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GRAPHICAL USER INTERFACE
HISTIDINE-TRYPTOPHAN-KETOGLUTARATE SOLUTION
INFERIOR VENA CAVA

POTASSIUM

MILLILITRES PER HOUR

MILLIMETRES OF MERCURY (PRESSURE)

MILLIGRAM PER DECILITRE

SoDIUM CHLORIDE

PARTIAL PRESSURE OF CARBON DIOXIDE

MEASURE OF THE MOLAR CONCENTRATION OF HYDROGEN IONS IN THE SOLUTION
PARTIAL PRESSURE OF OXYGEN

PACKED RED BLOOD CELLS

UNIVERSITY OF WISCONSIN SOLUTION
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Section One: General Introduction
INTRODUCTION

The OrganOx” metra®, also referred to as OrganOx metra throughout this manual, is a
transportable medical device intended for normothermic perfusion of donor transplant livers
for up to 24 hours.

Read this manual carefully before operating the device, if you have any further questions,
please contact the OrganOx toll-free customer support number at 855-ORGANOX (855-674-
2669).

A WARNING: The OrganOx metra has been designed for use as a liver preservation device
it must not be used for any other organs.

A WARNING: The OrganOx metra has not been certified for Air Transport.

INDICATION AND CONTRAINDICATIONS

The OrganOx® metra® is a transportable device intended to be used to sustain donor livers
destined for transplantation in a functioning state for a total preservation time of up to 12
hours.

The OrganOx® metra® device is suitable for liver grafts from donors after brain death (DBD),
or liver grafts from donors after circulatory death (DCD) <40 years old, with €20 mins of
functional warm ischemic time (time from donor systolic blood pressure <50 mmHg), and
macrosteatosis £15%, in a near-physiologic, normothermic and functioning state intended for
a potential transplant recipient.

The OrganOx® metra® device should not be used for:
e Living donor livers
e Livers intended for split transplant

e Livers with moderate or severe traumatic injury
CYBERSECURITY

A WARNING: The OrganOx metra is protected against attack, damage or unauthorized
access. The software on the device cannot be altered by the user or any unauthorized parties
either directly or remotely. Modification to the software or hardware of the device is only to
be undertaken by authorized parties with access to the locked enclosure. Any unauthorized
modification of the installed software will initiate a failsafe condition preventing code
execution during runtime. In this condition the device will not start.
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SKILLS, TRAINING AND KNOWLEDGE REQUIREMENTS

The user population has been defined by OrganOx Ltd as appropriately trained liver transplant
surgeons and transplant technicians.

THE ORGANOX METRA IS ONLY INTENDED FOR USE BY SUITABLY TRAINED MEDICAL
PERSONNEL. FULL TRAINING ON THE INSTALLATION AND USE OF THE DEVICE WILL BE
GIVEN BY ORGANOX LTD PRIOR TO THE FIRST PROCEDURE.

BEFORE YOU SET UP OR OPERATE THE ORGANOX METRA, 1T IS ESSENTIAL THAT YOU HAVE ATTENDED
ONE OF THE ORGANOX TRAINING COURSES AND HAVE BEEN CERTIFIED IN THE USE OF THE DEVICE,
CERTIFICATES WILL BE ISSUED BY ORGANOX LTD FOLLOWING SUCCESSFUL TRAINING. IT IS ALSO
IMPORTANT THAT YOU HAVE READ AND UNDERSTOOD THIS INSTRUCTION MANUAL. TO ARRANGE
TRAINING OR RE-TRAINING PLEASE CONTACT ORGANOX AT 855-ORGANOX (855-674-2669)

IT REMAINS THE SURGEON’S AND SURGICAL TEAMS’ RESPONSIBILITY TO DECIDE
WHETHER A LIVER PRESERVED ON THE ORGANOX METRA IS SUITABLE FOR TRANSPLANT
INTO A RECIPIENT.

The following section outlines the steps involved in the operation of the OrganOx metra in the
recovery and perfusion of a donor liver.

Each use of the OrganOx metra requires:

The OrganOx metra Retained Unit

An OrganOx metra Disposable Set

Perfusion Solutions

Leuko-reduced packed red blood cells

Terumo CDI®540 calibrator; gas bottles and shunt sensor

9 voA wN e

CAUTION: The OrganOx metra Disposable Set is supplied in a cardboard box and
comprises sterile components.

&CAUTION: DO NOT forget to take the Terumo Calibrator Unit with you each time you
use the OrganOx metra.

& CAUTION: It is the responsibility of the retrieval team to ensure all of the Perfusion
Solutions required are sourced and taken to each organ retrieval.

CLEANING, PACKAGING OF THE RETAINED UNIT

ACA UTION: The OrganOx metra is a fragile medical device and must be handled with care
both with and without a liver on board. The device weighs greater than 165 pounds. It should
only be lifted from its trolley provided that a minimum of three (3) suitable people are available
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ACAUTION: Do not clean whilst the device is connected to a power supply
&CAUTION: Do not clean whilst the device is turned on

CAUTION: Do not allow cleaning fluid to enter the rear panel electrical connectors, the
ventilation holes or the battery area

ACAUTION: Do not fully immerse the device

&WARNING: The operator must wear surgical gloves whilst operating this device

The reusable OrganOx metra components include a Retained Unit set on a trolley with a
removable hard cover. It is important that each of these device components be thoroughly
cleaned prior to the first and each subsequent use.

