a soft lint-free cloth moistened with water. Dry the surface using soft lint-free cloths. 
	11.1.5. Cleaning and Disinfection Process 
	Use Table 24 below to guide you through the proper cleaning and disinfecting procedures. Begin with General Cleaning, the first item in the Area column, and thoroughly clean the device. Then treat each system area or component in the order presented. 
	After properly cleaning and disinfecting the system, properly dispose of all materials and used personal protective equipment according to institutional procedures. 
	NOTES— 
	Where “5minutes(twice)”appearsintheExposuretimecolumnin Table24,it indicates to perform the task two times, allowing a 5minuteexposuretimeduringeachprocedure. 
	-

	For cleaning and disinfection instructionsforthe probes,see Section 11.2, “CleaningandDisinfectingtheProbes.” 
	Table24: Cleaning andDisinfecting theLiverConsole 
	Area 
	Area 
	Area 
	Supplies 
	Exposure Time 
	Cleaning Procedure 

	GeneralCleaning 
	GeneralCleaning 

	Pre-disinfection 
	Pre-disinfection 
	Softbrushes 
	As required 
	1. Priortocleaning,disconnectthe system fromthe ACwall 

	cleanup 
	cleanup 
	Softlint-freecloths Lint-freeswabs Water 
	outlet. 2. Wipeupanyblood,wetordry,withasoftlint-freeclothor lint-freeswabdampened with waterfrom the external surfaces. 3. If necessary, use a soft brush to remove dry residues. 4. Remove excesswater withaclean,dry softlint-freecloth. 5. Remove the Liver Console’stopcover andopen the front panel. 6. Remove anddispose ofthe LvPMandaccessories. 7. Repeatsteps2-4 on the Liver Console’sinternal surfaces. 8. If the device is not visually clean, repeat the cleaning process. 

	Disinfection of Interior of Systemwith CoversOpen (LvPM Already Removed) 
	Disinfection of Interior of Systemwith CoversOpen (LvPM Already Removed) 

	Painted surfaces (white)withexception of CircuitBoard Connector Block 
	Painted surfaces (white)withexception of CircuitBoard Connector Block 
	Bleachwipes Tongue depressors Softlint-freecloths 
	10 minutes 
	1. Wipewithbleachwipes. Wrapthebleachwipearounda tonguedepressor to access smaller areas as needed. 


	Area 
	Area 
	Area 
	Supplies 
	Exposure Time 
	Cleaning Procedure 

	TR
	Lint-freeswabs 
	2. Pay particular attention to the floor of the system,where 

	TR
	Water 
	fluidsandspillsmayaccumulate, makingsurenofluidsare left in the unit. 3. Avoidgettinganybleachonthegaslineconnectorswhen wipingthesurroundingpaintedareas. 4. Afterexposuretime,removetheexcess ofdisinfectant withasoftlint-freeclothorlint-freeswabmoistenedwith waterandthendry. 

	Probe Connector 
	Probe Connector 
	Alcoholwipes 
	5 minutes 
	For details, seeSection11.2, “CleaningandDisinfectingthe 

	Panel Cover 
	Panel Cover 
	Alcoholswabs Softlint-freecloths Water 
	(twice) 
	Probes” 1. Remove probe connectorpanel cover. 2. Wipewithalcoholwipesandswabs. 3. Repeatafter first5-minuteexposuretime haselapsed. 4. Aftersecondexposure time, remove the excessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 5. Replace probe connectorpanel cover. 

	Metalcomponents (latching mechanism, circulatory pump mechanism, gasline connectors,SDS sensors, frontpanel hinges) 
	Metalcomponents (latching mechanism, circulatory pump mechanism, gasline connectors,SDS sensors, frontpanel hinges) 
	Alcoholwipes Alcoholswabs Tongue depressors Softlint-freecloths Water 
	5 minutes (twice) 
	1. Wipewithalcoholwipesandswabs. Wrapthealcoholwipe around a tongue depressor to accesssmallerareas as needed. 2. Repeatafter first5-minuteexposure timehas elapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	CircuitBoard 
	CircuitBoard 
	Alcoholwipes 
	5 minutes 
	1. Wipewithalcoholwipes. 

	Connector Block 
	Connector Block 
	Softlint-freecloths 
	(twice) 
	2. Repeatafter first5-minuteexposuretime haselapsed. 

	(includesthesilver-colored buttons,the threedark IR transmission 
	(includesthesilver-colored buttons,the threedark IR transmission 
	Water Paper towel MetalCleaner 
	3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	windows, andthe 
	windows, andthe 
	4. Thoroughly scrub each silvercontact button with an 

	immediately 
	immediately 
	alcohol wipe to remove any solublematerials. 

	surroundingwhite 
	surroundingwhite 
	5. Scrubeach buttonwithadrypapertowel,rubbingbriskly 

	panel,which extends 
	panel,which extends 
	to removeanysurfaceoxidation. 

	to therectangular 
	to therectangular 
	6. If the surface oxidation still exists, thoroughly scrubeach 

	seal) 
	seal) 
	silver buttonwith DiamondPaste MetalCleaner supplied by TransMedics (REF 1460) for 10 seconds using a lint-free wipe. Wipeeachsilver buttonandtheCircuitBoard Connector Block clean with alcohol wipes and lint-free wipes. 7. Inspect the strip of gold tape below the silver buttons for signs ofpeeling. 

	Datacardslotcover 
	Datacardslotcover 
	Alcoholwipes Softlint-freecloths Water 
	5 minutes (twice) 
	1. Wipewithalcoholwipes. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 


	Area 
	Area 
	Area 
	Supplies 
	Exposure Time 
	Cleaning Procedure 

	Inside of front panel 
	Inside of front panel 
	Bleachwipes Softlint-freecloths Water 
	10 minutes 
	1. Wipesurfaceswithbleachwipes,supportingthepanelto avoid breaking it. 2. Afterexposuretime,removetheexcessofdisinfectant withasoftlint-freeclothmoistenedwithwaterandthen dry. 3. Raise the panel. 

	Inside ofsystem top 
	Inside ofsystem top 
	Bleachwipes 
	10 minutes 
	1. Wipesurfaceswithbleachwipes. 

	cover 
	cover 
	Softlint-freecloths Water 
	2. Afterexposuretime,removetheexcessofdisinfectant withaclothmoistenedwithwaterandthendry. 3. Install on system. 

	Disinfection of Exterior of SystemwithWirelessMonitor Undocked 
	Disinfection of Exterior of SystemwithWirelessMonitor Undocked 

	Painted (white, 
	Painted (white, 
	Bleachwipes 
	10 minutes 
	1. Wipesurfaceswithbleachwipes. Wrapthebleachwipe 

	silver/blue,andred/ 
	silver/blue,andred/ 
	Tongue depressors 
	around a tongue depressor to accesssmallerareas as 

	black (logo))surfaces 
	black (logo))surfaces 
	Softlint-freecloths Lint-freeswabs Water 
	needed. 2. Afterexposuretime,removetheexcessofdisinfectant withasoftlint-freeclothorlint-freeswabmoistenedwith waterandthendry. 

	Pushhandle 
	Pushhandle 
	Alcoholwipes Alcoholswabs Tongue depressors Softlint-freecloths Water 
	5 minutes (twice) 
	1. Wipewithalcoholwipesandswabs. Wrapthealcoholwipe around a tongue depressor to accesssmallerareas as needed. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcess of disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	Gascylinderaccess 
	Gascylinderaccess 
	Alcoholwipes 
	5 minutes 
	1. Wipewithalcoholwipesandswabs. Wrapthealcoholwipe 

	door 
	door 
	Alcoholswabs Tongue depressors Softlint-freecloths Water 
	(twice) 
	around a tongue depressor to accesssmallerareas as needed. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthen dry. 

	Gascylinderrelease 
	Gascylinderrelease 
	Alcoholwipes 
	5 minutes 
	1. Wipewithalcoholwipesandswabs. Wrapthealcoholwipe 

	handle 
	handle 
	Alcoholswabs Tongue depressors Softlint-freecloths Water 
	(twice) 
	around a tongue depressor to accesssmallerareas as needed. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	WirelessMonitor 
	WirelessMonitor 
	Alcoholwipes 
	5 minutes 
	DO NOTALLOWCONNECTOR PINSTOGETWET. 

	docking connector 
	docking connector 
	Alcoholswabs Softlint-free cloths Water 
	(twice) 
	1. Wipewithalcoholwipesandswabs. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistened with waterandthendry. 


	Area 
	Area 
	Area 
	Supplies 
	Exposure Time 
	Cleaning Procedure 

	Power cordwrap 
	Power cordwrap 
	Alcoholwipes Alcoholswabs Tongue depressors Softlint-freecloths Water 
	5 minutes (twice) 
	1. Wipewithalcoholwipesandswabs. Wrapthealcoholwipe around a tongue depressor to accesssmallerareas as needed. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	SystemOn/Offswitch 
	SystemOn/Offswitch 
	Alcoholwipes Alcoholswabs Softlint-freecloths Water 
	5 minutes (twice) 
	1. Wipewithalcoholwipesandswabs. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	OCS™ battery and 
	OCS™ battery and 
	Alcoholwipes 
	5 minutes 
	DO NOTALLOWCONNECTORS TOGETWET. 

	battery compartment 
	battery compartment 
	Alcoholswabs Tongue depressors Softlint-freecloths Water 
	(twice) 
	1. Remove one battery pack atatime todisinfect. 2. Wipewithalcoholwipesandswabs. Wrapthealcohol wipe around a tongue depressor to accesssmallerareas as needed. 3. Repeatafter first5-minuteexposuretime haselapsed. 4. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	Disinfectionof Wireless Monitor 
	Disinfectionof Wireless Monitor 

	Painted (white) 
	Painted (white) 
	Bleachwipes 
	10 minutes 
	1. Wipesurfaceswithbleachwipes. 

	surfaces 
	surfaces 
	Tongue depressors Softlint-freecloths Lint-freeswabs Water 
	2. Payparticularattentiontothe speaker grill,usingawipe on a tongue depressor to accesssmallerareas as necessary. 3. Afterexposuretime,removetheexcessofdisinfectant withasoftlint-freeclothorlint-freeswabmoistenedwith waterandthendry. 

	Connector 
	Connector 
	Alcoholwipes Alcoholswabs Softlint-freecloths Water 
	5 minutes (twice) 
	DO NOTALLOWCONNECTOR PINSTOGETWET. 1. Wipewithalcoholwipesandswabs. 2. Repeatafter first5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 

	Screen,rotary knob, 
	Screen,rotary knob, 
	Alcoholwipes 
	5 minutes 
	1. Wipewithalcoholwipesandswabs. 

	keypad, black side 
	keypad, black side 
	Alcoholswabs 
	(twice) 
	2. Repeatafter first5-minuteexposuretime haselapsed. 

	rails 
	rails 
	Softlint-freecloths Water 
	3. Aftersecondexposure time, remove the excessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 4. DockWirelessMonitor. 

	Disinfection of Mobile BasewithOCS™ Removed 
	Disinfection of Mobile BasewithOCS™ Removed 


	Area 
	Area 
	Area 
	Supplies 
	Exposure Time 
	Cleaning Procedure 

	Painted (silver/blue) surfaces 
	Painted (silver/blue) surfaces 
	Bleachwipes Tongue depressors Softlint-freecloths Water 
	10 minutes 
	1. Wipesurfaceswithbleachwipes. Wrapthebleachwipe around a tongue depressor to accesssmallerareas as needed. 2. Afterexposuretime,removetheexcessofdisinfectant withasoftlint-freeclothmoistenedwithwaterandthen dry. 

	Metalpartsand casters 
	Metalpartsand casters 
	Alcoholwipes Alcoholswabs Tongue depressors Softlint-freecloths Water 
	5 minutes (twice) 
	1. Wipewithalcoholwipesandswabs. Wrapthealcoholwipe around a tongue depressor to accesssmallerareas as needed. 2. Repeatafter first 5-minuteexposuretime haselapsed. 3. Aftersecondexposuretime,removetheexcessof disinfectant with a softlint-freeclothmoistenedwith waterandthendry. 4. Place Liver Console backonMobile Base. 


	To avoid injury to personnel or damage to equipment, observe the warnings and cautions below when cleaning and disinfecting the system. 
	WARNINGS— 
	To preventtheinhalation oftoxic fumes,only clean and disinfectthesystemin a well-ventilated area. 
	Failuretousepersonalprotectiveequipmentwhile cleaning anddisinfecting may resultinexposure tobloodborne pathogensor otherpotentially infectivematerials. 
	FailuretodisconnectthesystemfromACpower cancauseelectricalshockwhencleaningor disinfecting. 
	Failuretousetheprescribed disinfection agents,to allowsufficientdisinfection exposuretimes,orto performtwo applicationswith thealcoholwipes mayresult ininsufficient disinfectionandanincreasedpossibilityofbloodbornepathogentransmission. 
	Donotsplash orimmerse a battery in water, and do not allow liquids to enter the slot or the electrical contacts at the back of the battery during cleaning ordisinfecting.Lithiummay reactviolently when mixed with water,leading to possiblebattery leakage, smoke,and fire. 
	CAUTIONS— 
	Donotsterilize the OCS™,oranycomponentofthe OCS™.Sterilization,byanymeans,willdamage the systemandvoidthe warranty.Donotuse anydisinfectionagentsotherthanthose prescribedinthismanual.Doingsomayleadtocomponent damage, interfering with proper system operation. 
	Donotspraycleaningsolutionsontothe system’shousingsorimmerse anycomponentinwater,cleaningsolutions,orotherliquids. Donotallowfluidstogetintogasorelectricalconnectors(e.g.,thebatteriesorprobe connectors). Donotuse pressurizedair. Donotuse sharpormetallictoolstoremove residues. Probesrequire specialhandlingandcleaningafteruse. 
	11.2. CleaningandDisinfectingthe Probes 
	The probesrequire special handling and cleaning after use. 
	CAUTION—Donotsterilize the OCS™oranycomponentofthe OCS™.Sterilization,byanymeans,willdamage the systemand void thewarranty. 
	: 
	To clean and disinfect the HA and PV Flow Probes

	1. 
	1. 
	1. 
	Use a soft lint-free cloth to remove petroleum jelly. 

