
U.S. Food & Drug Administration 

10903 New Hampshire Avenue  D o c  I D #  0 4 0 1 7 . 0 4 . 2 8  

Silver Spring, MD 20993  

www.fda.gov 

Claritas HealthTech Pte Ltd 

℅ Ms. Devika Dutt 

COO 

20A Tanjong Pagar Road 

Singapore 088443   

SINGAPORE 

Re:  K212470 

Trade/Device Name:  iRAD 

Regulation Number:  21 CFR 892.2050 

Regulation Name:  Medical image management and processing system 

Regulatory Class:  Class II 

Product Code:  LLZ 

Dated:  September 7, 2021 

Received:  September 13, 2021 

Dear Ms. Dutt: 

We have reviewed your Section 510(k) premarket notification of intent to market the device referenced 

above and have determined the device is substantially equivalent (for the indications for use stated in the 

enclosure) to legally marketed predicate devices marketed in interstate commerce prior to May 28, 1976, the 

enactment date of the Medical Device Amendments, or to devices that have been reclassified in accordance 

with the provisions of the Federal Food, Drug, and Cosmetic Act (Act) that do not require approval of a 

premarket approval application (PMA). You may, therefore, market the device, subject to the general 

controls provisions of the Act. Although this letter refers to your product as a device, please be aware that 

some cleared products may instead be combination products. The 510(k) Premarket Notification Database 

located at https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm identifies combination 

product submissions. The general controls provisions of the Act include requirements for annual registration, 

listing of devices, good manufacturing practice, labeling, and prohibitions against misbranding and 

adulteration. Please note:  CDRH does not evaluate information related to contract liability warranties. We 

remind you, however, that device labeling must be truthful and not misleading. 

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it may be 

subject to additional controls. Existing major regulations affecting your device can be found in the Code of 

Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may publish further announcements 

concerning your device in the Federal Register. 

Please be advised that FDA's issuance of a substantial equivalence determination does not mean that FDA 

has made a determination that your device complies with other requirements of the Act or any Federal 

statutes and regulations administered by other Federal agencies. You must comply with all the Act's 

requirements, including, but not limited to: registration and listing (21 CFR Part 807); labeling (21 CFR Part 

801); medical device reporting (reporting of medical device-related adverse events) (21 CFR 803) for 
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devices or postmarketing safety reporting (21 CFR 4, Subpart B) for combination products (see 

https://www.fda.gov/combination-products/guidance-regulatory-information/postmarketing-safety-reporting-

combination-products); good manufacturing practice requirements as set forth in the quality systems (QS) 

regulation (21 CFR Part 820) for devices or current good manufacturing practices (21 CFR 4, Subpart A) for 

combination products; and, if applicable, the electronic product radiation control provisions (Sections 531-

542 of the Act); 21 CFR 1000-1050. 

Also, please note the regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part 

807.97). For questions regarding the reporting of adverse events under the MDR regulation (21 CFR Part 

803), please go to https://www.fda.gov/medical-devices/medical-device-safety/medical-device-reporting-

mdr-how-report-medical-device-problems. 

For comprehensive regulatory information about medical devices and radiation-emitting products, including 

information about labeling regulations, please see Device Advice (https://www.fda.gov/medical-

devices/device-advice-comprehensive-regulatory-assistance) and CDRH Learn 

(https://www.fda.gov/training-and-continuing-education/cdrh-learn). Additionally, you may contact the 

Division of Industry and Consumer Education (DICE) to ask a question about a specific regulatory topic. See 

the DICE website (https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-

assistance/contact-us-division-industry-and-consumer-education-dice) for more information or contact DICE 

by email (DICE@fda.hhs.gov) or phone (1-800-638-2041 or 301-796-7100). 

Sincerely, 

Thalia T. Mills, Ph.D. 

Director 

Division of Radiological Health 

OHT7: Office of In Vitro Diagnostics 

    and Radiological Health 

Office of Product Evaluation and Quality 

Center for Devices and Radiological Health 

Enclosure 
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Indications for Use

Form Approved: OMB No. 0910-0120

Expiration Date: 06/30/2023

See PRA Statement below.