The Retained Unit, trolley and exterior of the removable hard cover should be inspected for
damage and cleaned before entering the operating theatre. If there are any signs of damage,
the device should not be used, and any damage should be reported to OrganOx at 855-
ORGANOX (855-674-2669).

The cleaning is then achieved using CaviWipes® (https://www.metrex.com/en-us) or similar
cleaning product containing the active ingredients 17.2% Isopropanol and 0.28%
Diisobutylphenoxyethoxyethyl dimethyl benzyl ammonium chloride.

Component Cleaning:
e Using a CaviWipe®, wipe up and down over the contaminated area 10 times.
e Fold the ClaviWipe® in half.
e Wipe left and right over the contaminated area 10 times.

e When cleaning the grooves and joints, repeat the cleaning procedure with an
additional two fresh wipes.

e Inspect the device components with a magnifying glass (5-10x), and if not visibly
clean, repeat cleaning procedure with one or more fresh wipes.

e Once visibly clean, leave the device to fully dry at room temperature.

If difficulty is encountered in obtaining visibly clean component surfaces, the use of a small
toothbrush-style cleaning brush is recommended to facilitate the cleaning of these areas.

SECTION OF THE RETAINED UNIT/TROLLEY | RELATED AREA
Tower Top Surface Pivot end and recess for blood bag prop

Corner crevices and screw heads in/around the water inlet area
Right hand side of the tower Inside the bile pinch valve and sensor

Where the tower meets the base
Right hand side of the base plate In the IVC flow sensor cannula holder and lid connection point
Back of the tower Gaps around the Terumo monitor

Edges of the tower back door
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Left hand side of tower

Lip around the water inlet area

Front of the tower

Syringe driver main screw thread and holding recesses
Slot on the glucose level knob
Recessed rim of the blood pump

Terumo sensor and lead

Plastic joints
Rear of sensor
Connection between lead and sensor

Pressure sensor connectors

Connection to OrganOx metra

Bottom skirting

Inside cover clips
Inside the sockets

Mains inlet panel

Around the mains inlet switch
Inside the mains inlet IEC socket

Handrail and trolley

Rotating clasps on trolley and device
Crevices and gaps on the trolley wheels

PACKAGING OF THE ORGANOX METRA DISPOSABLE SET

@ The Disposable Set is single-use, pre-sterilized and packaged as a complete set. If
there is visible damage, the set should not be used and any damage should be reported to
OrganOx, at 855-ORGANOX (855-674-2669).

LIFTING THE RETAINED UNIT

& WARNING: THIS DEVICE WEIGHS GREATER THAN 165 POUNDS AND NECESSITATES A
THREE (3) PERSON LIFT. SEEK FURTHER ASSISTANCE FOR LOADING IF NECESSARY.

You can protect yourself from injury by following correct lifting principles:

e Bend from your knees, not your back

e Keep your feet wide to provide a stable base

e Keep breathing

e Keep the object close to your body

e Do not twist your back whilst carrying the load

e Bend from your knees to lower the object down

Always first detach the Retained Unit from its trolley by unfastening the two metal clasps

counterclockwise before lifting.

IFU-US-001 Rev02
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SECURING THE ORGANOX METRA DURING TRANSIT
Position the device with or without the trolley in the center of the van/medical vehicle. If it is

possible for the device to slide or topple during transit, it will need to be secured before
transit. Check that all of the anchoring points are accessible.

Place one strap around the handrail, ensuring that it tucks against one of the vertical pillars

on the handrail to prevent sliding. Secure the hook to the anchoring point and pull tight to
secure.

A WARNING: Do not secure a strap over the top of the hard cover

If either a mains or a DC power charging point is available in the vehicle, connect as follows:
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&WARNING: Ensure the socket outlet is easily accessible at all times in case of an
emergency.

&WARNING: The unit is a Class | product and must be connected to an earthed mains
socket.

AWARNING: Unless mains power is provided, power connection during transport will
extend the life of the batteries during operation but no charging will be taking place.

POWER MANAGEMENT AND INTERNAL BATTERY LIFETIME

The OrganOx metra has an internal battery pack which will power all the machine’s functions
for at least 2 hours while no mains supply is available (for example transfer between vehicles
and operating rooms). For maximum battery life the machine should be plugged into a mains
power source whenever possible to recharge the batteries. OrganOx recommends that
vehicles being used regularly for transport of the machine are fitted with a suitable inverter
to allow for mains power during the period of transport between donor and transplant
hospitals.

1. Charging the OrganOx metra

The OrganOx metra should be plugged into a mains power outlet whenever possible. This will
maintain the battery charge at the highest possible level.

To ensure the batteries are being charged, the mains lead must be plugged into a suitable
outlet, and the green mains power switch on the power inlet panel must be in the “on
position” and illuminated as below.
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When the machine is running on mains power the battery indicator LED will be unlit and the
“mains plug” icon will appear in the top-right corner of the GUI display.