	2. 
	2. 
	Open each flow probe and remove any visible foreign material with a soft-bristled brush. 

	3. 
	3. 
	Clean each probe, cable, and connector body with alcohol wipes. 

	4. 
	4. 
	Use alcohol swabs to clean hard-to-access areas. 

	5. 
	5. 
	Allow a 5-minute exposure time to elapse. 

	6. 
	6. 
	Repeat the alcohol application and allow a second 5-minute exposure time to elapse. 

	7. 
	7. 
	Remove the excess of disinfectant with a soft lint-free cloth moistened with water. 

	8. 
	8. 
	Dry with a soft lint-free cloth and store inside the LiverConsole. 


	: 
	To clean and disinfect the SvO
	2/HCT Probe

	1. Using a soft lint-free cloth or swab, thoroughly clean the channel that fits over the cuvette in the LvPM. 
	CAUTION—DoNOTuse abrushtocleanthe SvO2/HCTProbe.Brushingcandamagetheopticalsurfaces. 
	2. 
	2. 
	2. 
	Clean the probe, cable, and connector body with alcohol wipes. 

	3. 
	3. 
	Use alcohol swabs to clean hard-to-access areas. 

	4. 
	4. 
	Allow a 5-minute exposure time to elapse. 

	5. 
	5. 
	Repeat the alcohol application and allow a second 5-minute exposure time to elapse. 

	6. 
	6. 
	Remove the excess of disinfectant with a soft lint-free cloth moistened with water. 

	7. 
	7. 
	Dry with a soft lint-free cloth and store inside the LiverConsole. 


	11.3. Storing theSystemBetween Uses 
	1. 
	1. 
	1. 
	1. 
	Transport the system to a safe, secure,and access-controlled storage area. Store the system in a clean, dry area away from traffic that meet the temperature and humidity conditions specified in Section 13.2, “Electrical and Physical Specifications.” 


	2. 
	2. 
	2. 
	Store the probes within the Liver Console, connected to the system. 


	3. 
	3. 
	3. 
	Checkthe gas cylinder and the need to replace it. 


	4. 
	4. 
	4. 
	Store the gas cylinder in the OCS™ gas compartment with its valve closed. 


	5. 
	5. 
	5. 
	Reinstall the top cover. 


	6. 
	6. 
	Set the wheel locks and wrap the excess power cord to eliminate interference with traffic in the area. 

	7. 
	7. 
	Connect the OCS™ power cord to an active AC power source and ensure the On/Off switch remains in the On position while the system is in Standby Mode to ensure charging the Liver Console and Wireless Monitor batteries. 

	8. 
	8. 
	Put the OCS™ in Standby Mode with the Wireless Monitor docked in its cradle. 


	11.4. Reprocessing andMaintenanceTask Checklist 
	Table 25 below provides a checklist for reprocessingand maintaining the system and its components. 
	Table25: Reprocessing and MaintenanceChecklist 
	Activity 
	Activity 
	Activity 
	Frequency 
	Comment 

	Productinspection 
	Productinspection 
	UponreceiptofTransMedicsSystemorindividually TransMedics componentsand supplies,and prior to and aftereach useand at leastonce a month during storage. 
	Visual inspection 

	Routine Reprocessing 
	Routine Reprocessing 
	As neededduringstorageandprior to each use 
	Visual inspection 

	Post-useinspection, cleaning,and disinfection. 
	Post-useinspection, cleaning,and disinfection. 
	Aftereachuse 
	Visual inspection. Ifsoilremains visible, repeat thecleaninganddisinfectionprocess untilthe LiverConsole isvisually clean. 

	Gascylinderinspection 
	Gascylinderinspection 
	Priortoeachuse 
	Visual inspection 

	Gascylinder replacement 
	Gascylinder replacement 
	Priortouse, andasneeded while inuse 
	Whenpressuregaugeongascylinderor readout onWireless Monitor shows remaininggas less thansufficient for a preservation session. 

	Battery check -Systemand WirelessMonitor 
	Battery check -Systemand WirelessMonitor 
	Priortoeachuse 
	Verify that the OCS™ and WirelessMonitor batteriesarefully charged. Referto Table3 (“SystemStatus Icons”)to ascertainbattery status. 

	Battery replacement -System 
	Battery replacement -System 
	WhenanOCS™ batterycannotbefullycharged, whenremainingbatteryruntimeislessthan1.3 hoursafterfully charging the battery, when the labeled manufacture date exceeds 5 years, or when thenumber ofclinicaluses exceeds 100. 
	OrdernewOCS™ batteriesfrom TransMedics as needed. 

	Battery replacement -WirelessMonitor 
	Battery replacement -WirelessMonitor 
	WhenaWirelessMonitorbattery cannot be charged, when remaining battery run timeisless than6hours after fullyrechargingthebattery, when thelabeledmanufacture date exceeds 8years, or whenthenumberofclinicalusesexceeds100. 
	ContactTransMedics;WirelessMonitor battery is not serviceableor replaceableby customer. 

	CircuitBoard Connector Block cleaning 
	CircuitBoard Connector Block cleaning 
	Aftereachuseandatleastonceamonthifsystem has not been used. 
	Followprocedure inTable24. 

	Preventive Maintenance 
	Preventive Maintenance 
	Onceayear 
	By TransMedicsService 

	Leakagecurrent test 
	Leakagecurrent test 
	Onceayear 
	By TransMedicsService 

	Groundintegritytest 
	Groundintegritytest 
	Onceayear 
	By TransMedicsService 


	11.5. Routine InspectionBefore andAfterUse 
	Before and after each use, inspect the Liver Console for any damage that might require service or replacement of an individual component in time for the next use, and for possible biocontamination that might require special attention. Check for: 
	• 
	• 
	• 
	Damage to the probe cables and housings 

	• 
	• 
	Damage to the SDS Console housing or damage to the LvPM holding area 

	• 
	• 
	Damage to the circulatory pump 

	• 
	• 
	Proper functioning of system covers, access doors, OCS™ battery restraints, and push handle 

	• 
	• 
	Damage to the system AC power cord and connectors 

	• 
	• 
	Damage to the Wireless Monitor screen 

	• 
	• 
	Damage to the Wireless Monitor docking area 

	• 
	• 
	Proper operation of the Wireless Monitor controls 

	• 
	• 
	Damage to OCS™ battery packs 

	• 
	• 
	Damage to the data card housing 

	• 
	• 
	Batteries that do not charge completely 

	• 
	• 
	Proper functioning of the Mobile Base, including the wheel-lock mechanism 

	• 
	• 
	Proper functioning of the LvPM latching mechanism 

	• 
	• 
	Evidence that the tamper evident seal in no longer intact across the seam of the rear panel and the Console 


	• Ensure the buttons/contacts on the front end interface of the Console are clean. If you find any damage, contact TransMedics Service. 
	12. CHAPTER 12: TROUBLESHOOTING 
	This chapter describes troubleshooting tips, system messages, and related Technical Service information for the OCS™ Liver. 
	12.1. Emergency Support 
	If a situation arises that threatens the safe perfusion of a donor organ, TransMedics supportis available to complement the recommended actions in this section. A TransMedics emergency response representative can be reached at any time by calling the U.S.at +1-978-222-3733 or theEUat +31(0) 20-7084561. 
	12.2. TechnicalService Follow-Up 
	If an issue is observed during the operation of the OCS™ Liver, this may indicate the need for follow-up Technical Service to be performed on the equipment after the perfusion run is completed. Technical Service is 
	available via email at service@transmedics.com, or by calling +1-978-552-0999, ext 2. 

	12.3. Troubleshooting the OCS™Liver 
	Tryresolve the issue one step at a time by performing the recommended actions in the order that they appear in Table 26 below. Based on the outcome of the troubleshooting process, follow-up with TransMedics Technical Service. 
	Note the following: 
	• Standby-cycle the system means to press 
	(with the Wireless Monitor docked) once to switch from Run Mode to Standby Mode and a second time to switch back to Run Mode. The system automatically runs the Self Test when entering Run Mode. This sequence shuts off the pump and all subsystems. 
	Figure

	• 
	• 
	• 
	Power-cycle the systemmeans to use the On/Off switch on the side of the LiverConsole to turn the system OFF, wait 10 seconds, and then turn it ON. This sequence temporarily shuts off the pump and all subsystems. When the OCS™ powers on, it will continue operating at the same settings that were present when it was shut off. 

	• 
	• 
	Unlatch and latch LvPM means to unlatch the LvPM, tilt it forward, and wait 30 seconds until the alarm message indicates the LvPMhas been removed. Tilt the LvPMback to latch it. 


	CAUTION—If the blood pump is temporarily shut off as part of the fault recovery process, you must check for air in the Hepatic ArteryandPortalVeinlinesandtakeappropriateactiontoremovetheairbeforeresumingthebloodpump. 
	NOTE—If the WirelessMonitorfailsforanyreason,theOCS™willcontinuetofunction.CriticalfunctionsofSDSinfusion,heating, pumping,and gasdelivery continueatthelastsettingsmadeby theuser. 
	Table26: Troubleshooting theOCS™Liver 
	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 

	Message 
	Message 
	Recommended Action(s)Depending on When Detected 

	During SelfTest/LvPM Insertion 
	During SelfTest/LvPM Insertion 
	During Run Mode -Priming 
	During Run Mode -Preservation 

	Pumping 
	Pumping 

	PumpFailure 
	PumpFailure 
	1. Remove andreinsertLvPM. 2. Power-cyclethe system. 
	1. Cool liver with cold flush and preserve itcold. 

	Heating 
	Heating 

	Bloodtemperature sensor failure 
	Bloodtemperature sensor failure 
	1. UnlatchandlatchtheLvPM. 2. Standby-cyclethe system. 
	1. Continue the preservation session. Thesystemmaintains thebloodwarmer plates to a constant temperature per the set point. 

	Bloodwarmersensor failure; blood warmingdisabled 
	Bloodwarmersensor failure; blood warmingdisabled 
	1. UnlatchandlatchtheLvPM. 2. Standby-cyclethe system. 
	1. Cool liver with cold flush and preserve itcold. 

	Bloodwarmer too hot; Bloodtoohot 
	Bloodwarmer too hot; Bloodtoohot 
	1. Waitoneminuteforthe messagetoclearwiththe pump running and fluid in the LvPM. 2. Standby-cyclethe system. 
	1. Thisisusually a transient event. Waitoneminuteforthemessage to clear with thepumprunning and fluid in the LvPM. 2. Standby-cyclethe system. 
	1. Withthepumprunningatflow rate >300mL/min, wait one minuteforthemessagetoclear. 2. Cool the liver with cold flush and preserve itcold. 

	Bloodwarmer failure 
	Bloodwarmer failure 
	1. Turn offthe pump, remove the LvPM,clean the silvercontact buttons on the circuitboard connector block with metal cleanerperTable24 or vigorouslyscrubthemwith alcoholwipes, thenreinstalltheLvPM. 2. Standby-cyclethe system. 
	1. Cool liver with cold flush and preserve itcold. 

	Singlebloodwarmer elementfailure 
	Singlebloodwarmer elementfailure 
	1. Turn offthe pump, remove the LvPM,clean the silvercontact buttons on the circuitboard connector block with metal cleanerperTable24 or vigorously scrub themwith alcohol wipes,then reinstallthe LvPM. 2. Standby-cyclethe system. 3. Proceed withuse ifnecessarybutbe aware thatbloodwarming capacityisreduced. Keep the Consolecovers closed as much as possibleand keep the systemin a warmenvironment. 
	1. Proceed withuse ifnecessary but be awarethat blood warmingcapacityisreduced. Keep the Console coversclosed as much as possibleand keep thesystemin a warm environment. 

	Gas 
	Gas 

	Gastanksensor failure 
	Gastanksensor failure 
	1. If it’s loose, tighten theelectricalconnectoronthe pressure sensorof thegas regulator byturningthemetalcollar clockwise. 2. Standby-cyclethe system. 3. Proceed byusingthe gauge onthe gastanktodetermine the amountof gas remaining. 
	1. If it’s loose, tighten the electrical connector on the pressure sensor ofthegas regulator by turningthemetalcollar clockwise. 2. Proceed byusingthe gauge on thegas tankto determinethe amount of gas remaining. 

	Gasflowcontrol failure 
	Gasflowcontrol failure 
	1. Standby-cyclethe system. 
	1. To clear the fault,configure the gas flow rate to 0 mL/minand accept the change. Then setthe gas flow rate to thedesired value. 


	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 

	Message 
	Message 
	Recommended Action(s)Depending on When Detected 

	During SelfTest/LvPM Insertion 
	During SelfTest/LvPM Insertion 
	During Run Mode -Priming 
	During Run Mode -Preservation 

	TR
	2. If restarting the gas does not correct the problem,monitor theblood gases. 3. Cool the liver with cold flush and switchto coldpreservationifthe blood gas levelsfalloutside of theoptimalranges. 

	Pressure Probes 
	Pressure Probes 

	Pressure probe failure: DualHAP 
	Pressure probe failure: DualHAP 
	1. UnlatchandlatchtheLvPM. 2. Standby-cyclethe system. 3. Replace the LvPM. 4. 
	1. UnlatchandlatchtheLvPM. 2. Standby-cyclethe system. 
	1. Proceed withperfusionand monitorPVF,HAF,andlactate. If unstableand cannot be maintained,cooltheliverwith cold flush and preserve itcold. 

	Pressure probe failure: DualPVP 
	Pressure probe failure: DualPVP 

	PM 
	PM 

	PerfusionModule 
	PerfusionModule 
	1. Turn offthe pump, remove the 
	1. Turn offthe pump, remove the 
	1. Unlatchandre-latch theLvPM 

	failure 
	failure 
	LvPM, clean the silver contact 
	LvPM, clean the silver contact 
	aftervigorously scrubbing the 

	TR
	buttons on the circuitboard 
	buttons on the circuitboard 
	silver contact buttonswith 

	TR
	connector block with metal 
	connector block with metal 
	alcohol wipes. 

	TR
	cleaner per Table24 or 
	cleaner per Table24 or vigorously 
	2. Cool the liver with cold flush and 

	TR
	vigorouslyscrubthemwith 
	scrubthemwith alcoholwipes, 
	preserve itcold. 

	TR
	alcohol wipes,and then 
	and thenreinstalltheLvPM. 

