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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

- No claim of confidentiality is made for any information contained in this study on the basis of its falling

within the scape of FIFRA Section 10 (d) (1) (A), (B}, or (C).
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GOOD LABORATORY PRACTICE STATEMENT
The study referenced in this report was conducted in compliance with U.S. Environmental Protection
Agency Good Laboratory Practice {GLP) Regulations set forth in 40 CFR Part 160.

The studies not performad by or under the direction of ATS Labs are exempt from this Good
Labaratory Practice Statement and include: characterization and stability of the test substance(s).

Study Director: : C& Date: 3/6?" / 1}

ShaneLonway, B.S.
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QUALITY ASSURANCE UNIT SUMMARY
Study: Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surfaces

The objective of the Quality Assurance Unit is to monitor the conduct and reporting of non-clinical
laboratory studies. These studies have been performed under Good Laboratory Practice Regulations
(40 CFR Part 160) and in accordance to standard operating procedures and standard protocols. The
Quality Assurance Unit maintains copies of study protocols and standard operating procedures and
has inspected this study on the dates listed kelow. Studies are inspected at time intervals to assure

the integrity of the study.

Critical Phase Audit

February 2, 2011

February 2, 2011

February 2, 2011

Draft Report

February 15, 2011

February 16, 2011

February 18, 2011

Final Report

Marzh 3, 2011

March 3, 2011

March 4, 2011

The findings of these inspections have been reported to Management and the Study Director.

Quality Assurance Auditor:k Date: “’-’n! L\-l Lt
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STUDY REPORT

GENERAL STUDY INFORMATION

Study Title: Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental
Surfaces

Project Number: A10859

Protocol Number; GRP01102910,COR

Testing Facility: ATS Labs

1285 Corporate Center Drive, Sulte 110
Eagan, MN 55121

TEST SUBSTANCE IDENTITY

Test Substance Name: TMXPAE

Lot/'Batch(s): Lot # TMXPAE-101117-1 and Lot # TMXPAE-101117-2

Test Substance Characterization

Test substance characterization as to content, stability, solubility, storage, etc., (40 CFR, Part 160,

Subpart F [160.105]) is the responsibility of the Sponsor. The Sponsor Test Material
Characterization Reparts may be found in Attachments | and Il

STUDY DATES

Date Sample Received: Decempber 9, 2010
Study Initiation Date: January 25, 2611
Experimental Start Date: February 2, 2011
Experimental End Date: February 11, 2011
Study Completion Date: March 4, 2011

OBJECTIVE

The objective of this study was to evaluate the virucidal efflcacy of a test substance against Human
Coronavirus according to test criteria and methods approved by the U.S, Environmental Protection
Agency for registration of a product as a virucide.
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SUMMARY OF RESULTS

Test Substance: TMXPAE, Lot # TMXPAE-101117-1 and Lot # TMXPAE-101117-2
Dilution: Ready to use {RTU), trigger spray

Virus: Human Coronavirus, ATCC VR-740, Strain 229E

Expasure Time; 1 minute

Exposure Temperature:  Room temperature (20.0°C)
Organic Scil Load: 5% fetal bovine serum

Efficacy Result: Two lots of TMXPAE met the test criteria specified in the study protocol,
The results indicate complete inactivation of Human Coronavirus under
these test conditions as required by the U.8. EPA for claims of virucidal
activity.

TEST SYSTEM

1. Virus :

The 228E strain of Human Coronavirus used for this study was obtained from the American
Type Culture Collection, Manassas, VA (ATCC VR-740). The stock virus was prepared by
collecting the supernatant culture fluid from 75-100% infected culture cells. The cells were
disrupted and cell debris removed by centrifugation at approximately 2000 RPM for five
minutes at approximately 4°C. The supernatant was removed, aliquoted, and the high titer
stock virus was stored at =-70°C until the day of use. Cn the day of uge, an aliquot of stock
virus (ATS Labs Lot HCV-63) was removed, thawed and maintained at a refrigerated
temperature until used in the assay. The stock virus culture was adjusted to contain 5%
fetal bovine serum as the organic soil load. The stock virus tested demonstrated cytopathic
effects (CPE) typical of Human Coronavirus on VWI-38 (human lung) cells.

2. Indicator Cell Cultures
Cultures of WI-38 (human lung) cells ware criginally obtained from the American Type Culture
Coliection, Manassas, VA (ATCC CCL-75). The cells were propagated by ATS Labs
personnel. The cells were seeded into multiwell cell culture plates and mairtained at 36-38°C
in a humidified atmosphere of 5-7% CO;. On the day of testing, the cells were observed as
having proper cell integrity and confluency, and therefore, were acceptable for use in this study.

All cell culture documentation was retained for the cell cultures used in the assay with respect
to source, passage number, growth characteristics, seeding densities and the general condition
of the cells,

3. Test Medium
The test medium used in this study was Minimurn Essential Medium {MEM) supplemented with
2% (viv) heat-inactivated fetal bovine serum (FBS), 10 pg/mL gentamicin, 100 units/ml
penicillin, and 2.5 pg/mL amphotericin B.