When the machine is running on battery alone, the Battery LED will be illuminated and the
mains plug icon does not show.

1660

RPM

1639

The OrganOx metra will initially charge to >95% in less than 10 hours, but it will take a further
24 hours to achieve maximum charge of typically 98%. As a general rule, each hour of running
time on batteries requires a charge time of 3-4 hours.

If after 48 hours of charging the indicated maximum charge is less than 95%, contact a Service
Engineer at 855-ORGANOX (855-674-2669).

2. Battery Charge Capacity Indicator and Warnings

Battery level warnings are given at various remaining charge capacities as shown below:

Remainin . . . Action to reinstate
. € | Audible Alarm Machine functions . -
Capacity machine function
50% Pulsed All functions active N/A
Display off .
9 Pul P | ff butt
30% ulsed temperature control off ress display on/off button
Plug into mains outlet and run
0,
20% Pulsed Oxygen concentrator until battery level is 30%
10% None .Machim.e turns off, must plug | Pluginto mains Ol.,lt|et a.nd
into mains to turn back on turn on green mains switch

IFU-US-001 Rev02
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Air will be delivered to the oxygenator at all times until the batteries are fully depleted,
ensuring that the organ is always oxygenated while the blood pump is still running.

Note that any audible alarm can be silenced at any time by pressing the “silence alarm” button
on the perfusion or power keypads.

Below 30% battery capacity the GUI screen will automatically turn off to conserve power. The
Battery Low lights will illuminate on both membrane keypads. The GUI display can be turned
back on temporarily in this “power save” state by pressing the display on/off button on the
power keypad. This allows the user to periodically monitor perfusion parameters displayed on
the GUI.

EMERGENCY STOP (E-STOP)

The OrganOx metra is fitted with an E-Stop button. When pressed the E-Stop will immediately
shutdown the device and should only be only be used in an emergency. To restore power to
the device, rotate the E-Stop button clockwise and press the OrganOx metra power-up button.
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Section Two: Device Components, Accessories and Supplies

The OrganOx metra Retained Unit is removed from storage and taken by the Retrieval Team
to the donor hospital. To accompany this device, the Retrieval Team should take a Disposable
Set and the perfusion solutions together with three (3) units of leuko-reduced packed red
blood cells (PRC) matched to the donor blood group, three (3) bottles of 500 ml 5% human
albumin and all the additional equipment and solutions needed for the liver retrieval
including, ice, saline, cold perfusion solution and surgical instruments.

DISPOSABLE SET

The OrganOx metra is intended to transport and maintain donor livers prior to transplantation
and is indicated for use for up to 24 hours. All components of the Disposable Set have been
assessed and found to hold no biological risk. The Disposable Set contains the following sub-
sets:

- OrganOx metra Perfusionist Pack: This pack contains all accessories necessary for
priming of the disposable set, including: administration sets (2x) for priming the circuit
with leuko-reduced packed red blood cell (pRBC) and human albumin 30 ml syringes
(4x) for use on the OrganOx metra syringe pump to infuse epoprostenol prostacyclin
, bile salts, insulin and heparin, a 50 ml syringe for preparation of the bile salt solution,
a syringe filter adapter for preparation of the bile salt solution and microbial filters
(2x) for preparation of the epoprostenol prostacyclin and bile salt solutions.

- A Terumo in-line blood gas analyzer sensor used for measurement of pH, pCO,, pO2
and labeled with the original Terumo labeling is also provided separate to this pack
due to its short shelf life.

- Bilesalts

- OrganOx metra Surgeons Pack: This pack contains the cannulae for insertion into the
liver prior to connection to the OrganOx metra Retained Unit. These cannulae are
color coded as follows:

o Blue for the IVC

o Red for the Hepatic Artery which does not contain a pre-connected connector
(provided separately)
Yellow for Portal Vein
Note that there is no color coding for the bile duct cannula but there are three
different sizes: 12CH/Fr, 15CH/Fr, 18CH/Fr

o A sterile 30 ml syringe for use when connecting the liver to the set to avoid
air entrainment

o An administration set for priming the cannulae with human albumin prior to
connection to the perfusion circuit

- 0rganOx metra Liver Perfusion Set: The set is packaged within a single large bag
supplied below the Perfusionist and Surgeon Packs. It contains a single plastic
cartridge on which the oxygenator, blood pump head, pressure sensors, blood lines
and infusion lines are pre-assembled, and which is pre-connected to a surrogate organ
Y-piece within the liver bowl to enable priming of the complete perfusion set before
connecting the liver. The lid for the liver bowl is contained within a separate bag
within this pack and is rested on top of the liver bowl.

11|Page
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- ACAUTION: do not lift or remove the lid until the moment of liver connection, as
it protects the sterility of the inside of the liver bowl.

A cold liver perfusion assembly is taped to the bottom of the liver bowl, and can be
easily accessed for use when removing the liver from the circuit or in case of
malfunction or other emergency that requires rapid cold-flushing of the organ. Sterile
drapes are also included.