	TR
	reinstalltheLvPM. 
	2. Standby-cyclethe system. 

	TR
	2. Standby-cyclethe system. 

	TR
	3. Replace the LvPM. 

	PerfusionModule 
	PerfusionModule 
	N/A 
	1. Remove the LvPM,clean the silver 
	1. Unlatchandre-latch theLvPM 

	not present 
	not present 
	contact buttons on the circuit 
	aftervigorously scrubbing the 

	TR
	board connector block with metal 
	silver contact buttonswith 

	TR
	cleaner per Table24 or vigorously 
	alcohol wipes. 

	TR
	scrubthemwith alcoholwipes, 
	2. Cool the liver with cold flush and 

	TR
	and thenreinstalltheLvPM. 
	preserve itcold. 

	TR
	2. Standby-cyclethe system. 

	TR
	3. Follow-up with OCS™ Service. 

	Flow Probes 
	Flow Probes 

	Check flow probe: 
	Check flow probe: 
	1. Check for airin the line. Follow 
	1. Check for airin the line. 

	HAF 
	HAF 
	de-airing instructions. 2. Check that the flow probe cover is latched. 3. Reinstallprobe withcoupling gel. 4. Check for kinked/bent tubing. 5. Ensureprobe isproperly connected to the Console. 
	2. Check that the flow probe cover is latched. 3. Reinstalltheprobe with coupling gel. 4. Proceed withliver perfusion. MonitorHAP,PVF,and lactate trend. If unstable and cannot be maintained,cooltheliverwith cold flushandpreserveitcold. 


	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 

	Message 
	Message 
	Recommended Action(s)Depending on When Detected 

	During SelfTest/LvPM Insertion 
	During SelfTest/LvPM Insertion 
	During Run Mode -Priming 
	During Run Mode -Preservation 

	Check flow Probe: PVF 
	Check flow Probe: PVF 
	6. Standby-cyclethe system. 
	1. Check for airin the line. 2. Check that the flow probe cover is latched. 3. Reinstalltheprobe with coupling gel. 4. Proceed withliver perfusion. MonitorHAP,HAF,and lactate trend: ifunstableandcannot be maintained,cooltheliverwith cold flush and preserve itcold. 

	Missingprobe:HAF 
	Missingprobe:HAF 
	1. Connecteach probe to its properlocation on the Console. 2. Standby-cyclethe system. 
	N/A 
	N/A 

	Missingprobe:PVF 
	Missingprobe:PVF 

	SvO2/HCT Probe 
	SvO2/HCT Probe 

	Check SvO2/ HCT Probe 
	Check SvO2/ HCT Probe 
	1. Ensuretheprobe isproperly connectedto theConsole. 2. Standby-cyclethe system. 
	1. Ignore this message if there is no blood in the SvO2/HCTcuvette. 2. Ensuretheprobe isproperly seatedto cuvette onLvPM. 3. Ensuretheprobe isproperly connected to Console. 4. Standby-cyclethe system. 
	1. Ensuretheprobe isproperly seatedto cuvette onLvPM. 2. Ensuretheprobe isproperly connected to theConsole. 3. Proceed withoutthe functioning probe by monitoring blood gases and HCTusing the portableblood gas analyzer. 

	WirelessMonitorCommunications 
	WirelessMonitorCommunications 

	Loss ofwireless communication. Monitorisoutof rangefromtheOCS or OCS isnot functioning. The Monitorwillshut down in 10 minutes. 
	Loss ofwireless communication. Monitorisoutof rangefromtheOCS or OCS isnot functioning. The Monitorwillshut down in 10 minutes. 
	N/A 
	1. Returnthe WirelessMonitorin rangeoftheConsole. 2. Dockthe WirelessMonitorand wait60secondsfortheConsole to recover. 3. Dockthe WirelessMonitorand power-cyclethe system. 
	1. Returnthe WirelessMonitorin rangeoftheConsoleand immediately verify if the system is still functioning. 2. If the pump is still functioning, Dockthe WirelessMonitorand wait60secondsfortheConsole to recover. 3. If the pump is no longer functioning, power-cyclethe system. 4. Cool the liver with cold flush and preserve itcold. 

	Radio communications failure 
	Radio communications failure 
	1. Power-cyclethe system. 2. Proceed withoperatingthe system withthe WirelessMonitordocked on the Console. 
	1. Operatethesystemwiththe WirelessMonitordocked. 

	Power 
	Power 

	Power system failure (ACLinePower Supply) 
	Power system failure (ACLinePower Supply) 
	N/A 
	1. Power-cyclethe system. 2. OperatetheConsoleon battery poweronly. 
	1. OperatetheConsoleon battery poweronly. 
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	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 

	Message 
	Message 
	Recommended Action(s)Depending on When Detected 

	During SelfTest/LvPM Insertion 
	During SelfTest/LvPM Insertion 
	During Run Mode -Priming 
	During Run Mode -Preservation 

	Power failure on channel1 [or channel2or channel3] 
	Power failure on channel1 [or channel2or channel3] 
	N/A 
	1. Remove andreinsertthe battery. [Channel1 isleft,2is middle and 3 isright-hand side.] 2. Replace battery withaspare battery. 3. Power-cyclethe system. 
	1. As soonasabatteryisdepleted, replace it with acharged battery. 

	Battery failure, removebattery 1 [or battery 2or battery 3] 
	Battery failure, removebattery 1 [or battery 2or battery 3] 
	1. Remove the battery fromthe Console. [Channel 1 is left, 2 is middleand3isright-hand side.] 2. Replace thebattery with a spare battery. 
	1. Remove the battery fromthe Console. [Channel1 isleft,2 is middleand3isright-hand side.]. 2. Replace thebattery with a spare battery. 
	1. Remove the battery fromthe Console. [Channel1 isleft,2 is middleand3isright-hand side.] 2. Replace thebattery with a spare battery. 3. As soonasabatteryisdepleted, replace it with achargedbattery or plug the Consoleinto an AC supply. 

	WirelessMonitor battery failure 
	WirelessMonitor battery failure 
	N/A 
	1. UndocktheWirelessMonitorandthendocktheWirelessMonitor. 2. Proceed withthe WirelessMonitordocked. 

	Battery 1 charging failure. Batterymay be used. [or battery 2or battery 3] 
	Battery 1 charging failure. Batterymay be used. [or battery 2or battery 3] 
	1. Proceed withuse andallowtime forthe battery to cool. Thismessage indicates a fault only if it persists for more than one hour. It may occur normally when the OCS™ battery iswarmfrom being recently charged. 2. Remove thebattery and reinsert. 3. Replace thebattery with a spare. 4. Power-cyclethe system. 
	1. Proceed withuse andallowtime forthebatterytocool. This messageindicatesafaultonlyif it persists for more than one hour. Itmay occur normally whentheOCS™ batteryiswarm frombeingrecentlycharged. 2. Remove battery andreinsert. 3. Replace battery withaspare. 

	External SD Card 
	External SD Card 

	Datacardisfull 
	Datacardisfull 
	1. UseanalternateTransMedics-suppliedSD card. 2. Remove the SD cardfromthe Console anddelete files tocreate capacity. 3. At theendoftherun,accesstrendgraphsontheWirelessMonitor. 

	Datacardincorrectly formatted. Reinsert card. 
	Datacardincorrectly formatted. Reinsert card. 
	1. Remove andreinsertthe card 2. UseanalternateTransMedics-suppliedSD card. 3. At theendoftherun,accesstrendgraphsontheWirelessMonitor. 

	Datacardtransfer error. Reinsertcard. 
	Datacardtransfer error. Reinsertcard. 
	1. Remove andreinsertthe SD card to retry the transfer. 2. UseanalternateTransMedicssuppliedSD card. 
	-

	1. Remove andreinsertthe SD cardtoretry the transfer. 2. UseanalternateTransMedics-suppliedSD card. 3. At theendoftherun,viewtrenddataon the WirelessMonitoras needed. 

	Datacardwrite protected 
	Datacardwrite protected 
	1. Remove the SD card. Slide the tabonthe cardtothe unlocked position. Reinsertthe card. 

	Datacardcorrupted 
	Datacardcorrupted 
	1. Remove andreinsertthe SD cardtoretry the transfer 2. UseanalternateTransMedics-suppliedSD card. 

	Internal SDCard 
	Internal SDCard 
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	Chapter 12: Troubleshooting 

	Message 
	Message 
	Recommended Action(s)Depending on When Detected 

	During SelfTest/LvPM Insertion 
	During SelfTest/LvPM Insertion 
	During Run Mode -Priming 
	During Run Mode -Preservation 

	Incorrect Internal MemoryDevice Format or Internal Memory Device Error 
	Incorrect Internal MemoryDevice Format or Internal Memory Device Error 
	1. Power-cyclethe system,then Standby-cyclethe system. 
	1. Proceed withuse ofthe OCS™. 

	SDS 
	SDS 

	SolutionSide Occlusion 
	SolutionSide Occlusion 
	N/A 
	1. Check for depleted solution and replace as necessary. 2. Check and correctfor kinks in the tubing between the cassette and solutioncontainer. Restart solutiondelivery bysettingchannelto ManualMode. 

	OrganSideOcclusion 
	OrganSideOcclusion 
	N/A 
	1. Verify the roller clamp isopen. 2. Check and correctfor kinks in the tubing between the cassette and LvPM. Restartsolutiondelivery by setting channel toManualMode. 

	Channel Failure 
	Channel Failure 
	1. Remove cassette andmanually retractthe receiving socket allthe way down. Reinsertthe cassette totheSDS Console, ensuring the drive pin isaligned into the receiving socket on the cassette. Restartthe solution delivery by setting the channelmode to Manual. 2. Movethecassetteto another SDS channel. 

	Cassette Failure 
	Cassette Failure 
	1. Remove andreinsertthe cassetteto the SDS Console,ensuring the drive pin isaligned into the receiving socket on the cassette. Restartthe solution delivery by setting the channelmode to Manual Mode. 2. Replacethecassetteand restart solution delivery. 

	Cassette Removed 
	Cassette Removed 
	N/A 
	1. Manually retract the receiving socketallthe way down. Reinsertthe cassetteensuring that the drive pin isaligned into the receiving socket on the cassette. Restartthe solution delivery by setting the channel modetoManualmode. 

	Communications Error to SDS 
	Communications Error to SDS 
	1. Check that the cable between theSDSandtheConsoleis connected. 
	1. Check that the cable between the SDSand the Console isconnected. 2. NotethatwhiletheSDShaspower,itwillinfuseatfactorydefaultrates forallchannelsthat aredelivering solutions (PGI2 3 mL/hr;TPN30 mL/hr;BileSalt5mL/hr). 

	System 
	System 

	Internal error. Please inform TransMedics Customer Support. 
	Internal error. Please inform TransMedics Customer Support. 
	N/A 
	The systemhas resetand successfully passed itsinternal tests. NotetheerrorcodedisplayedintheAlarmSummary. AcknowledgethealarmandproceedwiththeuseoftheOCS. 

	Communications failuretoOCS 
	Communications failuretoOCS 
	N/A 
	1. UndockanddocktheWireless Monitor. 2. Power-cyclethe system. 
	1. UndockanddocktheWireless Monitor. 2. Proceed withthe Wireless Monitorundocked. 

	Reset occurred – self test bypassed 
	Reset occurred – self test bypassed 
	Thismessage willbe displayed ifthe systempowerswitch was turned on or in the case of a system/software reset. The systemwillreturn to itsprevious operating state. Subsystemssuch as pumping and heating willcontinue during the reboot processfrom a 
	Thismessage willbe displayed ifthe systempower switchwas turnedon or in the caseof a system/software reset. 
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	Chapter 12: Troubleshooting 
	Chapter 12: Troubleshooting 

	Message 
	Message 
	Recommended Action(s)Depending on When Detected 

	TR
	During SelfTest/LvPM Insertion 
	During Run Mode -Priming 
	During Run Mode -Preservation 

	TR
	software error andthesystemwillreturn to fulloperationwithin60 seconds. Pressthe AlarmSilence buttontoacknowledge/dismissthe message. If desired, Standby-cycleto perform the SelfTest. 
	The systemwillreturn to itsprevious operating state. Subsystemssuch as pumping and heating willcontinue during the reboot processfrom a software error andthesystemwill return to fulloperationwithin60 seconds. Pressthe AlarmSilence buttonto acknowledge/dismissthe message. 

	A darkscreenandno messageinresponse to theexit from Standby 
	A darkscreenandno messageinresponse to theexit from Standby 
	1. Confirmthe power switch isin theOnposition. 2. UndockanddocktheWireless Monitor. 3. Power-cyclethe system. 
	N/A 
	N/A 

	A darkscreen,but WirelessMonitor buttons respond with a tone 
	A darkscreen,but WirelessMonitor buttons respond with a tone 
	1. Dockthe WirelessMonitorandpowercyclethesystem 
	1. UndocktheWirelessMonitor. Rebootthe WirelessMonitorby pressing and holding both the PumpAdjustbuttonandAlarm Silence buttonatthesametime foratleast5seconds. Dockthe WirelessMonitor. 


	12.4. Early Termination Procedure 
	In the unlikely event of a non-recoverable device malfunction while the organ is instrumented on the device, the system allows for a quick access to cool and flush the organ using the external HA & PV flush ports to deliver the cold preservation solution without breaking sterility (see Figure 81). The liver can then be removed following the regular retrieval sterile techniques and stored cold per standard of care.  
	Figure
	Figure 81: OCS Liver Perfusion Module Flush Ports 
	Figure 81: OCS Liver Perfusion Module Flush Ports 


	If such a malfunction were to occur, Perform the final Liver flush procedure as described in section 8.2of this User Guide. 
	The process for cold flushing the liver in the organ chamber is described below: 
	• 
	• 
	• 
	Flush and de-air each final flush line included in the Liver Perfusion Termination Set, and connect each line to its corresponding port on the LvPM (PV & HA flush ports). 

	• 
	• 
	Using pressure bag, pressurize the HA flush solution bag. 

	• 
	• 
	Connect the OCS drainage bag to the clamped drainage line (red clamp) in the LvPM. 

	• 
	• 
	With two tube clamps ready, start the HA and the PV flush by opening the Final Flush line clamps and clamp each line below the level of the flush port using the tube clamps. 