510(k) Number (if known)

Device Name

iRAD

Indications for Use (Describe)

iRAD Image Enhancement System is an image processing software than can be used for image
enhancement of MRI, CT, and X-Ray images. Enhanced images will be sent to PACS server and
exist in conjunction to the original images.

Type of Use (Select one or both, as applicable)

E Over-The-Counter Use (21 CFR 801 Subpart C)Li Prescription Use (Part 21 CFR 801 Subpart D)

CONTINUE ON A SEPARATE PAGE IF NEEDED.

This section applies only to requirements of the Paperwork Reduction Act of 1995.

*DO NOT SEND YOUR COMPLETED FORM TO THE PRA STAFF EMAIL ADDRESS BELOW.*

The burden time for this collection of information is estimated to average 79 hours per response, including the
time to review instructions, search existing data sources, gather and maintain the data needed and complete
and review the collection of information. Send comments regarding this burden estimate or any other aspect
of this information collection, including suggestions for reducing this burden, to:

Department of Health and Human Services
Food and Drug Administration
Office of Chief Information Officer
Paperwork Reduction Act (PRA) Staff
PRAStaff@fda.hhs.gov

"An agency may not conduct or sponsor, and a person is not required to respond to, a collection of
information unless it displays a currently valid OMB number."

Page ofFORM FDA 3881 (6/20) PSC Publihing Scrvice (301) 443-6740 EF
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5.510(k) Summary

Ihe folIowing information is provided in accordancc with 21 (FR 807.92 1or the Premarke 51 0k) SLUnnliary:

5.1 Submitter Information

CoTmpant: Devika Da

(O

Claritas lealthTcl Pe Ltd

20A Tanjng Pagar Road

Singapore Sinaporc 0KS443 Singapore

Telephone: 6597951921

Fax: \/A

d d.a claritascocoml

Devika DIttContact:

COOX

Clarias ElaltdIhech Pte Ltd

20A Ianjong Pgar Road

Singapore. Singapore 08N443 Singapore

cleplione. 6597951921

Fax. N/A

Itda. caritasconconi

Date Summary Prepared: Augaut 3 2021

5.2 Name of the Device

Trade Name: RAD

Common Name: Image Enhancement SSen

Irocessin Systei Radiological (21 CFR 892050,

LLZ)

(lssification Name:

Radiology (RA)Review Panel:

Regulationt: L92.2050

Class i11Class:

Product Code: LLZ

5.3 Equivalence Claimed to Predicate DI ice

IThe iRAD is equivalent to the ZOOM (K 1 72768), manufactured byv Zena Medical Technologies LL

5.4 Predicate Device Information
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liade name: ZOOM

1an,tifacter-: Zetta Medical Tech,nologies LLC 1313 Ensell Road. Lake Zttrich, IL 60047

Regu ation Numher: 21I (FR 892.2050

Regulation Nane System Image Processing. Radiological

Device (lass: olass II

Prodct Code: LLZ

5]10(k) Nuiiber: K]? 7 68

5I0(k) Clearance Date: April 2 4 2018

5.5 Indications for Use

iRAD Image Enhancement System is an image processing ot ware tlan can be used fot image enharcemc oft

1RI. CTi, and X-Ray imaes. Enhanced iages wiil he se,t to PA( serer a,d exist in conjitinctoni to the

oiginal rmage.

5.6 Dev ice Description

iRAD v1.0 Imag,e Enhancement Systeti is a medical image enhancemett softwarei, i.e. a Software as a Medical

Device (SaMD) that can be used to enhance inaes of oMR1. CT and X-Ray iRAD takes as i,put DICOM

[Dioital imaging and (ommuications in Medicine] files of 1RI. T Iand X-Ray images, and produces an

enhanced oitpt Of the same file. in DICOM forniat that can he se,t to a pA(S servet. The ohective isto

enhance the DlIO - files that are obscLited a,d not cearly visihe t o be more visile. sharper and learer

throtth the iRAD imuae enhancement process. the iRAD iniae enhaniceienrit is done hy the inplementation

of ar imnce enhancement algorithm.

