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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

No claim of confidentiality, on any basis whatsoever, is made for any information 
contained in this document. I acknowledge that information not designated as within the 
scope of FIFRA sec. 10(d)(1)(A), (B), or (C) and which pertains to a registered or previously
registered pesticide is not entitled to confidential treatment and may be released to the 
public, subject to the provisions regarding disclosure to multinational entities under FIFRA 
10(g).

Company:                                                                               

Agent/Submitter:                                                                               

Title:                                                                               

Date:                                                                               

Signature:                                                                               
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QUALITY ASSURANCE STATEMENT

Study Title: GLP ASTM E1053 Method

Study ID#: GLP1858

The following quality assurance audits were conducted in accordance with Good 
Laboratory Practice Standards outlined in 40 CFR §160 and reported to management and
the Study Director:

Phase Inspected Date Inspected
Date Reported to

Study Director
Date Reported to

Management
In Phase 29DEC2017 29DEC2017 03JAN2018

Draft Report 02FEB2018 02FEB2018 05FEB2018
Final Report 19FEB2018 19FEB2018 19FEB2018
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FINAL STUDY REPORT SUMMARY

Study Title
GLP ASTM E1053 Method

Study Identification Number
GLP1858

Protocol Number
P2046

Test Microorganism
Feline calicivirus, Strain F-9, ATCC VR-782

Study Sponsor
Brian Narducci

Decon 7
8541 East Anderson Drive, Suite 106

Scottsdale, AZ 85255

Testing Facility
Microchem Laboratory

1304 W. Industrial Blvd.
Round Rock, Texas 78681

Study Director
Kelli Jo Vagias, B.S.

Study Completion Date
19FEB2018

Study Objective
To determine, using the ASTM E1053 Virucidal Activity of Chemicals Intended for Disinfection 
of Inanimate, Nonporous Environmental Surfaces method, the virucidal efficacy of D7 Part 1 
(A) + D7 Part 2 (B) + D7 Part 3 diluted to a ratio of (49:49:2) (D7 Part 1 (A) Lots: 17-390 & 
17-391, D7 Part 2 (B) Lots: 17-393 & 17-394, and D7 Part 3 Lot: 20335) against Feline 
calicivirus, Strain F-9, ATCC VR-782 supplemented to a contain 5.0 ± 0.1% (v/v) Fetal 
Bovine Serum (FBS) at a contact time of 9 minutes & 50 seconds ± 5 seconds. 

Study Conclusion in Brief
Test substance D7 Part 1 (A) + D7 Part 2 (B) + D7 Part 3 diluted to a ratio of (49:49:2) (D7 
Part 1 (A) Lots: 17-390 & 17-391, D7 Part 2 (B) Lots: 17-393 & 17-394, and D7 Part 3 Lot: 
20335) met the U.S. EPA Product Performance Guideline for Disinfectants for Use on Hard 
Surfaces outlined in OCSPP 810.2200 when tested against Feline calicivirus, Strain F-9, ATCC 
VR-782 supplemented to contain 5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS) at a contact time 
of 9 minutes & 50 seconds ± 5 seconds. 
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FINAL STUDY REPORT

Important Dates
Study Initiation Date: 27DEC2017
Experimental Start Date: 29DEC2017 / 1700
Experimental End Date: 04JAN2018 / 1524 

Test Substance Information

Name: D7 Part 1 (A)

Lot: 17-390 
Active Ingredients: Alkyl Dimethylbenzyl Ammonium Chloride 
Active Ingredient Concentration: 3.04%
Manufacture Date: 01AUG2017
Date Received: 05SEP2017
Expiration Date: 01AUG2018

Lot: 17-391
Active Ingredients: Alkyl Dimethylbenzyl Ammonium Chloride
Active Ingredient Concentration: 3.06%
Manufacture Date: 01AUG2017
Date Received: 05SEP2017

` Expiration Date: 01AUG2018

Name: D7 Part 2 (B)

Lot: 17-393
Active Ingredients: Hydrogen Peroxide
Active Ingredient Concentration: 7.528%
Manufacture Date: 28JUL2017
Date Received: 05SEP2017

` Expiration Date: 28JUL2018

Lot: 17-394
Active Ingredients: Hydrogen Peroxide
Active Ingredient Concentration: 7.469%
Manufacture Date: 28JUL2017
Date Received: 05SEP2017

` Expiration Date: 28JUL2018
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FINAL STUDY REPORT (cont.)