	• 
	• 
	Decrease the Pump Flow to 0 L/min and ensure the pump is turned off. 

	• 
	• 
	Open the red clamp to drain the reservoir while flushing the liver. 

	• 
	• 
	Maintain the HA pressure at 50-70 mmHg as displayed on the Wireless Monitor. 

	• 
	• 
	Using sterile technique, Liver can then be removed and stored cold. 

	• 
	• 
	Drape the system. 

	• 
	• 
	Open the organ chamber cover. 

	• 
	• 
	Clamp and disconnect the HA and PV Cannulae from the OCS. 

	• 
	• 
	Disconnect the bile cannula from the OCS. 

	• 
	• 
	Disconnect the IVC cannula from the OCS. 

	• 
	• 
	Unwrap the liver. 

	• 
	• 
	Remove the liver from the OCS and store it using a coldpreservation solution based on your center standard sterile practices. 


	12.5. Resetting the System 
	Use the system’s On/Off switch under the following conditions to reset the system: 
	• 
	• 
	• 
	If the system appears to be inoperative or is not responding to commands 

	• 
	• 
	If a disabling system failure occurs 

	• 
	• 
	If instructed by TransMedics Service personnel. 


	To reset the system, dock the Wireless Monitor, set the On/Off switch to Off, wait 5 seconds and switch to the On position. 
	CAUTION—TheOn/OffswitchshouldbeintheONpositionwhilethesystemis inRunor StandbyMode.Ifthesystemis disconnected fromAC powerforextended periods,theOn/Offswitch should beplaced in theOffposition to shutoffallbattery-powered circuits. 
	12.6. Shipping Equipment for Service 
	In some situations, including end of OCS™ service life, you may need to send equipment to TransMedics for service or replacement. For contact information, see Section 1.9, “Contacting TransMedics.” 
	NOTES— 
	Before returning equipmenttoTransMedics,please contactTransMedicsService regarding the return. 
	Whenpossible,usetheoriginalshippingcontainerstoreturnsystemcomponents.Usingtheoriginalpackagingwillminimizedelays and shippingdamage. 
	TheOCS™battery packsMUST beshipped by qualified personnelaccording to applicabletransportation lawsin theoriginalshipping packages,which areespecially designed forsafe,legalshipmentoftheselithium-containingunits. TransMedics is not responsible for shippingdamagetocustomer-shippedunits. 
	13. CHAPTER 13:  SYSTEM SPECIFICATIONS 
	This chapter describes the select specifications for the OCS™ Liver. 
	13.1. Safety and Regulatory Specifications 
	Table 27 below lists the safety and regulatory specifications for the OCS™ Liver. 
	Table27: Safety&RegulatorySpecifications 
	Category 
	Category 
	Category 
	Specifications 

	Regulatory specifications 
	Regulatory specifications 
	European CommunitiesCouncilDirective 93/42/EEC, as amended,concerning medical devices 

	Safetystandards system meets 
	Safetystandards system meets 
	IEC 60601-1:2005 CORR. 1 (2006) + CORR. 2 (2007) + A1:2012 MedicalElectricalEquipmentPart1: GeneralRequirementsforbasicsafetyandessentialrequirements 

	Electromagnetic Compatibility (EMC) 
	Electromagnetic Compatibility (EMC) 
	IEC 60601-1-2 Ed 4.0: Electromagneticemissions and immunity requirementsfor medical electrical equipment -Group1Equipment,ClassAfor non-life supporting Refer toTable29 and Table30 

	BluetoothDevices 
	BluetoothDevices 
	RED 2014/53/EU -RadioEquipmentDirective FCC/CFR 47Part 15 

	Classifications: 
	Classifications: 

	Type of protection, shock 
	Type of protection, shock 
	Class1 

	Degree ofprotection,ingress 
	Degree ofprotection,ingress 
	System:IPX1 

	Flammablemixtures 
	Flammablemixtures 
	Notforuseinpresence of flammableanesthetic mixturewith airor with oxygen or nitrous oxide 

	Modeofoperation 
	Modeofoperation 
	Continuous 


	13.2. Electrical and PhysicalSpecifications 
	Table 28 below lists the electrical and physical specifications for the OCS™ Liver. 
	Table28: Electrical andPhysical Specifications 
	Parameter 
	Parameter 
	Parameter 
	Specifications 

	SystemPower Input– AC: 
	SystemPower Input– AC: 
	IEC power inlet receptacle 

	Lineinput voltage: 
	Lineinput voltage: 
	100 to 240V, 50-60Hz,375VA 

	OCS™ Battery: 
	OCS™ Battery: 
	14.8 V 15 Ah 

	WirelessMonitorBattery: 
	WirelessMonitorBattery: 
	7.2 V 12 Ah 

	OperatingConditions 
	OperatingConditions 

	Temp Range: 
	Temp Range: 
	10°C to 35°C (50°Fto 95°F) 

	Relative Humidity (non-condensing,steady state): 
	Relative Humidity (non-condensing,steady state): 
	20% to 90% 

	Altitude: 
	Altitude: 
	up to 3000 meters 

	StorageConditions (Liver ConsoleandSterileComponents) 
	StorageConditions (Liver ConsoleandSterileComponents) 

	AmbientTemperature: 
	AmbientTemperature: 
	-20°C to +50°C (-4°Fto +122°F) 

	Relative Humidity (non-condensing,steady state): 
	Relative Humidity (non-condensing,steady state): 
	10% to 95% 


	Chapter 13: System Specifications 
	Chapter 13: System Specifications 
	Chapter 13: System Specifications 

	Parameter 
	Parameter 
	Specifications 

	Weight 
	Weight 

	System(withoutorganor fluids or base): 
	System(withoutorganor fluids or base): 
	< 45.4 kg (< 100 lbs) 

	MobileBase: 
	MobileBase: 
	< 13.6 kg (< 30 lbs) 

	GasBlend 
	GasBlend 
	80% O2, 0.1%CO2, balanceN2 


	13.3. Electromagnetic Emissions and Immunity 
	The OCS™ Liver is intended for use in the electromagnetic environment specified in Table 29 and Table 30 below. The customer or user of the OCS™ should ensure that they are used in such an environment. 
	Table29: GuidanceandManufacturer’sDeclarationElectromagneticEmissions 
	Emissions Test 
	Emissions Test 
	Emissions Test 
	Compliance 
	ElectromagneticEnvironment -Guidance 

	RF emissionsCISPR 11 
	RF emissionsCISPR 11 
	Group1 
	The OCS™ usesRF energy only for internal functions. Therefore,RF emissions arevery low and arenot likely to causeany interference in nearby electrical equipment. 

	RF emissionsCISPR 11 
	RF emissionsCISPR 11 
	ClassA 
	The emissions characteristics of thisequipment make it suitablefor use inindustrialareas andhospitals (CISPR11 classA). Ifitisused in a residential environment (for which CISPR 11 classB isnormally required)this equipment might not offeradequateprotection to radio-frequency communication services. The user might need to take mitigationmeasures,suchasrelocatingorre-orienting the equipment. 

	RF emissionsCISPR 25 
	RF emissionsCISPR 25 
	Class1 

	RF emissionsISO7137 / RTCA DO 160G 
	RF emissionsISO7137 / RTCA DO 160G 
	Category M 

	HarmonicIEC61000-3-2 
	HarmonicIEC61000-3-2 
	ClassA 

	Flicker IEC 61000-3-3 
	Flicker IEC 61000-3-3 
	Complies 


	Medical electrical equipment needs special precautions regarding EMC and needsto be installed and put into service according to the EMC information provided in this document. 
	WARNINGS— 
	Useofaccessoriesandcablesotherthanthosespecified,withtheexceptionofcablessoldbyTransMedics,Inc.,asreplacement partsforinternal componentsmayresultin increased emissions or decreased immunityoftheOCS™. 
	TheOCS™should notbeused adjacentto otherequipment.Ifsuch useisnecessary,theOCS™should beobserved to verify normal operation. 
	Table 30 below lists the guidance and manufacturer’s declaration of electromagnetic immunity for the OCS™ Liver. 
	Table30: GuidanceandManufacturer’s Declaration:ElectromagneticImmunity 
	ImmunityTest 
	ImmunityTest 
	ImmunityTest 
	IEC60601TestLevel 
	Compliance Level 
	ElectromagneticEnvironment -Guidance 

	Electrostatic discharge (ESD) IEC61000-4-2 
	Electrostatic discharge (ESD) IEC61000-4-2 
	± 8 kV contact ± 2, ±4, ±8 and ±15 kV air 
	Passed 
	Floors shouldbewood,concreteor ceramic tile. Iffloors are synthetic, therelative humidity should be at least30%. 
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	Chapter 13: System Specifications 
	Chapter 13: System Specifications 

	ImmunityTest 
	ImmunityTest 
	IEC60601TestLevel 
	Compliance Level 
	ElectromagneticEnvironment -Guidance 

	Electrical fast transient/burst IEC 61000-4-4 
	Electrical fast transient/burst IEC 61000-4-4 
	±0.5 kV, ±1 kV and ± 2 kV 
	Passed 
	Mainspowerqualityshouldbethatofa typicalcommercialor hospitalenvironment. 

	Surge IEC 61000-4-5 
	Surge IEC 61000-4-5 
	± 1 kV Differential ± 2 kV Common 
	Passed 
	Mainspowerqualityshouldbethatofa typicalcommercialor hospitalenvironment. 

	Voltage dips/dropout IEC 61000-4-11 
	Voltage dips/dropout IEC 61000-4-11 
	0% UT0.5 cycles at 0⁰,45⁰,90⁰,135⁰,180⁰, 225⁰,270⁰ and 315⁰ 0% UT1 cycle 70% UT25 cycles,50 Hzsingle phase at 0⁰ 0% UT250 cycles,50 Hzsingle phase at 0⁰ 
	Passed 
	Mainspowerqualityshouldbethatofa typicalcommercialor hospitalenvironment. If the user of the OCS™ requires continued operation during powermains interruptions, it is recommended that the OCS™ be powered from itsbattery. 

	Power frequency (50/60Hz) magneticfieldIEC 61000-4-8 
	Power frequency (50/60Hz) magneticfieldIEC 61000-4-8 
	30 A/mat 50/60 Hz 
	Passed 
	Power frequencymagneticfieldsshould that ofatypicalcommercialor hospital environment. 

	Conducted RF IEC 61000-4-6 
	Conducted RF IEC 61000-4-6 
	3 VrmsAC Mains 6 VrmsAC Mains (ISMBands) 
	3 Vrms 

	Radiated RF IEC 61000-4-3 
	Radiated RF IEC 61000-4-3 
	3 V/m 80 MHzto 2.7 GHz 
	3 V/m 

	Immunity to proximity fieldsfromRFwireless communications equipment 61000-4-3 
	Immunity to proximity fieldsfromRFwireless communications equipment 61000-4-3 
	9 V/mat 710 MHz,745 MHz,780 MHz, 5240 MHz,5500 MHzand 5785 MHz 27 V/mat 385 MHz 28 V/mat 450 MHz810 MHz,870 MHz,930 MHz,1720MHz,1845MHz,1970MHz, 2450 MHz 
	Passed 

	Radiated Immunity for AirborneEquipment ISO 7137 / RTCA DO160G 
	Radiated Immunity for AirborneEquipment ISO 7137 / RTCA DO160G 
	-

	Category R 
	Passed 


	WARNINGS— 
	Portable RFcommunicationsequipment(includingperipheralssuchasantennacablesandexternalantennas)canaffectMedical ElectricalEquipmentand should beused no closerthan 30cm(12inches)to any partoftheOCS™.Otherwisedegradationofthe performanceofthisequipment could result. 
	TheOCS™incorporatesan RF transceiverforshort-rangecommunicationbetweenthebaseunit andtheundockedWireless Monitor.Consequently,theOCS™ maybeinterferedwithbyother equipment, evenifthat equipment complies withCISPRemission requirements. 
	The OCS™ contains a wireless Bluetooth 2.1+EDR transmitter which operates between 2.400 GHz and 2.485 GHz. The Bluetooth module has FCC ID PVH0946 and IC 5325A-0946. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause harmful interference; and (2) this device must accept any interference received, including interference that may cause undesired operation. The maximum output power is 11 dBm (0.01W). The unobstructed wireless 
	13.4. EssentialPerformance 
	• 
	• 
	• 
	Pump warmed, oxygenated perfusate to the liver 

	• 
	• 
	Deliver infusions at desired rate to the liver on the OCS™ 

	• 
	• 
	Monitor and display pressure, flow, and temperature 

	• 
	• 
	Allow the user to control the functions of the OCS™ and collect perfusate samples. 


	13.5. AccuracyofDisplayedValues 
	Table 31 below provides the accuracy of the values displayed by the OCS™ Liver. 
	Table31: Accuracyof DisplayedValues 
	Value 
	Value 
	Value 
	Range 
	Accuracy 

	Hematocrit(HCT) 
	Hematocrit(HCT) 
	15 to 50% 
	± 5% 

	Saturation(SvO2) 
	Saturation(SvO2) 
	50 to 99% 
	± 5% 

	Flow(HAF) 
	Flow(HAF) 
	0 to 2.0 L/Min 
	± 12% ± 0.14 L/min 

	Flow(PVF, Pump) 
	Flow(PVF, Pump) 
	0 to 6.5 L/min 
	± 12% ± 0.28 L/min 

	Temperature(Temp) 
	Temperature(Temp) 
	0 to 45°C 
	± 1°C 

	Pressure (HAP, PVP) 
	Pressure (HAP, PVP) 
	0 to 225 mmHg 
	Greaterof±7%or±10mmHg 


	14. CHAPTER 14: PARTS ANDSUPPLIES 
	Table 32 below lists the parts and supplies that you can order directly from TransMedics, Inc. 
	Customer service representatives are available to answer questions and to provide maintenance and service. Please contact TransMedics for assistance at +1-978-552-0999. For more information, see Section 1.9, “Contacting TransMedics.” 
	Table32: PartsandSupplies 
	Part Number 
	Part Number 
	Part Number 
	Name 
	Description 

	3000 
	3000 
	OCSLiverConsole 
	As describedinSection3. 

	3200 
	3200 
	OCSLiverPerfusionSet 
	As describedinSection3. 

	3440 
	3440 
	OCSLiverBileSaltsSet 
	Setofbilesalts, twovials. 