RETAINED UNIT

The OrganOx metra normothermic perfusion device incorporates a centrifugal pump, an
oxygenator, oxygen concentrator, heat exchanger, reservoir, flow probes, pressure sensors,
infusions and blood gas analyzer together with tubing and connector components. The device
is comprised of three (3) main components

- Areusable Retained Unit which contains software and hardware
- Single use Disposable Set
- Sodium Taurocholate

In addition, perfusion solutions are required but not supplied as follows:

PERFUSION SOLUTIONS

The OrganOx perfusion system is based on the principle that all the perfusion solutions,
additives and leuko-reduced packed red blood cells must be removed from the organ prior to
transplant. Therefore, following the completion of the perfusion, the perfusion solutions are
flushed out of the organ in accordance with local transplantation practice.

For a complete list of solutions and infusions approved for use with the OrganOx metra refer
to Appendix Two.

The perfusion solutions comprise the following components:
- Bolus solutions to be used on priming the OrganOx metra
o Calcium gluconate
o Heparin
o Antibiotic — e.g. Cefuroxime

- Maintenance infusion solutions provided during the perfusion:
Epoprostenol prostacyclin

Bile salts

Insulin

Heparin

Nutrition — (CLINIMIX E®) amino acids plus electrolytes

o O O O O

Sodium bicarbonate can be added if required during the perfusion

Because the leuko-reduced packed red blood cells (3 units) used on the OrganOx metra device
are co-administered with human albumin (1 x 500 ml), prior to loading the liver onto the

12 |Page
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OrganOx metra the liver must be flushed with 2 x 500 ml of human albumin in order to remove
any pre-existing preservation solution.

& WARNING: The perfusion solutions include components (such as human albumin,
cefuroxime) which could cause hypersensitivity reaction in patients. Physicians should consult
individual drug labeling and be alert to treat possible reactions.

Once the liver is placed on the device, the operation is fully automated with the exception of
the manual glucose measurement. A graphical user interface (GUI) system displays several
perfusion parameters during the operation:

- Flow rates: Arterial, Portal, Inferior Vena Cava (IVC), all in L/min

- Pressures: Arterial, Portal, Inferior Vena Cava (IVC), all in mmHg

- Blood gases: pO;, pCO,, in kPa or mmHg (units can be changed by touching the GUI)
- pH

- Blood temperature (°C)

- Glucose in mg/dl or mmol/L (units can be changed by touching the GUI)

- Bile production (ml/h)

Operators are also able to view the complete Instructions for Use and a Set-Up Checklist on
screen by using icons indicated on the screen shot below.

The software on the device is an independently validated system compliant with EN 62304
and 21CFR part 11 (version IAR SAM7/SAM9 SAFERTOS®).

Perfusion
Parameters
06
PVha PVp Arterial \e}
88.4 0 75 3 -
% % mmHg mmHg
Target Actual Arterial (*) Portal
1 660 1 639 1 5
I/mln I/min l/min

pcoz

=
0 9% %

VHLIW

ndl

1

1

Blood Temperature | Last Glucose:00:52
mmol/l

Message

ml in last hour

12Feb16 P Liver Onboard ped 11:49:23
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Section Three: Instructions For Use

AWARNING: THIS EQUIPMENT MUST NOT BE MODIFIED EXCEPT BY AN AUTHORIZED ORGANOX
REPRESENTATIVE, APPROPRIATE INSPECTION AND TESTING MUST BE CONDUCTED TO ENSURE

CONTINUED SAFE USE OF THE DEVICE

AWARNING: THE DEVICE MUST ONLY BE USED BY FULLY TRAINED, PROFESSIONAL PERSONNEL

/°\WARNING: WHEN THE UNIT IS BEING RUN FOR EXTENDED PERIODS (OVER AN HOUR) IN WARM
ENVIRONMENTS (AMBIENT GREATER THAN 25°C), THEN THE COVER SHOULD NOT BE FITTED

14 |Page
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1. Wheel the OrganOx metra close to a sturdy surface or trolley in the Operating Room
(OR) that provides you with a comfortable working height.

2. Lol_< all four (4) wheels on the device trolley by lowering the locking latch

3. Release all four (4) metallic clasps that secure the cover to the OrganOx metra by
turning them counterclockwise and lift the cover from the device.

4. Release the two (2) metallic clasps that fasten the OrganOx metra to the trolley by
turning them counterclockwise.

5. Using three (3) people, two (2) positioned at the tower end of the OrganOx metra and
one (1) at the liver bowl end, lift the device using the hand rail onto the working surface.
Lock all four (4) wheels on the bottom of the device by lowering the locking hatch.

A WARNING: THIS DEVICE WEIGHS GREATER THAN 165 POUNDS AND NECESSITATES A
THREE (3) PERSON LIFT. SEEK FURTHER ASSISTANCE FOR LOADING IF NECESSARY. Ensure the
bench is flat and can support the weight of the device.

15|Page
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Lift the mains cap, connect the OrganOx metra to mains power and turn on mains
power switch.

& WARNING: Ensure socket outlet is easily accessible at all times in case of
emergency

&WARNING: The unit is a Class | product and must be connected to an earthed
mains socket

Swing the transparent cap and press the OrganOx metra power-up button. Following a
30 second power-up sequence, the GUI displays on the top right corner both the
available battery power and a plug symbol indicating successful mains charging.

i T

On the Terumo CDI®500 monitor situated on the rear face of the OrganOx metra, select
‘arterial blood gases’ and press the green button.

