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Dear Tanesha Bland: 

 

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 
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801); medical device reporting (reporting of medical device-related adverse events) (21 CFR 803) for 

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, 

 

 

 

 

 

 

Elvin Ng 

Assistant Director 

DHT1A: Division of Ophthalmic Devices 

OHT1: Office of Ophthalmic, Anesthesia, 

    Respiratory, ENT and Dental Devices 

Office of Product Evaluation and Quality 

Center for Devices and Radiological Health 

 

Enclosure  

 

 

Elvin Y. Ng -S
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Expiration Date: 06/30/2023
See PRA Statement below.

510(k) Number (if known)
K222200

Device Name
CIRRUS HD-OCT Model 6000

Indications for Use (Describe)
CIRRUS™ HD-OCT is a non-contact, high resolution tomographic and biomicroscopic imaging device intended for in
vivo viewing, axial cross-sectional, and three-dimensional imaging of anterior and posterior ocular structures. The device
is indicated for visualizing and measuring anterior and posterior ocular structures, including cornea, corneal epithelium,
retina, retinal nerve fiber layer, ganglion cell plus inner plexiform layer, macula, and optic nerve head.
CIRRUS’ AngioPlex OCT Angiography is indicated as an aid in the visualization of vascular structures of the retina and
choroid.
CIRRUS HD-OCT is indicated as a diagnostic device to aid in the detection and management of ocular diseases including,
but not limited to, macular holes, cystoid macular edema, diabetic retinopathy, age-related macular degeneration, and
glaucoma.
This device is Prescription Use (Rx) only.

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

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

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.”
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7. SUMMARY OF STUDIES

Non-Clinical Performance Testing 

Non-clinical system testing provided an evaluation of the performance of the system relevant to each of the system 

specifications. The functional and system level testing showed that the system met the defined specifications. 

ZEISS demonstrated non-clinical equivalency between the CIRRUS 6000 and CIRRUS 5000 scan data using a 

phantom retina, which shows the equivalency of the segmentation results as the segmentation algorithms are the 

same in both instruments.  

Sterility, Shelf-Life, Biocompatibility, and Animal testing was not required for this submission and thus not used 

in substantiation of equivalence. 

Software verification and validation testing were conducted, and documentation was provided as recommended 

by the FDA’s Guidance for Industry and Staff “Guidance for the Content of Premarket Submissions for Software 

Contained in Medical Devices”. There have been no changes in level of concern or software architecture. All 

testing passed.  

Due to changes to hardware stated in the device description section, updated IEC 60601-1 and IEC 60601-1-2 

was provided to demonstrate that the changes did not have a negative impact on the device’s electrical safety 

profile. All testing has passed. 

Bench Testing followed FDA’s 510(k) OCT Pilot Program Recommendations 

• Spatial performance

• Device sensitivity

• OCT angiography

• Auxiliary functions testing

• Safety and Essential Performance: IEC  60601-1

• Electromagnetic Compatibility: IEC 60601-1-2

• Usability: IEC 62366-1

• Optical resolution testing (lateral and axial resolution)

• Light Hazard Protection for Ophthalmic Instruments: ANSI Z80.36-2016

• Gage R&R segmentation comparison between CIRRUS 5000 and CIRRUS 6000

All the above testing passed. No additional safety or performance concerns have been raised during development 

or device testing. 

Clinical Performance Testing 

Clinical performance testing was performed to substantiate subject device’s equivalence. These studies included 

repeatability and reproducibility, qualitative image grading and agreement.  

CIRRUS 6000 Repeatability and Reproducibility (R&R) 

This was a prospective, multi-site study.  A total of 117 subjects were enrolled: 27 without ocular pathology 

(normal), 37 with glaucoma, 30 with retinal pathology, and 23 with status post refractive surgery or with corneal 

pathology. 9 subjects were disqualified because they did not meet the inclusion/exclusion or were disqualified 

after scans due to the presence of macular changes due to drusen. The subject age range was 20-90, with a mean 
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 Outer Temporal (µm) 269.4 1.1 1.4 0.5% 4.0 2.1 0.8% 5.8 

 Outer Superior (µm) 275.9 0.33 1.4 0.5% 4.1 2.0 0.7% 5.6 

 Outer Nasal (µm) 293.7 0.57 1.1 0.4% 3.0 1.5 0.5% 4.2 

 Outer Inferior (µm) 265.1 0.95 1.3 0.5% 3.7 2.0 0.7% 5.5 

  Average Cube Thickness 

(µm) 

279.9 0.68 1.5 0.5% 4.2 1.9 0.7% 5.4 

 Volume Cube (mm3) 10.1 0.025 0.058 0.6% 0.16 0.072 0.7% 0.20 

Reproducibility is the sum of: Residual, DevOp, and Subject:DevOp variance components. 

