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Microbiological Efficacy Summary

Tristel OPH is a high-level disinfectant foam intended to disinfect cleaned, reusable ophthalmic devices. As a
high-level disinfectant, Tristel OPH was tested for efficacy against mycobacteriq, viruses, fungi and bacteria with
a contact time of two minutes.

Tristel OPH is proven to be effective against clinically relevant organisms such as Candida albicans, Aspergillus
brasiliensis, Streptococcus agalacticae, Pseudomonas aeruginosa, Staphylococcus aureus, Carbapenem-
Resistant Klebsiella pneumoniae, Extended Spectrum Beta-Lactamase (ESBL) producing Klebsiella pneumoniae,
Haemophilus influenza, Vancomycin-Resistant Enterococcus faecalis (VRE), Multi-Drug Resistant Streptococcus
pneumoniae, Staphylococcus epidermidis, SARS-CoV-2, Human Hepatitis B Virus Surrogate (Duck Hepatitis B
Virus), Human Immunodeficiency Virus (HIV) type 1, Influenza Virus, and Adenovirus Type 5.

To gain marketing authorization, Tristel has submitted a data set meeting the requirements laid out in the FDA
‘Guidance Content and Format of Premarket Notification [510(k)] Submissions for Liquid Chemical
Sterilants/High Level Disinfectants’ (Issued January 2000), and the Health Canada guidance ‘Safety and
Effectiveness Requirements for High-Level Disinfectants and Sterilants for use on Reusable Semi-Critical and
Critical Medical Devices (2018).

In line with regulatory guidance, Tristel OPH was subjected to a three-tier efficacy testing program:

POTENCY TESTS are conducted to demonstrate the broad spectrum of efficacy of the high-level disinfectant
against a list of FDA and Health Canada mandatory test organisms and specific additional efficacy claims.

SIMULATED-USE TESTS are conducted to determine the penetrating capability of a high-level disinfectant used
on representative medical devices. A test germicide should be able to kill at least 10 inoculated mycobacteria
under the recommended contact time.

IN-USE TESTS are conducted to confirm the results of Simulated-Use testing and to evaluate high-level
disinfectant performance in clinical use conditions. The aim of testing is to confirm efficacy under strenuous
conditions (i.e. persistence and resistance of ambient bioburden, such as biofilms, including “wild type” bacteria,
fungi and other unforeseen factors) that could occur in the clinical setting.
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POTENCY TESTS SUMMARY

POTENCY TESTS

ORGANISM TEST METHOD TEST TYPE CONDITIONS

PROTOZOA
Bespoke Testing

Acanthamoeba castellanii cysts Suspension Clean

SPORES
Bacillus subtilis

. AOAC 966.04 Carrier No Sail
Clostridium sporogenes

MYCOBACTERIA

Ascenzi et al,,

Mycobacterium terrae 1987/ASTM E2315 Suspension Dirty 1
Mycobacterium terrae
. . EN 14563 . .
Mycobacterium avium Carrier Dirty 1
Mycobacterium bovis AOAC 965.12
Mycobacterium avium EN 14348 Suspension Clean
Trichophyton interdigitale AOAC 955.17 Suspension
Candida albicans AOAC Use Carrier Dirty 1

Dilution Method
Candida albicans EN 16615 Surqu:e Wlth, Clean
mechanical action
Candida albicans EN 13697 Surface Clean
Aspergillus brasiliensis
Candida albicans
Candidozyma auris

(formerly Candida auris)

Clean
EN 14562 Carrier
Dirty 1

VIRUSES

Poliovirus Type 1
Herpes Simplex Virus (HSV) Type 1
Adenovirus Type 5
Influenza Virus
Human Norovirus Surrogate ASTM EI053 Surface Dirty 1
(Feline Callicivirus)
Human Hepatitis B Virus Surrogate
(Duck Hepatitis B Virus)
Human Immunodeficiency Virus (HIV) Type 1
Poliovirus Type 1
Adenovirus Type 5
Murine Norovirus
SARS-CoV-2