On the Terumo CDI®500 monitor, use the left arrow ‘ <’ button to select ‘calibration’
(highlighted in yellow) and press the green button.

IFU-US-001 Rev02
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10. Remove the Terumo CDI®510H sensor, which is enclosed in a self-contained aluminum
foil package, from the individual box.

11. Read the K+ calibration value from the bottom of the label on the sensor and enter this
number on the Terumo CDI®500 using the ‘+' and ‘- buttons.

12.  Press the green button on the Terumo CDI®500 to obtain the following screen:

17 |Page
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13.  Uncoil the Terumo head cable from the OrganOx metra device as shown:

14.

15. Connect the Terumo calibrator cable to the calibrator port on the OrganOx metra,
ensuring that the red dots line up.

-

16. FROM THIS POINT FORWARD, WEAR GLOVES AND A SURGICAL CAP AT ALL TIMES

18| Page
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AWARNING: Use aseptic procedures including surgical gloves. The perfusion circuit
and cannulae are provided pre-sterilized. To minimize the potential for infection of the
liver (and its eventual recipient), aseptic procedures must be used whenever handling the
liver and whenever opening the perfusion circuit. Aseptic procedures include the use of
sterile field, gown, gloves, and instruments and aseptic management of IV tubing, as
would be typical in surgical and nursing practice.

17. Open the aluminum foil package and carefully remove the CDI®510H sensor.

18.  Pick up the Terumo sensor head and, with the large blue venting luer to the top, gently
squeeze the CDI®510H sensor and push into head until it clicks into place.

19. Remove the bottom blue luer cap on the CDI®510H sensor, leaving the white filter in
place. Fully loosen the top large blue venting luer, without removing the white cap.

” Ly
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20. Install the Terumo cable head into either hub in the calibrator as shown, pushing it in
until it clicks into place.

21. Press the green button on the Terumo CDI®500: sensor calibration begins and will last
approximately ten (10) minutes, as indicated by the progress bar.

20| Page
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22. Whilst the Terumo CDI®510H sensor is being calibrated, prepare the bolus and infusion
solutions as follows

For a complete list of solutions approved for use with the OrganOx metra refer to Appendix Two.

BOLUS (use ANY available STERILE syringes)

a. Antibiotics: reconstitute the entire vial (750mg) of cefuroxime with 10 ml of 0.9% NaCl solution
and draw into a syringe.
Note :If using 1.5 g of cefuroxime, inject 20 ml sodium chloride for injection into the vial of 1.5 g
cefuroxime and allow to mix. Aspirate 10 ml and inject this into the reservoir of the OrganOx
metra. Discard the remaining 10 ml. This will give 750 mg of cefuroxime.

b. Heparin: draw 2 ml of 5,000 u/ml solution (10,000 units) into a syringe.

c. 10% Calcium gluconate: draw 10 ml into a syringe.

INFUSIONS (use STERILE 30 ml syringes provided in Perfusionist Pack)

a. Bile salts: draw 30 ml of 0.9% NaCl solution into the 50 ml syringe provided, inject into vial
containing 5.6 g of Sodium Taurocholate, shake well until powder has dissolved. Invert the vial
and carefully draw back the solution into same syringe. Connect this syringe to

= The microbial filter

= The syringe filter adapter

= 30 ml syringe
Push the solution through the filter into the second syringe.

b. If using, epoprostenol prostacyclin: Draw 10 ml of glycine buffer (epoprostenol prostacyclin
diluent) and add it to the 0.5 mg vial of epoprostenol prostacyclin. USING THE SECOND MICROBIAL
FILTER PROVIDED, draw 5 ml out of the vial containing epoprostenol prostacyclin and the glycine
buffer into the 30 ml syringe provided, and draw a further 25 ml of 0.9 % NacCl.

If using, Veletri®: Use a sterile 30 ml syringe provided in the perfusionist pack. Draw 10 ml sterile
0.9% sodium chloride and add to the vial of Veletri®. Using one of the microbial filters

provided in the perfusionist pack, draw 5 ml from the vial containing Veletri® and 0.9%

sodium chloride into the 30 ml syringe provided. Draw up a further 25 ml of 0.9% sodium
chloride, this will make the total volume in the syringe 30 ml.

c. Heparin: Draw 5 ml of 5,000 u/ml solution (25,000 units) of heparin and 25 ml of 0.9 % NaCl
d. Insulin: draw 2 ml of 100u/ml Actrapid (200 units) of and 28 ml of 0.9 % NaCl

23. Store all bolus and infusion syringes in a cool place whilst carrying out steps 23-51.
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A WARNING: The perfusion solutions include components (such as human albumin and
cefuroxime) which could cause hypersensitivity reaction in patients. Physicians should consult
individual drug labeling and be alert to treat possible reactions. Needles and sharps should be
handled with care, and handling kept to a minimum.

24.  Once the Terumo CDI®510H sensor calibration is complete, follow instructions on the
Terumo CDI®500 screen, namely:

i
Calibation sucovsell.