Test Substance Information (cont.)

Name: D7 Part 3

Lot: 20335
Active Ingredients: Diacetain
Active Ingredient Concentration: Not provided by Study Sponsor
Manufacture Date: 14SEP2016
Date Received: 05SEP2017
Expiration Date: 14SEP2018

Form: Liquid, Dilution Required

Storage Conditions: The test substance was stored at ambient (room) temperature 
under fluorescent lighting or in a cabinet.
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FINAL STUDY REPORT (cont.)

Test Parameters

Microorganism: Feline calicivirus, Strain F-9, ATCC VR-782
Stock Lot Number: FCV_10NOV2017
Culture Manipulation: Viral stock was diluted in 1:10 dilutions three times prior to 

use in testing.
Host Cell Line: CRFK, ATCC CCL-94
Subculture Passage 
Number: 200
Test Assay Medium: Eagle's Minimum Essential Medium (EMEM) supplemented 

with 2% fetal bovine serum plus antibiotics [100 g/ml μ
kanamycin sulfate solution and antibiotic-antimycotic solution
(100 units/ml penicillin G, 100 g/ml streptomycin, and 0.25μ
g/ml amphotericin B)]μ

Number of Test Carriers: 4 (2 dried virus films per test substance batch)
Carrier Type: Glass Petri dishes (100 x 15 mm)
Contact Time: 9 minutes & 50 seconds ± 5 seconds
Test Substance Form: Liquid; Dilution Required
Dilution: (49:49:2) 49 parts D7 Part 1 (A) + 49 parts D7 Part 2 (B) + 

2 parts D7 Part 3
Diluent: None
Test Temperature: Room Temperature (Approximately 23°C ± 2°C)
Test Substance Application: Pipette delivery 
Test Substance Volume: 2.0 ml
Primary Neutralizer: 2% FBS EMEM supplemented with antibiotics
Secondary Neutralizer: Sephacryl (S-1000 SF) gel filtration column
Carrier Dry Time: 44 minutes
Carrier Dry Temperature: 22.0°C 
Carrier Dry Humidity: 41.4 – 42.8% relative humidity 
Test Temperature: 22.0°C 
Test Humidity: 42.8 – 43.4% relative humidity 
Organic Soil Load: 5.0 ± 0.1%  (v/v) Fetal Bovine Serum (FBS)
Neut. Control Hold Time: 18 minutes 
Hold Time Temperature: 22.0°C 
Hold Time Humidity: 43.1 – 43.3% relative humidity 
Assay Conditions:  37 ± 2°C; 5 ± 1% CO2

Assay Period: 6 days

Page 10 of 39
Microchem Laboratory • 1304 W. Industrial Blvd. • Round Rock, Texas 78681 • (512) 310-8378



Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

PROTOCOL CHANGES

Protocol Amendment(s)

None.

Protocol Deviation(s)

None.
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CONTROLS

Cytotoxicity Control
Sterile Glass Petri dish carriers (containing no virus films) were treated in the same 
manner as test carriers per test substance lot (2.0 ml of test substance delivered via 
pipette with total surface coverage), and held for the designated study contact time. Upon 
completion of the study contact time requested by the Study Sponsor, 2.0 ml of chemical 
neutralizer was applied to each carrier and the suspensions were promptly pipetted into 
pre-equilibrated Sephacryl (S-1000 SF) columns. The resulting filtrates were serially 
diluted (10-fold) as necessary to allow the determination of the extent of cytotoxicity in 0% 
serum EMEM or other appropriate media and applied in quadruplicate per dilution to the 
appropriate host cell culture monolayers prepared to suitable confluency in multi-well 
trays.