	OCSLiverConsolesubcomponents that canbeorderedseparately 
	OCSLiverConsolesubcomponents that canbeorderedseparately 

	1404 
	1404 
	OCSDataCard 
	A removableSD datacardusedtostoreperfusionparametersfrom thepreservationsession, whichcanbedownloadedandanalyzedona personal computer. 

	1408 
	1408 
	OCSBattery 
	As describedinSection3. 

	1411 
	1411 
	OCSMobileBase 
	As describedthroughoutthisdocument. 

	1423 
	1423 
	OCSRegulatorYokeGasket 
	A customfitwasherthatmustbeinplaceontheregulatorwhen replacingagas cylinder. 

	1432 
	1432 
	OCSPowerCord:NorthAmerica 
	Thispowercord allowsthe OCS™ tobeconnectedtogroundedAC powerin the U.S. 

	3406 
	3406 
	OCSLiverGasCylinder 
	As describedinSection3. 

	OCSLiverPerfusionSetsubcomponentsthatcanbeorderedseparately 
	OCSLiverPerfusionSetsubcomponentsthatcanbeorderedseparately 

	3400 
	3400 
	OCSLiverPerfusionInitiationSet 
	As describedinSection3. 

	3401 
	3401 
	OCSLiverInstrumentationToolSet 
	As describedinSection3. 

	3421 
	3421 
	OCSLiverPerfusionTerminationSet 
	As describedinSection3. 

	3457 
	3457 
	OCSLiverSolutionInfusionSet 
	As describedinSection3. 

	1467 
	1467 
	SolutionDelivery Cassettes, 3-pack 
	Onecomponent from OCS Liver Solution Infusion Set,as describedin Section3. Serves as spare parts. 

	3450 
	3450 
	OCSBileCannula,12Fr 
	Sterilepackagingincludes: 12Fr BileCannula. 

	Other 
	Other 

	3501 
	3501 
	OCSLiverDocumentationSet 
	The labeling documentation set(English). 

	1460 
	1460 
	OCSConsoleContactButtonCleaner 
	For maintenance ofthesilver buttons ontheCircuitBoard Connector Block. 


	15. APPENDIXA:  OCS LIVER PROTECTTRIAL 
	15.1. Summary Overviewof OCS Liver PROTECTTrialDesign &Objectives 
	The OCS Liver PROTECT trial was a prospective, multi-center, unblinded,randomized trial comparing the OCS Liverto Control (cold storage). The clinical objective of the trial was to compare the safety and the effectiveness of the OCS Liver versus cold storage (Control) to preserve and monitor donor livers intended for transplantation that may benefit from warm oxygenated perfusion compared to cold static storage. 
	15.1.1. Donor and Recipient Eligibility Criteria 
	15.1.1.1. Inclusion Criteria Donor -At least one of the following: 
	• 
	• 
	• 
	Donor age ≥40 years old; or 

	• 
	• 
	Expected total cross clamp/cold ischemic time ≥6 hours; or 

	• 
	• 
	Donor after circulatory death (DCD) with age ≤55 years old; or 

	• 
	• 
	Steatotic liver >0% and ≤40% macrosteatosis at time of retrieval (based on retrieval biopsy readout only if the donor liver was clinically suspected to be fatty by the retrieval surgeon at time of liver retrieval) 


	Recipient -Day of Transplant: 
	• 
	• 
	• 
	Registered primary liver transplant candidate, male or female 

	• 
	• 
	Age ≥18 years old 

	• 
	• 
	Signed: 1) written informed consent document and 2) authorization to use and disclose protected health information 


	15.1.2. Exclusion Criteria Donor –Any ofthefollowing: 
	• 
	• 
	• 
	Living donors 

	• 
	• 
	Liver intended for split transplants 

	• 
	• 
	Positive serology (HIV, Hepatitis B surface antigen & C) 

	• 
	• 
	Presence of moderate or severe traumatic liver injury, or anatomical liver abnormalities that would compromise ex-vivo preservation of the donor liver (i.e., accessory blood vessels or other abnormal anatomy that require surgical repair) and livers with active bleeding (e.g., hematomas) 

	• 
	• 
	Donor livers with macrosteatosis of > 40% based on retrieval biopsy readout. 


	Recipient -DayofTransplant 
	• 
	• 
	• 
	Acute, fulminant liver failure 

	• 
	• 
	Prior solid organ or bone marrow transplant 

	• 
	• 
	Chronic use of hemodialysis or diagnosis of chronic renal failure, defined as chronic serum creatinine of >3 mg/dl for >2 weeks and/or requiring hemodialysis 

	• 
	• 
	Multi-organ transplant 

	• 
	• 
	Ventilator dependent 


	• Dependent on >1 IV inotropic support to maintain hemodynamics. See Section 15.2.1for a description of patient and donor liverdisposition. 
	15.1.3. Primary Effectiveness Endpoint 
	The Primary Effectiveness Endpoint is the incidence of Early liver Allograft Dysfunction (EAD), defined as the presence of one or more of the following criteria:  1) AST level > 2000 IU/L within the first 7 postoperative days; 2) bilirubin ³ 10 mg/dL on postoperative day 7; 3) INR ³ 1.6 on postoperative day 7; or 4) primary non-functioning graft within the first 7 days (defined as irreversible graft dysfunction requiring emergency liver re-transplantation or death, in the absence of immuniologic or surgical
	15.1.4. Secondary Effectiveness Endpoints 
	• 
	• 
	• 
	• 
	OCS Donor Liver Assessment Endpoint, defined as successful measurement of donor liver perfusion parameters during preservation, including: -Lactate levels 

	-Hepatic Artery and Portal Vein Pressure -Average Bile Production Rate 

	• 
	• 
	Patient survival at day 30 post-transplantation 

	• 
	• 
	Patient survival at initial hospital discharge post liver transplantation. 


	15.1.5. Safety Endpoint 
	The safety endpoint is the average numberof liver graft-related serious adverse events (LGSAEs) in the first 30 days post liver transplantation, which are defined as: 1) primary non-function (defined as irreversible graft dysfunction, requiring emergency liver re-transplantation or death within the first 10 days, in the absence of immunologic or surgical causes); 2) ischemic biliary complications (ischemic biliary strictures, and non-anastomotic bile duct leaks); 3) vascular complications (liver graft-relat
	15.1.6. Other Clinical Endpoints 
	• 
	• 
	• 
	Length of initial post-transplant ICU stay 

	• 
	• 
	Length of initial post-transplant hospital stay 

	• 
	• 
	Evidence of ischemic biliary complications diagnosed at 6 and at 12 months 

	• 
	• 
	Extent of reperfusion syndrome as assessed based on the rate of decrease of lactate 

	• 
	• 
	Pathology sample score for liver tissue samples. 


	15.1.7. Analyses Populations 
	The primary analysis population was pre-specified as the Per Protocol (PP) population which consists of all randomized patients who were transplanted and had no major protocol violations and for whom the donor liver received the complete preservation procedure as per the randomization assignment. In the PP analyses, patients were analyzed in the groups to which they were randomized. The primary analysis of the primary and secondary effectiveness endpoints, and of other endpoints are based on the PP populati
	The Modified Intent-to-treat (mITT) population consists of all randomized patients who were transplanted in the trial. In the mITT population, patients were analyzed as randomized. The mITT analyses are the secondary analyses of effectiveness. 
	The As Treated (AT) population (also called the Safety Population (SP))consists of all treated patients, i.e., all patients who were transplanted in the trial with a donor liver preserved with either OCS or Control. In analyses based on this population, patients were analyzed as treated. Analyses of safety endpoints are performed based on the AT population. 
	The Intent-to-Treat (ITT) population consists of the mITT population defined above plus an additional N=43 randomized subjects who were transplanted off-study using cold storage with a matched organ, plus two other randomized subjects for whom the preservation method was initiated but who did not receive a transplantdue to death or donor liver turn down.  
	15.2. ClinicalResults 
	15.2.1. Trial Enrollment 
	A total of 429patients signed informed consent and 428 receivedone or more randomizations in the PROTECT trial.  For the randomized patients, there were 476 matched donors that had an initial screening and 300 were considered to be in the PROTECT trial (OCS 153 and Control 147) between January 24, 2016 and October 15, 2019. The enrollment consort diagram is presented in Figure82 below. 
	Figure
	Figure 82: EnrollmentConsortDiagram 
	RejectedforTx.InDonor Body AfterRandomization N=1305(OCS 57 vs Cont. 73) 
	TotalInitialConsentedPatients = TotalScreened&Matched TransplantedOffStudy N=491 PatientwasDelistedforTx N=92 Diedon WaitingListAwaiting a Donor Offer N=4 Remainedon WaitingList N=227 Tx OffStudy After Randomization UsingCold Storage N=434 (OCS 28 vs Cont. 15) Control n=147 Control n=146 Control n=146 OCS n=153 OCS n=153 OCS n=152 1 patient Txed 1 patient Txed As Treated(AT) & SafetyPopulation(SP) in OCS in Control 1 Tx. Without Randomization8 1 Major Protocol Violation N= 299 ModifiedIntenttoTreat(mITT) N=

	TxOffStudy After Randomization UsingCold Storage ) 
	N=43(OCS28vsCont.15

	RejectedAfter Assessmenton OCSLiverSystem N=36 OCS 
	1 Recipient Died in OR PriortoTx. 
	4 Major Protocol Violation 
	Control n=142 OCS n=151 Per ProtocolPopulation(PP) N= 293 
	Patientwithdrawnandtransplanted(Tx)OffStudywithaNon-Study-LiverPreservedUsingColdstorageafterInitialDonorOffer(s) wereDeclined forTxatRetrievaland initialrandomization(s)werebroken(N=49): 
	1 

	– 
	– 
	– 
	N=25 –SubsequentdonorliverofferdidnotmeetOCS LiverPROTECTtrialinclusioncriteria. 

	– 
	– 
	N=21 –SitePIdecided notto re-randomizepatients atdonor offer duetodonor operatingroom(OR)logisticalreasons or lackoftrial trainedretrievalstaffat timeofdonoroffer. 


	– 
	– 
	– 
	– 
	N=3 –Patientsnolongermettrialeligibilitycriteriadue todeterioratinghealthstatusorreceivedsplitliver transplant. PatientwasDelistedforTx(N=9: 6 OCS,3 Control): 
	2 


	– 
	– 
	– 
	N=3(2OCS,1Control) –Metastaticcancerdiscoveredatrecipientsurgicalexploration. 

	– 
	– 
	N=4(2OCS,2Control) –Delistedfortransplantationduetodeterioratinghealthstatus. 



	– 
	– 
	– 
	N=2(2OCS,0Control) –DeemedineligiblefortrialbysitePIandwaswithdrawn. PatientsWithdrew ConsentforTrial(N=2: 1 OCS,1 Control) Patientwithdrawn andtransplantedOffStudywitha LivermatchedatrandomizationbutPreservedUsingColdStorage(N=43:28OCS,15 Control): 
	3
	4 


	– 
	– 
	– 
	N=39(24OCS,15Control) –Donorliverdidnotmeeteligibilityduetopresenceofaccessoryvessels,liverhematoma,orrequired surgicalvascular repair. 

	– 
	– 
	– 
	N=4(4OCS,0Control) –Logisticalreasons,including: 

	• 
	• 
	• 
	Donorfamilynotconsentingtoresearch(requirementoforganprocurementorganizations); 

	• 
	• 
	Unabletoobtainpre-retrievalliver biopsy; 

	• 
	• 
	OPO delayingORtimeresultingintrainedtrialretrievalteambeingoffcall;and 

	• 
	• 
	Recipientdeterioration with renalinsufficiency on day oftransplant. 






	RejectedforTxinDonorBodyAfterRandomization(N=130: 57 OCS,73 Control): – N=42(18OCS,24Control) –DCD donordidnotexpirewithin30mins. 
	5 

	– 
	– 
	– 
	N=31(9OCS,22Control) –Clinicaljudgementatretrieval. 

	– 
	– 
	N=27(13OCS,14Control) –Steatosis. 

	– 
	– 
	N=9(3OCS,6Control) –Cirrhosisorfibrosisofthe donorliver. 

	– 
	– 
	N=4(2OCS,2Control) –Vasculature abnormalitiesordiseased. 

	– 
	– 
	N=3(3OCS,0Control) –Donor-recipientorgansizemismatch. 

	– 
	– 
	N=2(2OCS,0Control) –Liver or Kidneymalignancydiscoveredduringretrieval. 


	– 
	– 
	– 
	– 
	N=12(7OCS,5Control) –Otherreasons:re-allocation, donordid notprogressorlogisticalreasons. DCD DonorsRejectedforTransplantbyTransplantSurgeonafterclinical interpretation of ExvivoAssessmentDataobtainedduringOCSperfusion N=3 
	6 


	– N=2 –Risinglactate levelsdespite maximizingOCSLiverperfusionparameters. 