iRAD is intended to he used hv medical doctors radiologists and clinicians in hospitals, radiology centers and

clinics, as veil ash y medical Lliversities and reseatch irtaitions. The system allows selection of inpttt DI OM

images from R 4S semers. DlCI images are sent to the iRAD irnace enhaniceent p erve. where they are

processed and sent back to the PA(S server after enliancetimet The eihainced and original imaes exist in

conjunction and can he compared. ]he system provides the Lser with a set of adjustable parameters throth

which to control the degree o contriist atd strength enhancemetnt aed t 0ise uppres5ion.

iRAD implements a modifled co,trast limited adaptive histogram eralization algoritlini to improve the

visihility of the ir'e and it ises tie RAD gtided filter to reduce noise. Tle oriinal inage is deconstructed

into overlapping rectangular components. ]he eqialization and matching algorithm is excuted in overlapping

rectan'iflar regions resultin in several level-of-detail layers. The en,hainced and de,oised image is

recon,5trcted tmsit the level-of-detail layers based on riter-controlled parameters of pcise 5 ppression a,d

detail enhancement

5.7 Substantial Equivalence Comparison of Technological Characteristics

The stilTect device iRAD is sUbstantially eqttivalent to the predicate device ZOOM Both predicate and sibject
device are image enhancement systems that process iniages for enhancemetnt. Both devices have similar
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technologIcal chancteritics as both implement mage enhancement algorth]m, as their core tccnoloLgy. The
diferetnce is that the predicate device. ZOOM applies its itmage enhancement system only to MIR images.

wheteas the subject device. iRAD applies its image eniancement system to MRI image, and to CT and X- Ray

images. [le method and process of enhancern that iRAD uses for M RI images is the sam e as the method and

process of enhancemnt that iRAD [ses for (I and X-Pray images. Verificatioan validation and testing

deionstrate tiat tlie diterence in mber of niodalitics do not raise new questions of safety or effectiveness for
the subject device. The table below shows the similarities a,d differences between the techn,ological

cliaracteristics of the two devices.

5.8 Technological Characteristics Comparison Table

Characteristics
Predicate Device Subject Device

ZOOM [Kl727681 iAD

Device I lass Class I Same

Product (ode LLZ Same

Imae enhancement system which is an

Iimage processing softare for image
enhancement

Intended L.Ise Same

Indication,s for, Use
ZOOM Image Enancement Syste,m [5 iRAD fiace EnhanceIe,,t System is

an image processing softw are that can image processing softwae that can be

used for imae enhancement [n \IRI-he tsed for itmae enhancement [n \IRI
images. (CT, and X-Ray images.

Enhanced images w,ill be set to PAC N

sener a,d ex[st [n connection to the

original images.

Enhanced images w,ill be sent to PA(

sener a,d ex[st [n connection to the

original images.

Modalities
MRI MRI. C.,.X-IPay

Physical C haracter[stic, Sotware that operates on off-the-sielf

hardwarc Same

ComIpLter
PC or KPC Compatibl Same

tandardDICOa

Comiph atice The software DICOM | Sameprocesses
compliant inace data

Operati ag Systeni
Vindow , Windo,ws / Linux

Image

Ilardvare

Procoea Intel i3 processor 4613 RAM, 501013
[lard drive Iitel I7 processor, Nvidia (iP

Image Input
DICO \ Same
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Characterlistis
Predicate Device Subject Device

ZOO1 [KI727681 iRAD

Iage Ouitpat
DI( 0 Same

The software works oil radiology The software works oil radiologyUer Interface

workstation, both offline and onlineworkstation.

Iaine Enhancement AlgorithmCore lehno[o yv Same

Sotware ( ore
iRAD imaie Enianceie,nt AlgorithamZOOM Image Enhancamnrt Algorithm

(Zettas own tradeiark) (Claritas l'calthlech o wn trademark)

with Tie enhanced tmage ca,n e comparedComparison

original hIrate

Same

to the oriinal DI O1 inace as ,both

exist in connection.