EN 14476 Suspension Clean
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VIRUSES Continued

Poliovirus Type 1
Adenovirus Type 5

Murine Norovirus . .
L DVV & RKI Suspension Dirty 2
Vaccinia Virus
Human Papillomavirus

(Using Polyoma virus SV40 as a Surrogate)

BACTERIA

Staphylococcus aureus AOAC 955.15
Pseudomonas aeruginosa AOAC 964.02
Salmonella enterica AOAC 955.14

Haemophilus influenzae
Vancomycin-Resistant Enterococcus faecalis
(VRE)

Multi-Drug Resistant Streptococcus
pneumoniae
Staphylococcus epidermidis
Streptococcus agalacticae
Staphylococcus aureus
Enterococcus hirae
Pseudomonas aeruginosa
Carbapenem-Resistant Enterobacteriaceae Clean
(CRE) Klebsiella pneumoniae
Vancomycin-Resistant
Enterococcus faecium (VRE)
Methicillin-Resistant Staphylococcus aureus
(MRSA)
Multidrug-Resistant
Acinetobacter baumannii (MDRAB) Dirty 1

Extended Spectrum
Beta-Lactamase (ESBL) producing
Klebsiella pneumoniae
Staphylococcus aureus .
Enterococcus hirae EN 16615 Surfof:e Wlth, Clean
- mechanical action
Pseudomonas aeruginosa
Staphylococcus aureus
Enterococcus hirae
Escherichia coli
Pseudomonas aeruginosa

Carrier Dirty 1
AOAC Use Dilution
Method

EN 14561 Carrier

EN 13697 Surface Clean

Conditions Key:

Clean: 0.3 g/l bovine albumin
Dirty 1: 5% Blood Serum

Dirty 2: 10% Fetal calf serum
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SIMULATED-USE TESTS SUMMARY

The devices tested by Tristel in Simulated-Use tests represent a comprehensive variety of ophthalmic medical
devices used and provide a robust validation of Tristel OPH as a high-level disinfectant.

The ophthalmic devices tested include A-scan and B-scan probes used to measure the length of the eye, in
order to diagnose common sight disorders or calculate the intraocular lens power prior to cataract surgery;
lenses and tonometer prisms used in eye exams including a diagnostic contact lens for eye fundus
examinations; and a retinal imaging device. These ophthalmic devices may contact mucous membranes or
non-intact skin during clinical practice therefore requiring high-level disinfection in accordance with Spaulding
(1968) classification.

Tristel worked with leading ophthalmic device manufacturers to identify representative ophthalmic devices for
simulated-use testing. The criteria for device selections were set as:

e  Worst case devices with difficult to penetrate design features like ridges, crevices or indentations,
. Different shapes and materials of construction,
e Device models used in North America.

The microbial challenge applied to the devices consisted of at least 10° Colony Forming Units (CFU) of
Mycobacterium terrae. To further challenge the germicidal efficacy of Tristel OPH, organic and inorganic
substances were incorporated into the test inoculum. 5% bovine serum albumin (BSA) and AOAC hard water at
400ppm calcium carbonate were used in testing.

Patient contacting portions of the devices were immersed in the microbial and inorganic/organic inoculum. This
technique ensures a complete and thorough microbial challenge had been applied to each device.

Following immersion, the devices were dried for at least one hour before performing the Tristel OPH high-level
disinfection procedure according to the Tristel OPH user instructions.

After high-level disinfection the devices were submerged in the recovery/neutralization fluid to recover viable
microorganisms remaining on the surface. The recovery/neutralization fluid was filtered through membrane
filters and placed on Middlebrook Agar (MBA) plates. All plates were incubated for 21 days at 37 + 2 °C.