Repeatability and reproducibility limits are 2.8 ⋅ SD. 

%CV is calculated as 100*SD/Mean. 
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CIRRUS 6000 Angiography Image Quality Study 

This was a multi-site prospective study. A total of 110 subjects aged 18 years or older were enrolled: 103 retinal 

diseased subjects, 7 normal subjects. Two subjects were disqualified because they did not meet the 

inclusion/exclusion criteria, eleven others were disqualified because the operator was unable to acquire quality 

study scans, and one subject was discontinued due to the inability to continue the study visit. Two subjects were 

disqualified due to lack of any CIRRUS 6000 scans acquired; and two subjects were discontinued because they 

did not return for their second study visit. 93 subjects had at least one valid OCT scan or valid FA/ICGA images. 

However, only 92 subjects had at least one valid OCT scan. The subject age range was 19-91, with a mean age 

of 66.0 ± 14.8. The study population was composed of 42 (45.2%) females and 51 (54.8%) male subjects. 15 

(16.1%) subjects were Asian, 4 (4.3%) subjects were Black, 63 (67.7%) subjects were Caucasian, 1 (1.1%) subject 

was Native Hawaiian/ Pacific Islander, and 10 (10.8%) subjects were listed as “Other”. 78.3% of CIRRUS 6000 

and 77.2% of CIRRUS 5000 scans acquired were valid and analyzed. Acquired scans were invalidated due to 

duplicate scans (1.1-2.5%), eye did not meet inclusion/exclusion criteria (2.9-4.7%), poor image quality (7.6-

10.6%), scan decentration (1.8-3.2%), poor signal strength (0.5-0.9%), or missing comparison photos (3.8-4.8%). 

Three independent reviewers from a reading center graded the OCTA scans on image quality and clinically 

relevant information according to pre-determined grading criteria. The proportion of Clinically Acceptable 

Overall Images was 0.98 or above for the CIRRUS 6000 device and 0.94 and above for the CIRRUS 5000 device 

for all subjects. 

CIRRUS 6000 Raster Image Quality Study 

This was a multi-site prospective study. A total of 68 subjects were enrolled: 20 subjects with normal eyes and 

48 subjects with retinal disease. The subject age range was 27-92, with a mean age of 64.3 ± 15.4. The study 

population was composed of 36 (52.9%) females and 32 (47.1%) male subjects. 14 (20.6%) subjects were Asian, 

6 (8.8%) subjects were Black, 39 (57.4%) subjects were Caucasian and 9 (13.2%) subjects were listed as “Other”. 

92.3% of CIRRUS 6000 and 91.3% of CIRRUS 5000 scans acquired were valid and analyzed. Acquired scans 

were invalidated due to duplicate scans (6.2-6.9%), eye did not meet inclusion/exclusion criteria (1.4%), poor 

image quality or blur (0.1-0.3%), or scan decentration (0.1%). Three independent graders from a reading center 

graded the raster B-scans on image quality and clinically relevant information according to pre-determined 

grading criteria. The proportion of Clinically Acceptable Overall Images was 1.00 for all scan types across the 

CIRRUS 6000 and the CIRRUS 5000 device for all subjects. 

8. CONCLUSION

The indications for use are identical except for the removal of normative database for CIRRUS 6000 to the 

indications for use of the predicate device; and therefore, are determined to be substantially equivalent.  

The technological characteristics and risk profile of the subject device are equivalent to the predicate device; and 

therefore, are determined to be substantially equivalent.  

Testing methods are equivalent to those of the predicate device; and therefore, are determined to be substantially 

equivalent.  

Therefore, the subject device meets the requirements for substantial equivalence as compared to the proposed 

predicate device. 
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