	– 
	– 
	N=1 –Donorliverpre-retrievalbiopsyrevealedextensivebridgingfibrosis. PatientremainedonwaitinglistattheendofstudyN=22 –includes 1 patient who had a donorliver turndownafterOCSLiverPreservation and Assessment OnepatientwastransplantedonOCSwithaNon-randomizedliver. This patientis includedintheATpopulationbutnotinthemITTor PP populations. 
	7
	8



	15.2.2. Donor Demographic and Baseline Characteristics 
	The donor demographics and baseline characteristics are shown in Table 33 and Table 34.  The donor organs used in this trial were associated with some clinical risk factors that may make them less likely to be used for transplantation due to the limitation of cold ischemic storage, e.g., donors with advanced age, multiple co-morbidities like steatosis, long cross-clamp time, or donation after circulatory death (DCD).  In fact, ~60% of the donor livers in the study met more than one of these donor characteri
	Table 33:  Donor Demographicand BaselineCharacteristics (AT Population) 
	Parameter 
	Parameter 
	Parameter 
	OCS (N=152 (2)) 
	Control (N=146) 

	Donor Age (years) mean±SD 
	Donor Age (years) mean±SD 
	45.84 ± 14.90 
	46.96 ± 15.22 

	Cause of death, n (%) 
	Cause of death, n (%) 

	• Cerebrovascular Hemorrhage 
	• Cerebrovascular Hemorrhage 
	44 (28.9%) 
	50 (34.2%) 

	• Headtrauma 
	• Headtrauma 
	35 (23.0%) 
	29 (19.9%) 

	• Cardiac 
	• Cardiac 
	13 (8.6%) 
	10 (6.8%) 

	• Other (Anoxia,CSFinfection,Suicide, Stroke) 
	• Other (Anoxia,CSFinfection,Suicide, Stroke) 
	60 (39.5%) 
	57 (39.0%) 

	Donor Characteristics(1), n(%) 
	Donor Characteristics(1), n(%) 

	• ≥ 40 years old 
	• ≥ 40 years old 
	102 (67.1%) 
	93 (63.7%) 

	• Total cross clamp ≥ 6hours 
	• Total cross clamp ≥ 6hours 
	48 (31.6%) 
	56 (38.4%) 

	• DCD ≤ 55 years old 
	• DCD ≤ 55 years old 
	28 (18.4%) 
	13 (8.9%) 

	• Steatoticliver >0%and ≤40% macrosteatosisattime ofretrieval 
	• Steatoticliver >0%and ≤40% macrosteatosisattime ofretrieval 
	95 (62.5%) 
	86 (58.9%) 

	• MultipleDonorCharacteristics 
	• MultipleDonorCharacteristics 
	95 (62.5%) 
	85 (58.2%) 

	(1) Multipledonorcharacteristics(inclusioncriteria) couldbemet(total60.4%of alldonors). (2)Does not include donor organ for Patient LV-01-999, asthispatient wasnot randomized. 
	(1) Multipledonorcharacteristics(inclusioncriteria) couldbemet(total60.4%of alldonors). (2)Does not include donor organ for Patient LV-01-999, asthispatient wasnot randomized. 


	Table 34:  Additional Donor Characteristics for DBD and DCD Livers in PROTECT Trial (ATPopulation) 
	Parameter 
	Parameter 
	Parameter 
	DBD 
	DCD 

	TR
	OCS 
	Control 
	OCS 
	Control 

	Donor Age (years) Mean Median Min-Max 
	Donor Age (years) Mean Median Min-Max 
	47.9 51.0 10.9-83.7 
	47.9 47.5 13.0-80.6 
	36.8 37.8 15.2-54.0 
	37.6 36.7 23.3-51.5 

	Macrosteatosis(%) Mean Median Min-Max 
	Macrosteatosis(%) Mean Median Min-Max 
	4.5 0.0 0.0-30.0 
	3.1 0.0 0.0-25.0 
	0.9 0.0 0.0-15.0 
	6.8 0.0 0.0-40.0 

	Cold Ischemic Time(min) Mean Median Min-Max 
	Cold Ischemic Time(min) Mean Median Min-Max 
	174.7 165.5 115.0-420.0 
	338.6 331.0 154.0-660.0 
	178.3 168.5 115.0-273.0 
	341.1 350.0 175.0-479.0 

	WarmIschemicTime(min) Mean Median Min-Max 
	WarmIschemicTime(min) Mean Median Min-Max 
	21.0 22 7-31 
	21.7 21 14-33 

	Weight(kg) Mean Median Min-Max 
	Weight(kg) Mean Median Min-Max 
	87.7 88.3 48.0-153.2 
	86.4 82.5 46.5-183.0 
	85.9 78.5 56.0-134.0 
	90.5 85.8 67.3-139.6 


	15.2.3. Recipient Demographic and Baseline Characteristics 
	The recipient demographics and baseline characteristics are shown in Table 35.  The majority of the recipients were males (66-69%), with a mean age of 57-58 years and a mean MELD score of 28.  Almost a third of the recipients had a history of diabetes and the most prevalent primary diagnosis was alcoholic cirrhosis.  The two treatment groups were similar in all demographic and baseline characteristics with no significant differences noted. 
	Table 35:  Recipient Demographic and Baseline Characteristics (AT Population) 
	Parameter 
	Parameter 
	Parameter 
	OCS (N=153) 
	Control (N=146) 

	RecipientAge (yrs) mean±SD 
	RecipientAge (yrs) mean±SD 
	57.07 ± 10.33 
	58.59 ± 10.04 

	Gender, n (%) 
	Gender, n (%) 

	• Male 
	• Male 
	102 (66.7%) 
	100 (68.5%) 

	• Female 
	• Female 
	51 (33.3%) 
	46 (31.5%) 


	Parameter 
	Parameter 
	Parameter 
	OCS (N=153) 
	Control (N=146) 

	BMI(kg/m2):  mean ± SD 
	BMI(kg/m2):  mean ± SD 
	29.67 ± 5.38 
	29.51 ± 5.51 

	MELDScore: mean ±SD Median 
	MELDScore: mean ±SD Median 
	28.4 ± 6.90 29.0 
	28.0 ± 5.71 29.0 

	History ofdiabetes,n (%) 
	History ofdiabetes,n (%) 
	44 (28.8%) 
	44 (30.1%) 

	History ofliver cancer,n (%) 
	History ofliver cancer,n (%) 
	60 (39.2%) 
	63 (43.2%) 

	Primary diagnosis,n (%) 
	Primary diagnosis,n (%) 

	• Cholestatic Diseases 
	• Cholestatic Diseases 
	9 (5.9%) 
	8 (5.5%) 

	• Chronic Hepatitis 
	• Chronic Hepatitis 
	27 (17.6%) 
	36 (24.7%) 

	• AlcoholicCirrhosis 
	• AlcoholicCirrhosis 
	54 (35.3%) 
	48 (32.9%) 

	• MetabolicDiseases 
	• MetabolicDiseases 
	6 (3.9%) 
	6 (4.1%) 

	• Primary HepaticTumors 
	• Primary HepaticTumors 
	14 (9.2%) 
	15 (10.3%) 

	• NASH 
	• NASH 
	24 (15.7%) 
	20 (13.7%) 

	• Other 
	• Other 
	19 (12.4%) 
	13 (8.9%) 


	15.2.4. OCS Donor Liver Preservation andAssessment 
	Donor livers were perfused on OCS and were maintained in a near physiologic condition based on OCS perfusion parameters, bile production and blood gas results of the perfusate (Table 36).  The mean OCS Liver lactate levels showed a steady declining and then stable trend throughout perfusion,indicating that the donor liver regained metabolic activity.(Figure83) 
	Table 36: OCS LiverPerfusion Parametersand PerfusateChemistry Levels 
	OCS Perfusion Parametersand PerfusateChemistry 
	OCS Perfusion Parametersand PerfusateChemistry 
	OCS Perfusion Parametersand PerfusateChemistry 
	OCS (N=152) 

	OCSLiver PerfusionTime (mins)mean+SD 
	OCSLiver PerfusionTime (mins)mean+SD 
	276.6 ± 117.4 

	HepaticArtery Pressure (mmHg) -mean+ SD 
	HepaticArtery Pressure (mmHg) -mean+ SD 
	70.6 + 16.2 

	HepaticArtery Flow(L/min) -mean+SD 
	HepaticArtery Flow(L/min) -mean+SD 
	0.7 +0.2 

	PortalVeinPressure (mmHg) -mean+SD 
	PortalVeinPressure (mmHg) -mean+SD 
	5.4 +2.3 

	PortalVeinFlow (L/min) -mean+SD 
	PortalVeinFlow (L/min) -mean+SD 
	1.3 +0.1 

	Total BileProduction (ml) -mean+SD 
	Total BileProduction (ml) -mean+SD 
	28.3 +15.9 

	pH-mean+SD 
	pH-mean+SD 
	7.43 +0.1 

	PaO2 (mmHg) mean+SD 
	PaO2 (mmHg) mean+SD 
	420.2 +80.7 

	PCO2 (mmHg) mean+SD 
	PCO2 (mmHg) mean+SD 
	41.5 +14.6 

	HCO3 (mmHg) mean+SD 
	HCO3 (mmHg) mean+SD 
	28.6 +10.3 
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	The use of OCS Liver altered the nature of the critical time from removal from the donor body to reimplantation into the recipient (i.e., total out of body or cross-clamp time).  The use of the OCS Liver reduced the total cold ischemic time on the liver allografts by limiting the ischemic times to twoobligatory time periods: 
	§
	§
	§
	§

	Pre-OCS Ischemic Time:  This is the time needed to surgically remove the donor liver from the body of the donor, perform the back table surgical preparation and instrument it on the OCS Liver. The OCS instrumentation takes ~10-15 mins; 

	§
	§
	§

	Post-OCS Ischemic Time: this is the time needed to surgically reimplant the liver allograft into the recipient. 


	Otherwise, throughout the OCS perfusion, the conditions for the donor liver allograft were not ischemic given that it was perfused on OCS with warm, oxygenated blood perfusate until it was ready to be transplanted. 
	Control liver allografts were ischemic from the time they were procured from the donor body until they were implanted into the recipient. Figure84 shows the average durations of these time windows in the PROTECT trial. 
	Figure 84: AverageOutof Body Timesin PROTECTTrial 
	Figure
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	Based on the above unique characteristics of the OCS, the injurious total ischemic time was reduced on the OCS Liver compared to Control, despite the OCS having longer total cross-clamp (out of body) time (Figure85). 
	Figure 85: Total Ischemic andCross-Clamp(Out ofBody) Times inPROTECT Trial 
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	15.2.5. Donor Liver Clinical Turndown After Assessment on OCS Liver 
	Given that the OCS Liver allowed for ex vivo assessment of the donor livers ex-vivo, there were three DCD donor livers that were clinically turned down for transplantation. Two cases were due to rising lactate while being perfused on OCS Liver and one case was due to pre-retrieval pathology results.(Figure86).There are no monitoring capabilities during preservation with cold storage and no organs were turned down in the cold storage Control arm. 
	Figure 86: MeanOCSLiverArterialLactateTrendforTurnedDownDonorLiversComparedtoOCSTransplantedDonor Livers in PROTECT Trial 
	Figure
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	Figure
	Figure87 shows thatamong 55 DCD livers matched to randomized OCS patients, 28 (51%) were transplanted while among 51 DCD livers matched to randomized control patients, 13 (25%) were transplanted. The proportion of DBD livers matched to randomized OCS patients that were transplanted was 81%, and the proportion transplanted in the Control arm was 79%. 
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	The OCS Liver provided additional opportunity for monitoring of hemodynamics and metabolic parameters of the DCD liver grafts and a higher proportion of DCD livers transplanted was observed for OCS compared to the Control arm (51% versus25%). The monitoring data provided by the OCS Liver during preservation allows the user to make an ex vivo assessment while the organ is being perfused. Only one out of four DCD livers are transplanted in the U.S. today due to concerns about ischemic/reperfusion injury of th
	15.2.6. Primary Effectiveness Endpoint 
	The OCS Liver PROTECT trial met its primary effectiveness endpoint by demonstrating statistical non-inferiority (NI margin=7.5%, p<0.001) and superiority of outcomes of the OCS arm compared to Control.  The results demonstrated that use of OCS Liver was associated with a significant reduction of Early Allograft Dysfunction (EAD) compared to the Control in the primary analysis PP Population (OCS 18% (27/150) vs. Control 31% (44/141) superiority p=0.009).  See Figure88. 
	Figure 88:  OCS Liver PROTECT Trial Primary Effectiveness Endpoint -Incidence ofPost-Transplant Early Allograft Dysfunction(EAD)(PP Population) 
	Figure
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	A reduction in EAD was experienced in both the DBD and DCD donor cohort in the PROTECT trial.  This finding further supports the robustness of the PROTECT trial results across both DBD and DCD donor livers(Figure89). 
	Figure 89: Incidence of Post-Transplant EAD in DBD andDCD DonorCohorts in PROTECT Trial (PP Population) 
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	15.2.7. Pathology Assessment 
	To assess the impact of ischemia and reperfusion (IR) injury associated with each preservation method, the PROTECT trial pre-specified that 3 donor liver tissue samples be examined blindly by an independent core pathology laboratory with extensive experience in liver transplant pathology. These 3 samples were: 
	• 
	• 
	• 
	Sample 1: was taken to assess the baseline condition of the donor liver prior to initiation of any preservation method.  

	• 
	• 
	Sample 2: was taken after preservation and prior to transplantation into the recipient.  This sample was taken only for hypothesis generation on the mechanism of potential pathological changes in the donor liver allograft. This is the first time when IR injury is expected to manifest with OCS,because this is the first biopsy after organ reperfusion. 