Test Substance Neutralization Control
A 0.900 ml aliquot of the Cytotoxicity Control filtrate (neutralized test substance) 
generated from the submitted test substance was used to determine the neutralization 
effectiveness of the prescribed neutralization method. A 0.900 ml aliquot of PBS was 
prepared as a control substance to determine if comparable levels of infectious viral units 
were recovered from the control and the neutralized test substance filtrate. Each Test 
System virus stock was diluted in order to add a low number (e.g. 1000 to 5000) of 
infective units of the respective test system into each neutralized test substance filtrate and 
PBS control substance preparation. The PBS control and neutralized test substance filtrate 
preparations were each inoculated with 0.100 ml of the low virus titer suspension and 
allowed to sit undisturbed for 10 to 20 minutes at room temperature. The two mixtures 
were then serially diluted (10-fold) in 0% serum EMEM or other appropriate media to 
determine the comparative levels of infectious viruses and applied in quadruplicate per 
dilution to the appropriate host cell culture monolayers prepared to suitable confluency in 
multi-well trays.

Cell Culture Control
To ensure that the host cells were not contaminated with bacteria, fungi, or any 
cytopathogenic viruses other than those used in the test and to confirm the viability of the 
cells during the incubation period of the assay, at least four host cell monolayers were left 
untreated and examined first at the end of the incubation period. Any obvious 
contamination or degeneration in such monolayers would have invalidated the virucidal 
efficacy assay. 

Viral Inoculum Titer Control
To confirm that the host cell-line monolayers were susceptible to the test virus and to
confirm the titer of the viral inoculum, an aliquot of the virus inoculum employed in the
test was serially diluted (10-fold)  in 0% serum EMEM or other appropriate media and
applied  in  quadruplicate  per  dilution to  the  appropriate  host  cell  culture  monolayers
prepared to suitable confluency in multi-well trays.
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Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

STUDY ACCEPTANCE CRITERIA

The U.S. EPA requires that the following measures are met to ensure the acceptability of 
virucidal efficacy data:

◦ A minimum of 4.00 log10 infective units/control carrier is recovered from each 
plate recovery control film.

◦ The cell culture control be absent of any obvious contamination or 
degradation of the monolayers.

◦ The virus titer control demonstrate obvious and or typical cytopathic effects on 
the monolayers.

◦ Comparable levels of infective units must be recovered from the neutralized 
test substance and neutralization verification control (1000-5000 infective 
units).

◦ Quantification of the plate recovery control, the virus recovery following test 
substance exposure, cytotoxicity control, test substance neutralization control, 
cell culture control, and virus stock titer controls are conducted at a minimum 
of four determinations per dilution for each assay system.

◦ Viral cytopathic effects (CPE) are to be distinguishable from cytotoxic effects 
related to or caused by test substance exposure. 

The U.S. EPA performance criteria for disinfection follows:
◦ In the absence of cytotoxicity, if the product demonstrates complete 

inactivation of the virus at all dilutions, then efficacy is demonstrated by the test
substance under the conditions evaluated.

◦ If cytotoxicity is observed, and if a ≥3.00-log10 reduction in viral titer is 
confirmed past the level of cytotoxicity, then efficacy is demonstrated by the test
substance under the conditions evaluated.

Retesting Guidance:
◦ When a test passes and the TCID50 of the plate recovery control is above 4.0, 

no retesting is necessary.
◦ When a test fails and TCID50 of the plate recovery control is below 4.0, no 

retesting is necessary.
◦ When cytotoxicity is present and a ≥3.00 log reduction is observed, no 

retesting is necessary. 
◦ When cytotoxicity is present and a ≤3.00 log reduction is observed, retesting 

may be necessary. 
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Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

CALCULATIONS AND STATISTICAL ANALYSIS

The Spearman-Karber Method was used to calculate the Plate Recovery Control titer 
(TCID50), the viral titer following test substance exposure (TCLD50), and the titer of host cell
cultures exhibiting cytotoxicity following test substance exposure (TCCD50).