Workflow
Ihe software, wlich is installed on a

reaote 0or1p[tor teccives DICO( 1

Same

images, processes the received iniaces

and seNds the enhanced tmages

RACS seNrer
kb toIac

Sunniar of lechnological Characteristics Comparison lable

As per the tahie able above the two devices are tecinologically similar Veriticatironn validaton and

perfon-iance testing demonstrates the differences in rnoidaliies do not raise no questions of safety and

eftecive,es.

5.9 Performance Testing

iRAD has been designed verifiled aid validated according to the sotware development plan willch is in

compliance with IFC 62304:2006 req[irements. Safety and perfarmance I,as licen evaluated a,d yeriled in

accordatc with saftware specjfication to eastire perrmaince ieets speciied eqUireineats and the requirement

of the FDA guidance dotctre,t. titled CUtidaNce tor the (.ontent of Prenarket Suhmissians ftor St[ware

Cortained in Medical Devices

iRAD is an Irage processing sotware whiich I,as the objetie of eIpasizin,g small a,d dim features that

othenvise could have beeti issed To make ditm feattres visible the contrast ts improved. wilc can le

quantified by calculating the RMS contrast rato. Tle information content visible in the enhanced inace is
ncteased. which cani le qUatified with the entrop, and the noise is reduced whick is Minasired wi, the si gnal

to toise ratio imiprovement

The yverticatian validation and the performance evaliation of in.AD had three phoase

1 Usin the mathematical Dereezo hainto, the contrast ratio and entropy inipro,vement were exainited, in a

sceiarto whe-e the roUnid truth is available and the noise is varvi"n ia a controlled way lThe iRAD software
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wa, also tested Ina Sitation Where the noire IS greatr than, the jist ,isible difhrence in the tc sinal. lIle

contrast ratio and the entropy have been increased by iRAD [a cach of the test cases. All test cases Ila,e passed

Ilcelfily

A collection of 2 lover restOlition aid I hih resoluoti X-Ray. 100 ( I 100 1RI. and 38 camera scans.2. 2

haven been processed by iRAD to test the improveient in the contrast rat[Os and the enltropy Vattes a

compared to the original image,- As per the proce5sod test results- the measured contrast ratio and the eitrop

values have been icreased hy iRAD ineach of the test cases. This test passed

3 The Sinal- to-,nise ntio (SN R) improvement of iRAD Ias been aialyzed and tested in the tollowing

methods:

a. Using two0 mathematical phatoms. As per test restlts the SNR is increased significantly by iRAD iti all test

cases. This test passed.

b. SNR improvemetit was also tested iti 1RIl (.] a,,d X-Ray scans. Based oi test results it w as coicltded that

the iR.AD alcorithi improves the SNR ia all images tested by at [east 50% without any degradation. This test

passed.

5.10 Safety and Effectiveness

Based on the iRAD software performaiince test results and incorporated risk tinimisation methods in design.

laritas I lIcalthTecl .t Ltd co,ncludes that this device is sbstanitially equivalet to the predicate device.

5.11 Conclusion

iRAD is an image erhancement softwar which hlas si,lilar intended [se a,nd indication,s for use as the predicate

device. The difference is that the predicate device is a Sinic Modality [mage enhancement system whee as

iRAD is a Mttlti Modality image enhancement syste. lhe to dev-ices have siilar teclrnoloical

cliaracterinstic5: both predicate device and sLibject device [sie clic enliancement alcorithms as their core

technology. hoth algorithms use image hased "'ided Iltering and rconstruction and both methods lave

optimized parametets to eni[te rohtistness of the algtoritlii Performance test results and incorponted risk

miimzationt methods demon,state that ilRAD is as safe and et~ective as the predicate device. iis 510(k)

,umssioi incldes intormation o,, the iRAD techaolocical characteristics, as well as performance data and

verication and valdationi activities demonstrating that iRAD is as safe and effective as the predicate a,,d does

not ratse different qestios , safty and efctiverness.
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