	• 
	• 
	Sample 3: was taken after transplantation and reperfusion of the donor liver in the recipient, which makes it the most clinically relevant for IR injury. This is particularly true in the PROTECT trial because the preservation methods for OCS and Control differed substantially. This is the timepoint where IR injury would first manifest in donor livers on cold storage because this is the first biopsy after organ reperfusion in the control group, while in OCS, donor livers had already been reperfused, oxygenat


	All samples were examined for lobular inflammation, which is key marker for IR injury and for lobular necrosis which is a sign of irreversible damage of the liver tissue. 
	Lobular Inflammation: 
	In this analysis the pathological assessment demonstrated less lobular inflammation in post-transplant samples of the OCS preserved donor livers compared to Control arm (Figure90). 
	Figure 90: Incidence ofLobularInflammationinDonorLivers 
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	The same finding of lower incidence of lobular inflammation was seen in both the DBD and DCD donor population post-transplant specimens in the PROTECT trial, see Figure91 below. 
	Figure 91: Incidence ofLobularInflammationinDonorLivers StratifiedbyDonorType DBDversusDCD 
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	Lobular Necrosis: 
	In this analysis, the post-transplant pathological assessment demonstrated the pathological assessment demonstrated that lobular necrosis was equivalent between the two trial arms. (Figure92). Although, decreased lobular inflammation was noted in the OCS arm, no difference in necrosis was observed in the post-transplant samples. 
	Figure 92: Incidence ofLobularNecrosis inDonorLivers 
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	When we assess the impact of donor type on this histological marker of irreversible liver damage, the DCD donor livers had a higher incidence of post-transplant lobular necrosis as compared to DBD,and the OCS arm was associated with lower incidence of lobular necrosis in the DCD arm as compared to Control. (Figure93). 
	Figure 93: Incidence ofLobularNecrosis inDonorLivers StratifiedbyDonorType DBDversusDCD 
	Pre-Preservation Post-Preservation Post-Transplant 
	96% 96% 94% 
	OCS 
	OCS 
	Figure

	100% 

	85% 
	DBD 

	80% 
	Control 
	Figure
	Figure

	58% 57% 
	Figure

	60% 
	OCS =124 SOC = 133 40% 
	27% 28% 15% 15% 
	Figure

	12% 
	20% 
	6% 
	6% 
	6% 
	2% 1% 

	2%3% 2%1% 

	Lobular 
	0% Necrosis 100% 93% 91% 92% 
	Grading 80% 
	62% 
	DCD 
	Figure
	Figure

	60% 
	46% 
	44% 
	36% 
	Figure

	40% 
	30% 
	30% 
	Figure

	26% 

	OCS =28 
	23% 
	23% 
	23% 
	18% 

	15% 

	SOC =13 20% 
	9% 
	9% 
	9% 
	9% 
	9% 
	8% 

	4% 4% 

	0% 

	0% 

	0% 
	Figure
	Normal-Mild Moderate-Normal-Mild Moderate-Normal-Mild Moderate-Minimal Severe Minimal Severe Minimal Severe 
	15.2.8. Secondary Effectiveness Endpoints 
	OCS Donor Liver Assessment During Perfusion: The advantage of the OCS system is that it allows for continuous monitoring of the donor liver during preservation. The rates of successful measurement of lactate levels, bile production, hepatic artery pressure,and portal vein pressure are shown in Table 37. 
	Table 37: Secondary Endpoint –OCSLiverAssessmentParametersDuringPerfusion 
	Table 37: Secondary Endpoint –OCSLiverAssessmentParametersDuringPerfusion 
	Table 37: Secondary Endpoint –OCSLiverAssessmentParametersDuringPerfusion 

	OCSLiverPerfusion Parameters 
	OCSLiverPerfusion Parameters 

	Percentage ofliversfor whichOCSdevice monitoringallowedforexvivoassessmentprior to transplant 
	Percentage ofliversfor whichOCSdevice monitoringallowedforexvivoassessmentprior to transplant 
	93% (144/155) 
	p-value 0.002* 

	Lactate Level 
	Lactate Level 
	94% (145/155) 

	HepaticArteryPressure 
	HepaticArteryPressure 
	100% (155/155) 

	PortalVeinPressure 
	PortalVeinPressure 
	100% (155/155) 

	AverageBileProductionRate 
	AverageBileProductionRate 
	99% (154/155) 

	* p-value from a one-sidedexactbinomialtest,testingthenullhypothesis thatthetrueproportionis less than or equal to 0.85 versus the alternativehypothesisthat itisgreaterthan 0.85. 
	* p-value from a one-sidedexactbinomialtest,testingthenullhypothesis thatthetrueproportionis less than or equal to 0.85 versus the alternativehypothesisthat itisgreaterthan 0.85. 


	Recipient Survival at Day 30 and at initial hospital discharge:  The 30-day recipient survival and recipient survival to initial hospital discharge were high and very similar in the OCS and Control arms(Figure94). 
	Figure 94:  Secondary Effectiveness Endpoints -Recipients’SurvivalatDay 30 and atInitialHospitalDischarge(PP Population) 
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	15.2.1. Other Clinical Endpoints 
	15.2.1.1. IncidenceofIschemic Biliary Complications at 6 and 12 Months 
	Ischemic biliary complications are a serious complication that negatively impact long-term viability of the liver allograft and the patient.  In the PROTECT trial, ischemic biliary complications were site reported based on clinical findings. A lowerincidence of ischemic biliary complications was observed in the OCS arm compared to the Control arm at 6 and 12 months follow-up (Figure95). 
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	At day 30 post-transplant, the rate of non-ischemic biliary complicationswas 8.5% for OCS compared to 4.1% for control while the rate of post-transplant bile duct leak was 2.6% for OCS and 7.5% for control. 
	15.2.1.2. Assessment of Recipient Lactate Levels 
	Recipient mean lactate levels post-reperfusion were reduced in the OCS group compared to the Control group based on an ad hoc analysis (Table 38). 
	Table 38:  Recipients’ Mean Lactate Levels Post-Transplant (PP Population) 
	Timepoint 
	Timepoint 
	Timepoint 
	OCS Recipient Arterial Lactate(mmol/L) Mean±SD N=152 
	Control Recipient Arterial Lactate(mmol/L) Mean±SD N=146 

	Anhepatic 
	Anhepatic 
	3.47 ±1.706 
	3.55 ±1.621 

	0-40 min after reperfusion 
	0-40 min after reperfusion 
	4.05 ±2.092 
	4.57 ±2.532 

	90-120/150 min after reperfusion 
	90-120/150 min after reperfusion 
	3.64 ± 2.220 
	4.33 ± 2.987 


	15.2.2. Post-transplant ICU Stay and Initial Hospital Stay 
	The mean ICU stay was 107201.6 hours for OCS compared to 111260.3hours for Control.  The mean hospital stay was 11.7 11.4 days for OCS compared to 11.412.7days for Control. The results are highly variable for both groups with wide confidence intervals. 
	+
	+
	+
	+

	OCS Control 0.046 0.075 
	15.2.3. Safety Endpoint 
	The OCS Liver PROTECT Trial met its primary safety endpoint by demonstrating that the mean number of liver graft-related serious adverse events (LGRSAEs) per patient within the first 30 days post-transplantation in the OCS arm was non-inferior to the Control arm (one-sided two sample t-test, margin = 1.0) (see Figure96). 
	Figure 96:  Safety Endpoint –AveragenumberofLGRSAEsPerTransplanted PatientWithin 30 DaysPost-Transplant (AT Population) 
	Figure
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	The specific LGRSAEs are shown in Table 39. The OCS patients did not experience any ischemic biliary complications in the first 30days post-transplant while 2/146 (1%) of control patients had ischemic complications. Vascular complications occurred in 7/153(5%)of OCS patients compared to 9/146(6%)of control patients. There were no incidents of non-functioning graft or liver allograft infection for either OCS or control patients. 
	Table39: LGRSAEswithin30Days(ATPopulation) 
	LGRSAEwithin 30Days OCS (N=153) Control PostTransplant (N=146) Patients Events Patients Events 
	AnyLGRSAE 7 (5%) 8 11 (8%) 13 
	Non-functioninggraft 0 0 0 0 
	Ischemicbiliarycomplication 0 0 2 (1%) 2 
	Vascularcomplication 7 (5%) 8 9 (6%) 11 
	Liverallograftinfection 0 0 0 0 
	15.2.4. Overall Patient Survival 
	Despite the lower rate of EAD for OCS compared to control, there was no difference in patient or graft survival for the OCS arm compared to the Control arm.  Overall patient survival was high and comparable between the OCS and Control arms.  The 30-day patient survival for both arms is 99.3%.  The patient survival is 97.4% and 96.5% at 6 months and 94.0% and 93.7% at 12 months for OCS and Control, respectively in the PP population.  
	See Figure97 below. Survival for the mITT population is similar, as are the results for the ITT population analysis (Figure98 and Figure99). 
	Figure 97:  Kaplan-MeierOverallPatientSurvivalthrough24-Months(PP Population) 
	Figure
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	Figure 98: Kaplan-MeierOverallPatientSurvivalthrough24-Months(mITTPopulation) 
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	Figure 99: Kaplan-MeierOverallPatientSurvivalthrough24-Months(ITT Population)* 
	Figure
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	*Notethatat 24 months,3 deathsinOCS groupoccurredinsubjectstransplantedoff-study using cold-storage 
	The causes of death for PROTECT patients are shown in Figure100 below. 
	Figure 100:  Causes of Death in PROTECTpatientsthrough12 months post-transplant 
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	15.2.5. Serious Adverse Events 
	Serious Adverse Events were collected through 30 days post-transplant or initial hospital discharge. LGRSAEs were collected through 6 months post-transplant, and ischemic biliary complications were collected through 12 months post-transplant. A comprehensive summary of all of these events is shown in Table 40 below. As previously discussed, ischemic biliary complications were lower in the OCS arm compared to cold storage control.  Non-ischemic biliary anastomotic complications were higher in the OCS arm; ho
	Table 40:  CEC-adjudicated Treatment-Emergent SAEsby Preferred Term (AsTreated Population) –Comprehensive Listing Includes all SAEs through30 days/hospital discharge post-transplant andLGRSAEs through6 months and ischemic biliarycomplications through12months post-transplant (SAEs that occurredin≥2%ofpatientsin either armareshown) 
	Preferred Term 
	Preferred Term 
	Preferred Term 
	OCS (N=153) 
	Control (N=146) 

	Subjectsn (%) 
	Subjectsn (%) 
	Events n 
	Subjectsn (%) 
	Events n 

	Anyseriousadverse event 
	Anyseriousadverse event 
	82 (53.6) 
	150 
	72 (49.3) 
	148 

	Biliary ischaemia 
	Biliary ischaemia 
	4 (2.6) 
	4 (2.7) 
	14 (9.6) 
	14 (9.5) 

	Biliary anastomosiscomplication 
	Biliary anastomosiscomplication 
	13 (8.5) 
	13 (8.7) 
	6 (4.1) 
	6 (4.1) 

	Postproceduralbile leak 
	Postproceduralbile leak 
	4 (2.6) 
	4 (2.7) 
	11 (7.5) 
	11 (7.4) 

	Renal failure acute 
	Renal failure acute 
	11 (7.2) 
	11 (7.3) 
	7 (4.8) 
	7 (4.7) 

	Transplant rejection 
	Transplant rejection 
	5 (3.3) 
	5 (3.3) 
	7 (4.8) 
	8 (5.4) 

	Postprocedural haemorrhage 
	Postprocedural haemorrhage 
	5 (3.3) 
	5 (3.3) 
	7 (4.8) 
	7 (4.7) 

	Convulsion 
	Convulsion 
	2 (1.3) 
	2 (1.3) 
	5 (3.4) 
	5 (3.4) 

	Drug toxicity 
	Drug toxicity 
	5 (3.3) 
	5 (3.3) 
	2 (1.4) 
	2 (1.4) 

	Atrialfibrillation 
	Atrialfibrillation 
	3 (2.0) 
	3 (2.0) 
	4 (2.7) 
	4 (2.7) 

	Pyrexia 
	Pyrexia 
	2 (1.3) 
	2 (1.3) 
	4 (2.7) 
	4 (2.7) 

	Delirium 
	Delirium 
	1 (0.7) 
	1 (0.7) 
	4 (2.7) 
	4 (2.7) 

	Hepaticartery stenosis 
	Hepaticartery stenosis 
	2 (1.3) 
	2 (1.3) 
	4 (2.7) 
	4 (2.7) 

	Pleuraleffusion 
	Pleuraleffusion 
	1 (0.7) 
	1 (0.7) 
	4 (2.7) 
	4 (2.7) 

	Respiratory failure 
	Respiratory failure 
	3 (2.0) 
	3 (2.0) 
	3 (2.1) 
	3 (2.0) 

	Ascites 
	Ascites 
	1 (0.7) 
	1 (0.7) 
	3 (2.1) 
	3 (2.0) 

	Woundinfection 
	Woundinfection 
	3 (2.0) 
	3 (2.0) 
	0 
	0 

	Anaemia 
	Anaemia 
	3 (2.0) 
	3 (2.0) 
	1 (0.7) 
	1 (0.7) 


	15.2.6. Device Malfunctions 
	In the OCS Liver PROTECT trial, there were three device malfunctions reported by trial centers (3/155, 1.9%). Two of three malfunctions were of small plastic parts that are not a critical part of the perfusion of the donor liver, or the overall function of the OCS Liver as further described below. 
	• 
	• 
	• 
	One malfunction was reported in which a mounting tab for an IV infusion line plastic housing was broken, making it difficult to connect the Solution Delivery System (SDS) infusion cassette to the SDS driver at priming.  This occurred prior to the donor liver instrumentation on the OCS Liver.  The user obtained a spare cassette and the preservation proceeded without any issues. 

	• 
	• 
	One malfunction was reported for a portal vein (PV) flush port valve at the end of OCS perfusion and in preparation for cold flushing the donor liver in the recipient OR. The user flushed the portal vein directly through the PV cannula and bypassed the defective valve. 

	• 
	• 
	One malfunction occurred during pre-retrieval OCS preparation, when the OCS liver perfusion module electrical connection could not be recognized by the OCS Liver Console.  This occurred well before the liver was surgically retrieved.  The retrieval and preservation proceeded using cold static storage without any issues. 


	Device malfunctions that were reported in the OCS Liver PROTECT trial did not subject the recipients to any harm given that two occurred well before retrieval. Importantly, all three donor livers were transplanted successfully to the recipients and their results were analyzed in the PROTECT trial. 
	15.3. Summary of theClinicalResults of theOCS Liver PROTECTCAP 
	The OCS Liver PROTECT Continued Access Protocol (CAP) was approved by FDA for 74 subjects.  The PROTECT CAP is a single-arm study but otherwise the study design was the same as the OCS Liver PROTECT trial. 
	A total of 74 subjects have been enrolled in OCS Liver PROTECT CAP.  As of April8, 2021,all 74 subjects have reached 30 days post-transplant, 50 subjects have reached 6 months, and 19 subjects have reached 12 months.  The study is on-going, and data are still being collected, monitored, verified, and adjudicated for all transplanted patients.  A summary of the available data for the se 74 subjects is provided in the sections that follow. 
	15.3.1. Donor Characteristics and Demographics 
	Donor demographics and characteristics are shown in Table 41 below.  There have been no donor liver turndowns after OCS perfusion in the PROTECT CAP.  The donor characteristics are similar to the OCS Liver PROTECT trial, except that PROTECT CAP has a higher percentage of DCD donors (23% in CAP) compared to PROTECT (18%).  DCD livers are generally considered as higher risk and are associated with higher rates of EAD and graft failure (Lee et al., 2014). 
	Table 41:  Donor Demographicand BaselineCharacteristics,OCS LiverPROTECT CAP 
	Parameter 
	Parameter 
	Parameter 
	OCS Patients (N=74) 

	Donor Age Mean +SD 
	Donor Age Mean +SD 
	47.12 +13.804 

	Cause ofDeath, n (%) 
	Cause ofDeath, n (%) 

	• Anoxia 
	• Anoxia 
	37/74 (50.00%) 

	• Cerebrovascular/Stroke 
	• Cerebrovascular/Stroke 
	24/74 (32.43%) 

	• HeadTrauma 
	• HeadTrauma 
	12/74 (16.22%) 

	• CNSTumor 
	• CNSTumor 
	0/74 (0.00%) 

	• Other (1) 
	• Other (1) 
	1/74 (1.35%) 

	DonorInclusion Criteria (2), n (%) 
	DonorInclusion Criteria (2), n (%) 

	• Donor age ≥ 40 years old 
	• Donor age ≥ 40 years old 
	50/74 (67.57%) 


	Parameter 
	Parameter 
	Parameter 
	OCS Patients (N=74) 

	• Expected total cross clamp/cold ischemic time ≥ 6 hours 
	• Expected total cross clamp/cold ischemic time ≥ 6 hours 
	33/74 (44.59%) 

	• Donor after circulatory death(DCD) withage≤55yearsold 
	• Donor after circulatory death(DCD) withage≤55yearsold 
	17/74 (22.97%) 

	• Steatoticliver greater than 0% macrosteatosisandlessthanorequal to 40%macrosteatosis at timeof retrieval 
	• Steatoticliver greater than 0% macrosteatosisandlessthanorequal to 40%macrosteatosis at timeof retrieval 
	37/74 (50.00%) 

	• MultipleDonorCharacteristics 
	• MultipleDonorCharacteristics 
	43/74 (58.11%) 

	(1) Bacterialmeningitis (2)Multipledonorcharacteristics(inclusioncriteria)couldbemet. 
	(1) Bacterialmeningitis (2)Multipledonorcharacteristics(inclusioncriteria)couldbemet. 