Determination of Viral and Cytotoxicity Titers

Viral Titer per ml = [X – d/2 + (d • S)], where:
X = log10 of dilution demonstrating complete infectivity or the lowest dilution performed
d = log10 of the dilution factor
S = sum of proportions of wells positive for CPE in all dilutions tested

Viral Titer per Carrier = Viral Titer per ml + Factor of Harvest Volume
where
Factor of Harvest Volume = Log10[(Recovery Media Volume + Test Substance 

Volume)/1.0 ml]

Calculation of Virus Inactivation Due to Test Substance Exposure

Plate Recovery Control Log10 TCID50 – Virus-Test Substance Film Log10 TCLD50 = Log10  

Reduction 
of Virus 
Due to 
Inactivation
by Test 
Substance 
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STUDY RECORD AND TEST SUBSTANCE RETENTION

Data and Sample Retention

The study report and corresponding raw data will be held in the archives of Microchem 
Laboratory for at least 2 years after the study completion date. Afterward, Microchem 
reserves the right to transfer the documents to the Sponsor at Sponsor's expense.  After 
record retention periods as described by section 195 of EPA and FDA GLP regulations 
have elapsed, unnecessary documentation may be destroyed. 

The test substance may be returned to the Study Sponsor at Study Sponsor’s request and
expense within 30 days of study completion. If the Study Sponsor does not request return
of the sample, it will be destroyed >30 days after study completion.
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RESULTS

Key:  + = Virus recovered; O = Virus not recovered and/or no cytotoxicity observed; 
T = Toxicity observed

Table 1.  The following were virucidal efficacy results for D7 Part 1 (A) + D7 Part 2 (B) + 
D7 Part 3 (D7 Part 1 (A) Lot: 17-390, D7 Part 2 (B) Lot: 17-393, and D7 Part 3 Lot: 
20335) diluted at a ratio of (49:49:2) following a contact time of 9 minutes & 50 seconds
± 5 seconds against Feline calicivirus, Strain F-9, ATCC VR-782 supplemented to contain 
5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS), dried on an inanimate surface. Testing 
conducted on 29DEC2017.
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Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

RESULTS (cont.)

Key:  + = Virus recovered; O = Virus not recovered and/or no cytotoxicity observed; 
T = Toxicity observed

Table 2.  The following were virucidal efficacy results for D7 Part 1 (A) + D7 Part 2 (B) + 
D7 Part 3 (D7 Part 1 (A) Lot: 17-391, D7 Part 2 (B) Lot: 17-394, and D7 Part 3 Lot: 
20335) diluted at a ratio of (49:49:2) following a contact time of 9 minutes & 50 seconds
± 5 seconds against Feline calicivirus, Strain F-9, ATCC VR-782 supplemented to contain 
5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS), dried on an inanimate surface. Testing 
conducted on 29DEC2017.
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RESULTS (cont.)

Key:  + = Virus recovered; O = Virus not recovered and/or no cytotoxicity observed; 
T = Toxicity observed

Table 3.  The following was the viral stock inoculum titer determination for Feline 
calicivirus, Strain F-9, ATCC VR-782 supplemented to contain 5.0 ± 0.1% (v/v) Fetal Bovine
Serum (FBS). Testing conducted on 29DEC2017.

Table 4.  The following were cytotoxicity control results to evaluate the effect of D7 Part 1 
(A) + D7 Part 2 (B) + D7 Part 3 (D7 Part 1 (A) Lot: 17-390, D7 Part 2 (B) Lot: 17-393, 
and D7 Part 3 Lot: 20335) diluted at a ratio of (49:49:2) on CRFK host cell monolayers. 
Testing conducted on 29DEC2017.

Page 18 of 39
Microchem Laboratory • 1304 W. Industrial Blvd. • Round Rock, Texas 78681 • (512) 310-8378

Dilution

+ + + +
+ + + +
+ + + +
O + O O
O O O O

Per 1.00 ml
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Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

RESULTS (cont.)