Pheas complete the following, then press the 0K /) key
1, Tlose large venting luer.
2. Remayy cable-head assemlies from calibeater.

a. Close the large blue venting luer, ensuring that it is fully tightened

b. Remove the cable-head from calibrator. Coil the cable around the white
cable-head mount on the OrganOx metra and slot the cable-head onto mount

¢.  Unplug the calibrator cable from calibrator port
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Press the green button on the Terumo CDI®500 monitor, then select ‘Operate’ by using
the > arrow and press the green button again. Ensure that both the Terumo CDI®500
monitor and the OrganOx metra GUI now display pO2, pCO2, pH and temperature
values and that error messages 170 and 190 have now cleared from the OrganOx metra
GUI, with only messages 140 and 150 remaining.

Remove the OrganOx metra Liver Perfusion Set from the OrganOx metra Liver Perfusion
Circuit Pack and remove from packaging by tearing along the white lining.
RSN D" s

& WARNING: Do not drop or pull the liver bowl and the circuit. Discard liver bow! and

@

27.

28.

IFU-US-001 Rev02

disposable circuit if dropped.

WARNING: The Disposable Circuit including the liver bow! are supplied sterile and
should not be reused or re-sterilized.

Place the folded Disposable Set on the Retained Unit as shown, with the plastic ledge
on the liver bowl facing the mounting bracket on the OrganOx metra. Remove the red-
labeled tape protecting the base of the liver bowl.

Gently unfold the cartridge tray and place on front panel, ensuring that the bottom part
locates in the long groove at the base of panel (Note: the liver bowl lid is packed
separately above bowl and should not be unpacked or moved at this stage).
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29. Slip the cartridge tray over the proportional pinch valves and clip into place using the
two (2) rotating levers at the top of the panel.

31. Stretch the reservoir inlet tube and insert in the upper proportional pinch valve.

Ao
-
32. Pull the reservoir outlet tubing into place, carefully aligning the markings either side of

the proportional pinch valve. Stretch the tubing and slide into the pinch valve.

A WARNING: The connectors could potentially be a pinch hazard, care should be taken.
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33. Attach the oxygenator gas inlet female CPC connector (green color) to the male panel
mount CPC connector just above the portal flow sensor.

( |
Yo "
-

34. Open the portal flow sensor (on the reservoir outlet) by pressing the button to the left
of the sensor. Slightly wet a gloved finger with water and run through the inner surface
of the sensor and over the reservoir outlet tubing. Insert the tubing into sensor and
close the door.

35. Open the door to the nutrient roller pump and mount the nutrient tubing over the hub
ensuring it is located in place with the two locating tabs in place. Close the door.
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36. Connect the front oxygenator water inlet female CPC connector onto the left-hand male
panel mount connector.

37. Repeat with the rear water outlet female CPC connector which fits on the right-hand
male panel mount connector.

38. Locate the centrifugal pump drive head into the magnetic pump drive ensuring the
white marking on pump head is aligned with the white clip on the pump casing. Check
for kinking in the line from the pump head outlet to the oxygenator inlet. Remove kinks
if necessary by rotating the tubing on the oxygenator inlet.
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39. Carefully remove the top white cap and bottom white filter from the Terumo CDI®510H
sensor, taking care not to touch the open ends. Disconnect the luer lock connection on

blood gas analyzer bypass line and connect to top and bottom of Terumo sensor.
Ensure that the white plastic Roberts Clamps either side of the sensor remain open.

— '?

[ . >

AWARNING: Ensure the user is wearing surgical gloves during the operation and set up
of the OrganOx metra

i -
| i E 95%
| Paramote

40. Connectthe red arterial pressure sensor to the
upper pressure port (also marked red). Ensure
striations on the male connector face upwards
and push in until a clicking sound is heard. Safe
connection is confirmed by the disappearance
of error message 150 from the OrganOx metra
GUL.

-
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41. Connect the blue IVC pressure sensor to the =
) 95%

lower pressure port (also marked blue). Ensure
striations on male connector face upwards and e —
push in until a clicking sound is heard. Safe ﬁ
connection is confirmed by the disappearance of - - —
error message 140 from the OrganOx metra GUI. ﬁﬁ
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o | S | em—
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42. Open the door to the ascites pump (ensuring it is fully open). Insert the peristaltic tubing
(without markings) into pump, ensuring it lies within the V-grooves, and shut the door.

— | e—

i f

AWARNING: this is a pinch hazard; care should be taken when closing the door.

43. Slightly wet a gloved finger with water and wet the outer surface of the ascites level line
between the two black markings. Line up markings on the ascites level line with the
optical level sensor and insert the tubing into sensor. Ensure that there are no kinks on
the ascites line and that it lies flat as shown.
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44. Align the lower two markings on the bile drainage line with the bile pinch valve, stretch
the tube and insert into the valve ensuring that it is fully located in place.

45.  Align the upper two (2) markings with the bile level sensor and insert into sensor.

The OrganOx metra is now ready for priming:
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A WARNING: The perfusion solutions include components (such as human albumin and
cefuroxime) which could cause hypersensitivity reaction in patients. Physicians should consult
individual drug labeling and be alert to treat possible reactions.