	15.3.2. Recipient Demographic and Baseline Characteristics 
	Recipient demographic and baseline characteristics are shown in Table 42 below and are similar to the OCS Liver PROTECT trial, except that PROTECT CAP has a higher percentage of primary hepatic tumor (17.6% in CAP) compared to PROTECT (9.2%). 
	Table 42:  Recipient Demographic and Baseline Characteristics, OCS Liver PROTECT CAP 
	Parameter 
	Parameter 
	Parameter 
	OCS Patients (N=74) 

	Age (years):Mean±SD 
	Age (years):Mean±SD 
	57.01 ± 11.572 

	Gender: 
	Gender: 

	• Male 
	• Male 
	56/74 (75.68%) 

	• Female 
	• Female 
	18/74 (24.32%) 

	BMI(kg/m2): Mean ± SD 
	BMI(kg/m2): Mean ± SD 
	29.18 ± 6.258 

	MELDScore:Mean±SD 
	MELDScore:Mean±SD 
	27.69 ± 6.034 

	Medicalhistory, n (%) 
	Medicalhistory, n (%) 

	• History ofdiabetes 
	• History ofdiabetes 
	22/74 (29.73%) 

	• History ofliver cancer 
	• History ofliver cancer 
	30/74 (40.54%) 

	Primary Diagnosis, n (%) 
	Primary Diagnosis, n (%) 

	• AlcoholicCirrhosis 
	• AlcoholicCirrhosis 
	30/74 (40.54%) 

	• Cholestatic Diseases 
	• Cholestatic Diseases 
	5/74 (6.76%) 

	• Chronic Hepatitis 
	• Chronic Hepatitis 
	12/74 (16.22%) 

	• MetabolicDiseases 
	• MetabolicDiseases 
	1/74 (1.35%) 

	• NAFLD/NASH 
	• NAFLD/NASH 
	10/74 (13.51%) 


	Parameter 
	Parameter 
	Parameter 
	OCS Patients (N=74) 

	• Primary HepaticTumor 
	• Primary HepaticTumor 
	13/74 (17.57%) 

	• Other 
	• Other 
	3/74 (4.05%) 

	o Cholangiocarcinoma 
	o Cholangiocarcinoma 
	2/74 (2.70%) 

	o Primary Biliary Cholangitis 
	o Primary Biliary Cholangitis 
	1/74 (1.35%) 


	15.3.3. Early Allograft Dysfunction (EAD) 
	EAD for all patients was adjudicated by the CEC and is shown in Table 43 below.  The rate of EAD is slightly higher than that observed in the PROTECT trial.  The difference in EAD between PROTECT and CAP is not statistically significant (p=0.2178, Fisher’s Exact test). 
	Table 43:  EAD Results, OCS Liver PROTECT CAP 
	Table
	TR
	OCS Subjects (N=74) 

	EAD, n (%) 
	EAD, n (%) 
	19/74 (25.68%) 

	• ASTlevel >2000IU/Lwithinthe first7postoperative days 
	• ASTlevel >2000IU/Lwithinthe first7postoperative days 
	15/74 (20.27%) 

	• Bilirubin≥ 10 mg/dlon postoperative day 7 
	• Bilirubin≥ 10 mg/dlon postoperative day 7 
	4/74 (5.41%) 

	• INR ≥ 1.6 on postoperative day 7 
	• INR ≥ 1.6 on postoperative day 7 
	5/74 (6.76%) 

	• Primary non-functioning graft within the first 7 days 
	• Primary non-functioning graft within the first 7 days 
	0/74 (0.00%) 


	15.3.4. Patient Survival/Graft Survival 
	By the date of database closure, all 74 patients met the 30-day post-transplant follow-up.  The 30-day patient and graft survival were 98.7%.  Long-term follow-up of the CAP patients is ongoing.  To date, a total of five deaths have occurred among the 74 patients.  None of the deaths were related to the liver graft. Summary of the causes of deaths reported were as follows: 
	§
	§
	§
	§

	Patient 1:73 y.o. recipient with MELD score of 28, BMI of 40 and severely compromised cardiac function was transplanted with a DBD donor organ. Prior to liver implantation, experienced cardiac arrest several times intra-operatively and experienced disseminated intravascular coagulation (DIC) and pulmonary embolism requiring tissue plasminogen activator (TPA)administration during the transplant procedure.  Liver function was negatively impacted due to severe hemodynamic compromise and DIC due to cardiac arre

	§
	§
	§

	Patient 2 : 47 y.o. recipient with MELD score of 40 and diagnosis with alcoholic liver cirrhosis, was transplanted with a DBD donor organ.  The patient expired on day 30 due to sepsis secondary to perforated duodenal ulcer. 

	§
	§
	§

	Patient 3 : 73 y.o. recipient with MELD score of 28, was transplanted with a DBD donor organ.  Patient expired on day 59 due to sepsis of respiratory origin. 

	§
	§
	§

	Patient 4 : 57 y.o. recipient with MELD score of 15, transplanted with a DBD donor organ. Patient expired on day 75 due to respiratory failure secondary to pre-existing hepatopulmonary syndrome. 

	§
	§
	§

	Patient 5 : 61 y.o. recipient with MELD score of 32, was transplanted with a DBD donor organ.  Patient expired on day 108 from respiratory sepsis secondary to mycobacterium lung abscess. 


	All the causes of death and liver graft relatedness have been CEC reviewed and adjudicated.  
	15.3.5. Summary of PROTECT CAP Results 
	There has been a total of 74 subjects transplanted in the OCS Liver PROTECT CAP.  The results for the OCS Liver PROTECT CAP to date are similar to those observed in the OCS arm of the OCS Liver PROTECT trial. Long-term follow-up is ongoing on all CAP patients. 
	15.4. Summary of the OCS Liver PROTECT Trial 
	The OCS Liver PROTECT trial is a large, multi-center, randomized, unblinded controlled trial in the U.S. that was conducted to evaluate the clinical impact of OCS Liver perfusion and monitoring on post-transplant clinical outcomes in liver transplantation from DBD and DCD donors. 
	The following results were demonstrated in the OCS Liver PROTECT trial: 
	§
	§
	§
	§

	The OCS Liver PROTECT trial met the primary endpoint and demonstrated statistical superiority in reduction of EAD in the PP population compared to the Control arm.  EAD is the most common severe complication after liver transplantation.  

	§
	§
	§

	The OCS Liver PROTECT trial met the secondary effectiveness endpoint (OCS Donor Liver Assessment during Perfusion) and demonstrated that OCS Liver’s capabilities for monitoring of lactate level, hepatic artery pressure, portal vein pressure and average bile production enabled monitoring of hemodynamics and metabolic function which allowed for ex vivo assessment that were used in surgeon decision-making to turn down livers for transplant. 

	§
	§
	§
	§

	The OCS Liver PROTECT trial met its safety endpoint by demonstrating that the average numberof LGRSAEs per patient in the OCS arm was statistically non-inferior to the Control arm. 

	The following outcomes were also observed in the OCS Liver PROTECT Trial: 

	§
	§
	§

	Lowerischemic biliary complications were observed compared to Control at 6 months post-transplant (1.3% for OCS vs 8.5% for control) and at 12-months post-transplant (2.6% for OCS vs 9.9% for control). 

	§
	§
	§

	An increase in the proportion of DCD livers transplanted was observed for OCS (28/55, 51%) compared to the control (13/51, 25%). 

	§
	§
	§

	Non-ischemic biliary complications, measured at 30 days, were higher in the OCS (8.5%) compared to the control (4.1%) while the rate of post-transplant bile duct leak was lower for OCS (2.6% ) compared to control (7.5%). 

	§
	§
	§

	The OCS and the Control arms have comparable patient survival at 30 days, 6 months, and 12 months, and patient survival is high at those time points. 

	§
	§
	§

	No difference in the length of initial post-transplant ICU and hospital stay was observed between the OCS and Control arms although the results were highly variable with wide confidence intervals. 

	§
	§
	§

	The rate of reported device malfunctions was low.  Importantly, all 3 donor livers in these reported cases of device malfunction were transplanted and analyzed successfully in the results of the OCS Liver PROTECT trial.  There was no increased risks or additional risks observed to donor organs or recipients as a result of these reported incidents. 

	§
	§
	§

	Serious Adverse Events (SAEs) were those typically experienced post-liver transplant and were similar for the OCS and Control groups. 


	AppendixB: SymbolsGlossary 
	16. APPENDIXB: SYMBOLSGLOSSARY 
	This glossary describes the symbols used on the packaging for the OCS™ Liver. 
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	Symbol 
	Symbol 
	Standardand SymbolReference 
	StandardTitle 
	SymbolDefinition 
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	21 CFR 801.15(c)(1)(i)F 
	Labeling-Medicaldevices;prominenceof requiredlabelstatements. 
	Prescriptiononly 
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	TD
	Figure

	ISO 7000-2497 
	Graphicalsymbolsforuseonequipment. 
	Date ofmanufacture 

	TR
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	Figure

	ISO 7000-3082 
	Graphicalsymbolsforuseonequipment. 
	Manufacturer 
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	TD
	Figure

	ISO 7000-2493 
	Graphicalsymbolsforuseonequipment. 
	Catalog Number 
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	ISO 7000-2498 
	Graphicalsymbolsforuseonequipment. 
	SerialNumber 
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	ISO 7000-2492 
	Graphicalsymbolsforuseonequipment. 
	Batchcode 
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	ISO 7000-2501 
	Graphicalsymbolsforuseonequipment. 
	Sterilizedusingethyleneoxide treatment 
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	ISO 7000-2502 
	Graphicalsymbolsforuseonequipment. 
	Sterilizedusingirradiation 
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	ISO7000-2606 
	Graphicalsymbolsforuseonequipment. 
	Do notuse ifpackage isdamaged 
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	ISO 7000-0434A 
	Graphicalsymbolsforuseonequipment. 
	Attention:Readallwarningsand precautions in instructions for use 
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	ISO 7000-2607 
	Graphicalsymbolsforuseonequipment. 
	Use-by date;Expiration dateis identified to the right of this hour glasssymbol 
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	ISO 7010-M002 
	Medicalelectricalequipment — Part1: Generalrequirementsforbasicsafety and essential performance. 
	Followinstructions for use 
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	ISO7010-M002 
	Medicalelectricalequipment — Part1: Generalrequirementsforbasicsafety and essential performance. 
	Followinstructions for use 
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	ISO 7000-1641 
	Graphicalsymbolsforuseonequipment. 
	Consultinstructions for use 
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	ISO 7000-1051 
	Graphicalsymbols for use onequipment. 
	Do notreuse 
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	ISO 7000-2608 
	Graphicalsymbolsforuseonequipment. 
	Do notresterilize 
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	-
	-
	Proofofproductcompliance toNorth Americansafetystandards,per Intertek 
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	IEC 60417-5140 
	Graphicalsymbolsforuseonequipment. 
	Non-ionizing, electromagnetic radiation 
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	-
	-
	The weight of the OCS™ and perfusion module 
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	EN 50419 
	MarkingofElectricalandElectronic Equipment in accordance with Article 11(2)of Directive 2002/96/EC (WEEE). 
	WEEE—Subject towasteelectrical and electronic equipment regulations, i.e. not for generalwaste 
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	IEC 60529 
	Degrees ofProtectionprovided by enclosures (IP Code). 
	Level1ingress protection 
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	ISO 7000-0632 
	Graphicalsymbolsforuseonequipment. 
	Temperaturelimit 
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	ISO 7000-0626 
	Graphicalsymbolsforuseonequipment. 
	Keep dry 
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	ISO 7000-0624 
	Graphicalsymbolsforuseonequipment. 
	Keep awayfromsunlight 
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	ISO 7000-2621 
	Graphicalsymbolsforuseonequipment. 
	AtmosphericPressureLimitation 
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	ISO 7000-2620 
	Graphicalsymbolsforuseonequipment. 
	Humiditylimitation 
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	ISO 7000-0623 
	Graphicalsymbolsforuseonequipment. 
	Thisway up 
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	— 
	— 
	HandlewithCare 
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	ISO 7000-0621 
	Graphicalsymbolsforuseonequipment. 
	Fragile,handlewithcare 
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	Directive 93/42/EEC 
	765/2008/EC 768/2008/EC MDD 93/42/EEC Articles 4,11,12,17, Annex II) 
	CE marking indicates product conformance with the applicable European Union Directives 
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	ISO 15223-1: 2012 
	Medicaldevices — Symbols tobeused withmedicaldevicelabels,labelling and information to be supplied. 
	EC REP—AuthorizedRepresentativein theEuropeanCommunity 
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	CFR 49 Section 172.446 
	Code of Federal Regulations, Transportation 
	Miscellaneoushazardousmaterials, class9 
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