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Dear Ms. Watson: 

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. 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); good manufacturing practice requirements as set forth in 
the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic product 
radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050. 
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If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please 
contact the Division of Industry and Consumer Education at its toll-free number (800) 638-2041 
or (301) 796-7100 or at its Internet address 
http://www.fda.gov/MedicalDevices/ResourcesforYou/Industry/default.htm. 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 
http://www.fda.gov/MedicalDevices/Safety/ReportaProblem/default.htm for the CDRH's Office 
of Surveillance and Biometrics/Division of Postmarket Surveillance. 

You may obtain other general information on your responsibilities under the Act from the 
Division of Industry and Consumer Education at its toll-free number (800) 638-2041 or (301) 
796-7100 or at its Internet address 
http://www.fda.gov/MedicalDevices/ResourcesforYou/Industry/default.htm.

Sincerely,

           For Binita S. Ashar, M.D., M.B.A., F.A.C.S. 
Director 
Division of Surgical Devices 
Office of Device Evaluation 
Center for Devices and
  Radiological Health 
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Expiration Date: January 31, 2017
See PRA Statement below.

510(k) Number (if known)
K163257

Device Name
VitreOx®

Indications for Use (Describe)
VitreOx® is a temporary anti-fog coating and therein defogs devices such as a laparoscopic accessory intended to 
facilitate intraoperative defogging of the laparoscope lens thereby maintaining visualization of the surgical site. 

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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FDA 510(k) Summary

Prepared: October 3, 2016, Revised May 22, 2017

1. Applicant & Co-Specification
Developer

SiO2 Nanotech, LLC
275 N Gateway Drive, Suite 126 
Phoenix, AZ 85034 USA 
Tel #: (602)-565-3447

Submitter SiO2 Nanotech, LLC
Address 275 N Gateway Drive, Suite 126

Phoenix, AZ 85034 USA 
Tel #: (602)-565-3447

Trade/Proprietary Name VitreOx®

Common Names Endoscope Anti-fogging Device
Establishment Number 404323
Proposed Classification OCT Anti-fogging solutions and 

accessories, endoscopy
Class II

Legally marketed devices to which we are claiming equivalence
The different components of the VitreOx® device are functionally equivalent to the 
following supplies and devices:  K062779 Defogging Endoscope Lens Protector.   

Substantial Equivalence:
The different components of the VitreOx® device are functionally equivalent to the 
following supplies and devices: 

Predicate devices using sterile anti-fog solutions in laparoscopic and endoscopic 
procedures: K062779 Defogging Endoscope Lens Protector. 

When compared to the primary predicate D.E.L.P.  (K062779), it is substantially 
equivalent, and does not pose any new risk or safety concerns.   

Device Description:
The device, VitreOx®, is a biocompatible, aqueous solution, when used as indicated. 
In addition, the solution is alcohol-free.  It functions in the same manner as the 
predicate device.  The device is intended to be used prior and during minimal invasive 
surgeries, to prevent fogging of the lens of devices (laparoscope) that provide 
visualization during the procedure.  The device accessory VitreOx®, can be removed 
from the lens with typical surgical cleaning methods such as scrubbing with soap and 
water, autoclaving, etc.

It is a sterile, single-use, disposable, long-lasting (beyond average surgery time of 90 
minutes) anti-fog solution that can be applied on endoscope and laparoscope lenses,
as well as endoscope sheaths. It is effective instantaneously, wet; but is even more 
lasting if allowed to dry, or applied prior to surgery to lenses.  
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Intended Use:
VitreOx® is a single use laparoscopic accessory device, to be used prior and during 
endoscopic and laparoscopic procedures, to facilitate defogging the laparoscopic lens 
thereby maintaining visualization of the surgical site.

Indications for Use:
VitreOx® is a temporary anti-fog coating and therein defogs devices such as a 
laparoscopic accessory intended to facilitate intraoperative defogging of the 
laparoscope lens thereby maintaining visualization of the surgical site.

Summary of Technological Characteristics 
The VitreOx® device accessory, is an anti-fog solution comprised of components that 
provide similar physical characteristics as the listed predicate devices.  The VitreOx®

is a transparent, water-soluble solution that is packaged in a syringe or bottle for easy 
use.  In addition to preparing the solution in cleanroom conditions, the product can be 
autoclaved or irradiated to ensure sterility.  During in vitro and in vivo studies, the 
VitreOx® was sterilized via autoclave for sterility.

Similarly to the predicate device D.E.L.P. that uses ShurClens to clean and coat the 
lens, the VitreOx® solution utilizes a solution on the lens of the endoscope or 
laparoscope to combat fogging.  However, unlike the primary predicate (K062779), it 
does not utilize the additional component of a heat source, to heat the lens.   

The mechanism of defogging or anti-fogging action of the VitreOx® device, works by 
physically changing the water droplets that form on the lens surface from round 
droplets, to a flat transparent sheet of water, a phenomenon known as “wetting”.

Summary of Performance Testing
The VitreOx® device accessory underwent successful bench and animal studies, to 
determine effectiveness and safety of the product.   The performance was compared to 
the predicate device, Defogging Endoscope Lens Protector (K062779).