Key:  + = Virus recovered; O = Virus not recovered and/or no cytotoxicity observed; 
T = Toxicity observed

Table 5.  The following were cytotoxicity control results to evaluate the effect of D7 Part 1 
(A) + D7 Part 2 (B) + D7 Part 3 (D7 Part 1 (A) Lot: 17-391, D7 Part 2 (B) Lot: 17-394, 
and D7 Part 3 Lot: 20335) diluted at a ratio of (49:49:2) on CRFK host cell monolayers. 
Testing conducted on 29DEC2017.

Table 6.  The following were neutralization results of D7 Part 1 (A) + D7 Part 2 (B) + D7 
Part 3 (D7 Part 1 (A) Lot: 17-390, D7 Part 2 (B) Lot: 17-393, and D7 Part 3 Lot: 20335) 
diluted at a ratio of (49:49:2) with Feline calicivirus, Strain F-9, ATCC VR-782 
supplemented to contain 5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS). Testing conducted 
on 29DEC2017.
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Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

RESULTS (cont.)

Key:  + = Virus recovered; O = Virus not recovered and/or no cytotoxicity observed; 
T = Toxicity observed

Table 7.  The following were neutralization results of D7 Part 1 (A) + D7 Part 2 (B) + D7 
Part 3 (D7 Part 1 (A) Lot: 17-391, D7 Part 2 (B) Lot: 17-394, and D7 Part 3 Lot: 20335) 
diluted at a ratio of (49:49:2) with Feline calicivirus, Strain F-9, ATCC VR-782 
supplemented to contain 5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS). Testing conducted 
on 29DEC2017.

Table 8.  CRFK host monolayer cell culture control for Feline calicivirus, Strain F-9, ATCC 
VR-782 supplemented to contain 5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS). Testing 
conducted on 29DEC2017.
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STUDY CONCLUSION

The purpose of the study was to determine the virucidal efficacy of D7 Part 1 (A) + D7 
Part 2 (B) + D7 Part 3 (D7 Part 1 (A) Lots: 17-390 & 17-391, D7 Part 2 (B) Lots: 17-393 
& 17-394, and D7 Part 3 Lot: 20335) diluted at a ratio of (49:49:2) against Feline 
calicivirus, Strain F-9, ATCC VR-782 supplemented to contain 5.0 ± 0.1% (v/v) Fetal Bovine
Serum (FBS) at a contact time of 9 minutes & 50 seconds ± 5 seconds at ambient room 
temperature.

The average dried virus plate recovery titer obtained for Feline calicivirus, Strain F-9, ATCC 
VR-782 supplemented to contain 5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS) was 5.35 
log10 TCID50 per carrier. The prepared Feline calicivirus, Strain F-9, ATCC VR-782 treated 
virus films were reduced to ≤2.10 log10 TCLD50 per carrier for D7 Part 1 (A) + D7 Part 2 
(B) + D7 Part 3 (D7 Part 1 (A) Lots: 17-390 & 17-391, D7 Part 2 (B) Lots: 17-393 & 17-
394, and D7 Part 3 Lot: 20335) diluted at a ratio of (49:49:2). The reduction in titer of 
Feline calicivirus, Strain F-9, ATCC VR-782 following the 9 minute & 50 second exposure 
for both tested lots was ≥3.25 log10. 

The carriers designated as “Plate Recovery Control” during the course of testing yielded a 
viral titer of ≥4.00 log10 TCID50

 infectious viruses per carrier, thereby satisfying U.S. EPA 
study acceptance criteria (minimum of 4.00 log10 TCID50

 infectious viruses recovered).

Cytotoxic effects from the evaluated test substance D7 Part 1 (A) + D7 Part 2 (B) + D7 
Part 3 (D7 Part 1 (A) Lots: 17-390 & 17-391, D7 Part 2 (B) Lots: 17-393
 & 17-394, and D7 Part 3 Lot: 20335) diluted at a ratio of (49:49:2) were observed for 
the host cell monolayers (CRFK) to be 2.10 log10 TCCD50 per carrier and ≥3.00-log10 
reduction in viral titer was confirmed past the level of cytotoxicity.