46. Lift the priming pole on top of the OrganOx metra.

47. Using the administration sets in the Perfusionist Pack, spike one bottle (1 x 500 ml) of
human albumin. Prime the line, remove the protective cap from the luer-lock end and
connect to the OrganOx metra priming port, allowing it to fill the disposable circuit under
gravity. One bottle of human albumin will enable priming of the circuit up to the lower
third of the reservoir. Ensure that the unit is disconnected before any air is entrained into
the circuit.
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48. During priming, ensure that no air is trapped in the tubing or the centrifugal pump head.
If air is trapped in the tubing, slope upwards towards liver bowl and allow air to rise
towards the oxygenator. If air is visible in the pump head, remove the pump head,
allowing air to escape towards the oxygenator, and re-position, ensuring white markings
are aligned.

49. During priming, once the human albumin rises to a level higher than the oxygenator, close
the venting port on the oxygenator by rotating the white tap away from the front panel
to the final position shown below.
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50. The human albumin bottle will be close to empty once the level reaches the lower third
of the reservoir. Turn the 2-way tap on the priming port to a horizontal position to avoid
air entrainment and close the roller clamp.

51. Press start on the OrganOx metra control panel. The fluid will be circulated through
the disposable set.

52. Check all connections for kinks or leaks ensuring the device remains in ‘Preparation
Mode’ during this period.

53. The pressure in the circuit should then be raised to a level experienced during
perfusion.
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54. Intermittently occlude both arterial (red) and portal (blue) lines exiting the oxygenator
for three (3) seconds and release for three (3) seconds — repeating this five (5) times
whilst in preparation mode. This will momentarily raise the pressure in the oxygenator.

55. The device should remain in ‘Preparation Mode’ during these checks. Should the
device enter ‘Liver on board’ mode, wait until the testing has finished before exiting
this mode.

56. Following the series of intermittent occlusions of the portal and arterial lines, use a dry
paper towel to check all connectors and luer taps outside the liver bowl; inspect the
paper towel for any signs of fluid.

57. Tubing within the liver bowl should be visually checked for leaks; it is not necessary to
remove the liver bowl lid to perform these checks, thus maintaining the sterility of the
liver bowl.

58. Following completion of the leak check press the “stop perfusion” button. Then press
the “eject cartridge” button twice within three (3) seconds to open the pinch valves.
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59. Verify that you have three (3) units of leuko-reduced packed red blood cells of the correct
blood type matching that of the donor. Carefully remove the spike from the empty
bottle of human albumin and spike the first unit of leuko-reduced packed red blood cells,
ensuring that the spike is fully pushed in. Open blue roller clamp on line and two-way tap
on priming port, and hang unit from priming pole, gently squeezing. Repeat the
procedure for the remaining two units of leuko-reduced packed red blood cells, then turn
off the two-way tap on priming port, disconnect the administration line and discard.

The reservoir should be more than % full and approximately at the fill level, by the end
of the priming phase: if this is not the case, use part of an additional bottle of human
albumin to top up the fluid level.
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60. Once priming is complete, open the IVC flow sensor (located on the base of the
Retained Unit) by pressing the button to the front of the sensor. Slightly wet a gloved
finger with water and run through the inner surface of the sensor and over the reservoir
outlet tubing. Insert tubing into the sensor, and close the door.

61. Injectall three (3) bolus infusions (first cefuroxime, then calcium gluconate, then heparin)
through the three-way tap on the top of the reservoir as shown. Make sure to turn the
three-way tap so that ‘OFF’ is to the left prior to injection, to prevent leakage into the
nutrition line.

62. Follow the instructions for use on the CLINIMIX E® bag, ensuring that the peel seam is
broken in order for the glucose and amino acid solutions to mix. Then hang the bag to
the side of the OrganOx metra tower above the liver bowl and insert the nutrition line
spike into infusion port (indicated by a white cap on the CLINIMIX E®).

63. Introduce each of the four infusion solution syringes (bile salts, heparin, insulin,
epoprostenol prostacyclin) prepared during step 0 into each of the syringe pump drives
as follows:

a. Fully lower the syringe pump drive by pulling on metallic knob and pushing
downwards. Upon releasing, ensure that the drive fully engages the lead
screw as shown.

Lift the metallic levers.

Connect the first syringe to the longest infusion line.

Engage syringe lip into leftmost syringe pump groove.

Adjust height of syringe pump drive by turning the black knob until the edge

of the syringe plunger lines up with the slit on the syringe pump drive.

f.  Push the syringe inwards to ensure that both the barrel and the plunger lips
are fully engaged in the syringe pump.

©ooo o
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Insert the remaining 3 syringes, using the longest infusion line for the leftmost
syringe.

h. The order of syringes and solutions in the syringe pump is unimportant.
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64. Once priming of the circuit is complete, expel any residual air from the top of the
reservoir bag by gentle compression, and then close the yellow three-way tap on top of

ACA UTION: If a pressure build up is detected within the reservoir bag which cannot be

relieved by expelling the air as shown above, it is likely that the system has been over filled.
Where this is the case drain a little of the fluid from the system through the priming port until
there is a small gap between the top of the fluid and the top of the reservoir. Then expel the
air as described above. Make sure that the final fluid volume fills the bag to at least % full.
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65. Turn the black knob clockwise on syringe pump to prime infusion lines, clearing any air
to the reservoir. NOTE: The knob does not turn counterclockwise to avoid any
contamination.