Bench Studies:  The bench studies involved testing the VitreOxTM in simulated 
closed-body cavity surgical conditions. 

The VitreOx® application on the surgical lens, was tested using three different 
methods of delivery, to adapt to the various diameters of endoscope lenses including, 
but not limited to 1, 1.2, 1.9, 2.7, 3.5, 4, 10 mm:

1) Syringe,
2) Bottle with dropper applicator, and
3) A customized, patented, sterile, single-use applicator.

Steam from 2 Mega Ohm deionized water was heated in a Pyrex container, using a 
VWR hotplate.  Different steam temperatures were tested, from 98° Fahrenheit (32° 
Celsius), to 122° Fahrenheit (50° Celsius).  The steam was directed to a handheld 
endoscope (Clarus 30000-10), using a stainless steel vessel.  Additionally, an 
electronic endoscope (generic electronic endoscope 14.55 mm, wide angle) was also 
tested during the bench studies, similarly, steam was directed to the electronic 
endoscope. 
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Animal Studies: The VitreOx® device was applied using a bottle with dropper 
applicator, on a Karl Storz endoscope.  The endoscope was used in an exploratory 
gastrointestinal procedure on 2 male Yucatan swine from the same litter, for 90 
minutes.   Performance was compared between a control (no anti-fog), and the 
primary predicate device (New Wave D.E.L.P.).  

Surgical conditions were carefully monitored and maintained by the help of 
veterinarians, who also administered the proper anesthesia for the swine.  The surgical 
room was maintained between 68°F and 73°F. CO2 was used to inflate the swine’s 
abdominal cavity, and the following vitals on the swine were monitored throughout 
the procedure:  Pulse, oxygen level, respiratory rate, and body temperature. 

Fogging is noted in the experiment: When there is a change of the light reflection on 
tissue, the light reflection will not be as crisp.  In addition, veins on the tissue as also 
observed, because it will look less defined when fogging is present.  Fogging was 
observed on the control scope within 9 minutes.  Fogging was first observed on the 
endoscope treated with New Wave D.E.L.P. within 8 minutes, but distortion due to 
fogging was more evident after 31 minutes.  Fogging was not observed on the 
endoscope with VitreOx®, throughout the 90-minute procedure.   

After the exploratory gastrointestinal procedures, the 2 male Yucatan swine were kept 
at All Pets Animal Hospital in Peoria, Arizona for 2 weeks, for observation.  The 2 
male Yucatan swine did not suffer from effects of the procedure, and were discharged 
as “healthy”, with no adverse reactions or complications from the procedures.  
Additionally, there were no signs of a reaction from the VitreOx® device on the 
swine’s skin that came into contact with it. After the swine were discharged, they 
were monitored for a year to observe any adverse reactions, which there were not. 
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Comparison Table 

Characteristic 
and Material

VitreOx® D.E.L.P
(K)062779 

Intended Use VitreOxTM is intended to be 
used prior to endoscopic and 
laparoscopic procedures, to 
eliminate fogging due to 
condensation for scopes 
ranging from 5 to 10 mm.  In 
addition, it can also be used 
for microscopic lenses, 
goggles, surgical loupes, and 
other devices that may fog.

Commonly known as DHELP in 
the market, is intended to be used 
prior to and during endoscopic 
and laparoscopic procedures to 
prevent fogging of the scope lens 
for 5mm and 10 mm scopes. 

Solution Sterile Water, 
Hydroxylpropylmethylcellulo
se (HPMC)

FDA Approved ShurClens, a 
wound cleaning surfactant 

Sponge Yes Yes
Mechanism of 
Action

Applying the solution to the 
lens of the endoscope with a 
sponge (if needed).  

Heating and dipping distal end of 
endoscope into solution 

Size of 
endoscopes used 
for or 
accommodated 
by device

5 mm, 10 mm, and all other 
sizes.

5mm and 10 mm

Sterility Sterile Sterile
Reusable/Dispos
able

Disposable Disposable

Meets 
Biocompatibility 
needs

Yes Yes

Level of 
Biocompatibility

External communicating 
device (Tissue/bone/dentin
communicating)

External communicating device 
(Tissue/bone/ Dentin 
communicating)

Duration of 
Biocompatibility

Limited Limited
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Assessment of Performance: 
The VitreOx® device testing was conducted with two live, anesthetized Yucatan 
swine of the same sex (males) and litter.  Two 4 mm Karl Storz endoscopy systems 
was used, one straight endoscope, the other 45° angle.  A gastrointestinal exploratory 
procedure was conducted for 90 minutes with the VitreOxTM device.  The 
performance of the VitreOx® device was compared to a control (endoscope with no 
treatment, and the same gastrointestinal procedure conducted for 90 minutes, using 
the D.E.L.P. device (primary predicate).   

Conclusion:
Our evaluation concluded that VitreOx® raises no new issues of safety and 
effectiveness.  There was no fogging on the scope that VitreOx® was applied through 
the entire duration of the 90-minute procedure.  Unlike the D.E.L.P. device, the 
VitreOx® device did not require heating, and reapplication during procedure. 
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