Neutralization effectiveness control wells demonstrated confirmation of the chosen 
neutralization method for both evaluated lots of test substance D7 Part 1 (A) + D7 Part 2 
(B) + D7 Part 3 (D7 Part 1 (A) Lots: 17-390 & 17-391, D7 Part 2 (B) Lots: 17-393 & 17-
394, and D7 Part 3 Lot: 20335) diluted at a ratio of (49:49:2). No microbial 
contamination of any host cell cultures was observed during the course of the study.

The evaluated test substance, D7 Part 1 (A) + D7 Part 2 (B) + D7 Part 3 (D7 Part 1 (A) 
Lots: 17-390 & 17-391, D7 Part 2 (B) Lots: 17-393 &17-394, and D7 Part 3 Lot: 20335) 
diluted at a ratio of (49:49:2), demonstrated a ≥3.00 log reduction of Feline calicivirus, 
Strain F-9, ATCC VR-782 past the level of cytotoxicity thereby satisfying the U.S. EPA 
Product Performance Guidelines for Disinfectants for Use on Hard Surfaces outlined in 
OCSPP 810.2200.

This study was carried out in compliance with the approved Protocol Number P2046. All 
experimental controls met the established acceptance criteria unless otherwise noted on 
page 11.
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STUDY CONCLUSION (cont.)

D7 Part 1 (A) + D7 Part 2 (B) + D7 Part 3 (D7 Part 1 (A) Lots: 17-390 & 17-391, D7 Part 
2 (B) Lots: 17-393 & 17-394, and D7 Part 3 Lot: 20335) diluted at a ratio of (49:49:2) 
met the U.S. EPA Product Performance Guidelines for Disinfectants for Use on Hard 
Surfaces outlined in OCSPP 810.2200 and the success criteria detailed in the approved 
protocol when tested against Feline calicivirus, Strain F-9, ATCC VR-782 supplemented to 
contain 5.0 ± 0.1% (v/v) Fetal Bovine Serum (FBS) at a contact time of 9 minutes & 50 
seconds ± 5 seconds.

Page 22 of 39
Microchem Laboratory • 1304 W. Industrial Blvd. • Round Rock, Texas 78681 • (512) 310-8378



Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

REFERENCES

• Annual Book of ASTM Standards, Standard Test Method to Assess Virucidal Activity
of Chemicals Intended for Disinfection of Inanimate, Nonporous Environmental 
Surfaces, Designation E1053. American Society for Testing Materials, 100 Barr 
Harbor Drive, West Conshohocken, PA 19428.  2011 Edition.

• Annual Book of ASTM Standards, Standard Practice for Use of Gel Filtration 
Columns for Cytotoxicity Reduction and Neutralization, Designation E1482. 
American Society for Testing Materials, 100 Barr Harbor Drive, West 
Conshohocken, PA 19428.  2012 Edition.

• U.S. EPA Product Performance Test Guidelines OCSPP 810.2200: Disinfectants for
Use on Hard Surfaces – Efficacy Data Recommendations.

• Initial Virucidal Effectivenes Test Using Feline Calicivirus as Surrogate for 
Norovirus. U.S. EPA Antimicrobials Division, 1200 Pennsylvania Avenue, NW 
Washington DC 20460.

Page 23 of 39
Microchem Laboratory • 1304 W. Industrial Blvd. • Round Rock, Texas 78681 • (512) 310-8378



Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

PROTOCOL
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PROTOCOL (cont.)
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PROTOCOL (cont.)
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PROTOCOL (cont.)
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PROTOCOL (cont.)
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PROTOCOL (cont.)
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PROTOCOL (cont.)
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PROTOCOL (cont.)

Page 32 of 39
Microchem Laboratory • 1304 W. Industrial Blvd. • Round Rock, Texas 78681 • (512) 310-8378



Study ID:  GLP1858 Client:  Decon 7 Protocol Number:  P2046

PROTOCOL (cont.)
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PROTOCOL (cont.)
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PROTOCOL (cont.)
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PROTOCOL (cont.)
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CERTIFICATE OF ANALYSIS
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CERTIFICATE OF ANALYSIS (cont.)
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