Controls and validations included positive (inoculum and growth), negative, neutralization validation, low-level
inoculum and media sterility controls. Each test device was tested in triplicate to provide statistical significance
in the test results.
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SIMULATED-USE TESTS SUMMARY

According to FDA and Health Canada guidance, Tristel OPH demonstrated high-level disinfection by achieving at
least a 6 logo (10°) reduction in inoculated mycobacteria within a contact time of two minutes.

MYCOBACTERIUM TERRAE SIMULATED-USE TESTS

RESULTS
DEVICE MANUFACTURER DEVICE TYPE MODEL (AVERAGE logio
REDUCTION)
Haag-Streit Tonometer Doubling Prism 7.4
Volk Gonio Lens VG4HM 7.6
Volk Area Centralis Lens
Volk Contact Lens 7.4
(vAC)
Nidek A-scan Probe A-scan Probe 7.3
Neolight Retinal Imaging Lens Phoenix ICON Handpiece 7.8
Posner Diagnostic &
Ocular Instruments Contact Lens X L 7.4
Surgical Gonioprism
B-scan Probe (15MHz
Quantel Medical B-scan Probe ( ) 7.

Bl

Efficacy was demonstrated in a study using infectious HPV types 16 and 18 on an endocavitary ultrasound probe,
achieving the required 4 logi (10%) reduction in viral load.

HUMAN PAPILLOMAVIRUS TYPES 16 & 18 SIMULATED-USE TESTS
RESULTS

DEVICE MANUFACTURER DEVICE TYPE (AVERAGE Logio
REDUCTION)

4.9 logio reduction in

Endocavitary ultrasound HPV Type 16
Acuson EC9-4

probe 4.1 logu reduction in
HPV Type 18

Siemens Healthineers
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IN-USE TESTS SUMMARY

The effectiveness of Tristel OPH was assessed in a clinical setting on Tonometers and Pachymetry tips under in-
use conditions. The study was performed over the course of two days.

Two microbial endpoints were assessed during that time:
e  Bacterial Recovery
e Fungal Recovery

Immediately following use with a patient, Tristel OPH was used to high-level disinfect devices according to the
Tristel OPH user instructions. After the contact time of two minutes, the devices were wiped with the Tristel OPH
Wipe to remove foam residues and then the laboratory staff recovered any remaining microorganisms from the
device. The microbial recovery method involved immersing devices in recovery/extraction fluid. The immersion
technique was the same method used in the Simulated-Use studies and allows for the recovery of surviving
microorganisms from the entire device surface.

A total of 22 samples were collected in the study: A total of four samples were not disinfected but extracted and
used as positive controls (two controls on each study day). 18 samples were high-level disinfected with Tristel
OPH.

To differentiate under non-selective conditions, one set of nine ophthalmic devices were extracted and plated
under conditions favorable to bacterial growth, Trypticase Soy Agar (TSA) incubated at 30-35 °C for three to five
days. An independent set of nine ophthalmic devices were extracted and plated under conditions favorable to
fungal growth, Sabauroud Dextrose Agar (SDA) incubated at 20-25 °C for five to seven days.

The study success criteria are defined by the FDA as no evidence of growth of wild type bacteria or fungi

recovered from the patient-contaminated ophthalmic devices following disinfection with Tristel OPH. The results
demonstrate that this success criteria was met.

NUMBER OF
SAMPLE/ SAMPLES BACTERIA FUNGI CONCLUSION ON
TREATMENT TESTED RECOVERED RECOVERED MICROBIAL SURVIVAL
Baseline . . . . Confirmed
. Microorganisms  Microorganisms L. .
Positive Controls 4 . pre-disinfection
L. recovered recovered .
(Not Disinfected) contamination
Test Samples No bacteria No fungi
(Disinfected with 18 9 No microbial survival
X recovered recovered
Tristel OPH)

“No yeast or fungi were recovered from positive control devices. The microorganisms recovered were bacteria that grew on Sabouraud Dextrose Agar (SDA) plates.
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