66. Press °on the control panel below the syringe
pump. The GUI displays a target pump speed of
1500 RPM and blood begins to flow. If message
290 appears then the water reservoir on top of
the Retained Unit should be topped up with
deionized water.

25Mar 14 P Preparation 122320
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A CAUTION - OrganOx recommends that the water reservoir should be filled with
0.22um filtered, deionized water, which will prevent the insertion of mycobacteria into a
system of total volume 500 ml.

67. Unscrew the cap at the top of the tower, add water until the message 290 clears, and
close the cap. Make sure not to overfill by checking that level does not exceed the
threaded part of the filler cap.

ACAUTION — The water in the thermo-control unit should be replaced in its entirety at
least once every 3 months via drainage port, situated underneath the device. This will be
carried out by the OrganOx service engineer during regularly scheduled maintenance visits,
ensuring both adhere to cleaning instructions and the establishment of reqular cleaning
schedules.

68. Once the temperature displayed on the OrganOx metra screen exceeds 36.5°C, check
the pH of the perfusate (the fluid inside the perfusion circuit). If the pH is below 7.3,
use a syringe to inject sodium bicarbonate solution via the injection port on the
reservoir as needed to achieve a pH in the range 7.3-7.4. Typically, 20-30 ml of
bicarbonate will be required. It is recommended to add an initial 20 ml, followed by up
to two additional injections of 10 ml, if necessary. 10-15 minutes should be allowed
between injections to ensure equilibration of pH and displaying of an up-to-date value.
Ensure the three-way tap is closed to air following injection.

38| Page
IFU-US-001 Rev02



Organ®x

living organs for life

69. Once the temperature displayed on the OrganOx metra screen exceeds 36.5°C and the
pH exceeds 7.3, organ connection can take place. Cannulation must only be carried out
using the cannulae supplied as part of the OrganOx metra Surgeon Pack (included in
each OrganOx metra disposable set) as per standard training.

70. Presso on the control panel and lift the liver bowl lid (still in its original packaging)
from off the liver bowl.

&WARNING: Ensure the user is wearing sterile surgical gloves before accessing the
interior of the liver bowl.

NOTE THAT THE ORGAN CANNULAE AND THE Y-CONNECTORS ARE COLOR CODED TO
ENSURE CORRECT CONNECTION.

71. Close all the three (3) white Roberts clamps inside liver bowl so that all lines are
completely occluded. The clamps should be closed as close as possible to the quick-
disconnect fittings.

72. Disconnect each of the three quick-disconnect fittings in turn by pressing the plastic tab
and pulling the ‘female’ collar away from the ‘male’ fitting.
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73.  Drain any blood trapped in “Y shunt” inside the bowl| before discarding the Y shunt.

74.  Position the cannulated organ inside the sling in the liver container, ensuring that the
liver lobes and vessels are not twisted. Adjust the sling position so that cannulae exit
the organ near the rear left corner of the organ container.

B Portal ‘iVein

i
Artery

75. Hold the IVC cannula (blue marking) and the IVC line (blue marking) as shown. Using
the syringe provided, a second operator should then fill both the male and female
connectors to the rim with cold perfusion fluid, whilst two connectors are coupled to
avoid any air entrainment.

& WARNING: Avoiding entrapment of air.
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76. Repeat the process for the portal and hepatic artery lines and cannulae.

77. Cutthe bile cannula to length and connect it to the bile drainage port on the liver bowl.
: L)

78.  Fully release ALL SIX (6) white Roberts clamps within liver bowl and ensure that there
are no visible kinks or twists in the lines or liver lobes.

79. Press o The liver should instantly start
perfusing throughout, whilst the perfusate
temperature on the OrganOx metra GUI
should gradually rise again to 37°C.
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&WARNING: Check for regions of poor perfusion and adjust the position of the liver
lobes and vessels as necessary.

80. 15 minutes after connection, Message 100 appears requesting a glucose input value.
Take a blood sample from the sampling port on the blood gas analyzer bypass line and
obtain a measurement of blood glucose using a suitable device available (eg a fingerstick
glucose strip monitor or equivalent). Enter this value by first rotating the metallic knob
on the OrganOx metra control panel to the correct value and then by pressing ‘Glucose
set dial’. Ensure that the correct value (to within 9mg/dl) is displayed on the GUI.

WARNING: This procedure will have to be repeated at intervals not exceeding four (4)
hours, as indicated by the ‘Last Glucose’ timer, otherwise an alarm will sound.
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81. Once satisfactory perfusion has been achieved throughout the organ, unwrap the liver

bowl lid and seal the liver bowl by clipping the lid on. Ensure that the bile cannula is not
kinked by the lid.

AWARNING: Do not open the Liver Bowl! Lid again until you are ready to Transplant
the organ

82. Always place and secure the hard cover before transporting the OrganOx metra. Switch
off the mains power to the unit at the mains switch (next to the mains inlet socket) and
disconnect the mains lead. 