1285 Corporaie Cenler Drive, Suite 110 « Eagan, MM 55121 « 877.287.8378 « Fon: 451.379.5549 » www.als-lobs.com



Project No. A10859
Protocol Number: GRFO1102810.COR Page © of 27

ATSHLABS

The following table lists the test and control groups, the dilutions assayed, and the number of cultures
used. See the report text for & more detailed explanation.

| PARAMETERS TESTED FOR VIRUCIDAL EFFICACY ASSAY
Dilutions Assayed Cultures per Total
Test or Control Group {16G+0) dilution Cultures
Cell Controi N/A, 2-4 2-4{group
Input Virug Control -1,-2,-3,4,-5,-8,-7 2 14
Dried Virus Control
(Group A} -1,2,-3,-4,-5,-6 4 24
Sample lot #1 + virus 5 ad
(GI‘OLIp B) —1| 2. 3!'4| 5| 6 4 24
Sample lot #2 + virus PRI E
(Group B) 1,-2,-3,-4-5-6 4 24
Cytotoxicity of lot#1 | . 5 o 4 &
(Group C) 1,-2,-3,4,-5,-6 4 24
Cytotoxicity of lot#2 | . 5 o 4 &
{Group C) 1,-2,-3,-4,-5,-6 4 24
Non-Virucidal level - lot #1
(Group D) -1,-2,-3,-4,-5,-6 4 24
Non-Virucidal leve! - lot #2
(Group D} -1,-2,-3,-4,-5,-6 4 24
TEST METHOD
1. Preparation of Test Substance
Two lots of TMXPAE (Lot # TMXPAE-101117-1 and Lot # TMXPAE-~101117-2), ready to use
trigger spray, were used as receivad from the Sponsor. The test substance was at room
temperature (20.0°C) prior to use. The test substance was applied according to the use
directions provided by the Sponsor. (See report section on the Treatment of Virus Fiims with
the Test Substance).
2. Preparation of Virus Films
Films of virus were prepared by spreading 0.2 mbL of virus inoculum uniformly over the
bottoms of three separate 100 x 15 mm sterile glass petri dishes. The virus films were air-
dried at 20.0°C in a relative humidity of 50% until visibly dry (20 minutes).
3. Preparation of Sephadex Gel Filtration Columns

To reduce the cytotoxic level of the virus-test substance mixture prior to assay of virus, and/or
to reduce the virucidal level of the test substance, virus was separated from the test substance
by filtration through Sephadex gel. The Sephadex LH-20 gel was prepared by equilibration
with phosphate buffered saline containing 1% albumin. On the day of testing, Sephadex
columns were prepared by centrifuging the prepared Sephadex gel in sterile syringes for three
minhutes to clear the void volume. The columns were then ready to be used in the assay.

1285 Cororale Cenler Drive, Sulte 110 » Eagan, MM 55121 » 877 2878378 » Fox: 651.372.5549 « www.ols{abs.com
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4, nput Virus Control {TABLE 1)
On the day of testing, the stack virus utilized in the assay was titered by 10-fold serial

dilution and assayed for infectivity to determine the starting titer of the virus. The results of
this control are far informational purposes ohly.

5. Treatment of Virus Filmg with the Test Substance (GROUFP B, TABLE 1)

For each lot of {est substance, one dried virus film was individually exposed for 1. minute at
room temperature (20.0°C) to the amount of spray released under use conditions, The
carriers were sprayed until thoroughly wet (3 sprays at a distance of 6 to 8 inches} and held
covered for the remainder of the exposure time. The virus flms were completely covered with
the test substance. Following the exposure time, the plates were individually scraped with &
cell scraper to resuspend the contents and the virus-test substance mixtures were
immediately passed through individual Sephadex columns utilizing the syringe plungers in
ardar to detoxify the mixtures. The filirates (107" dilution) were then titered by 10-feld serial
dilution and assayed for infectivity andfor cytotoxicity.

B. Treatment of Dried Virus Control Film (GROUP A, TABLE 1)
A virus film was prepared as previously described (paragraph 2). The virus control film was
exposed to 2.00 mL of test medium in lieu of the test substance and held covered for 1 minute
at room temperature (20,0°C). Following the exposure time, the virus control was scraped with
a cell scraper and the virus mixture was immediately passed through a Sephadex column in
the same manner as the test virus (paragraph 5). The filtrate (107 dilution} was then titered by
10-fold serial dilution and agsayed for infectivity.

7. Cytotoxicity Controls (GROUP C, TABLE 2)

Each lot of the test substance was sprayed as previously deacrlbed onto separate sterile
petri dishes and held covered for the 1 minute exposure time at room temperature (20.0°C).
Following exposure, the plates were individually scraped with a cell scraper, the contents were
transferred to a Sephadex colurnn and immedliately passed through the column utilizing the
syringe plunger. The fiitrate {107 dilution) was then titered by 10-fold serial dilution and
assayed for cytotoxicity. Cytotoxicity of the WI-38 (human lung} cell cultures was scored at the
same time as the virus-test substance and virus control cultures.

B. Assay of Non-Virucidal Level of Test Substance (Neutralization Control)
{GROUP D, TABLE 3)
Each dilution of the neutralized test substance (cytotoxicity control dilutions) was chailenged
with an aliquot of low titer stock virus to determine the dilution(s) of test substance at which
virucidal activity, if any, was retained. Dilutions that showed virucidal activity were not
considerad in determining reduction of the virus by the test substance.

Using the cytotoxicity control dilutions prepared above, an additional set of indicator cell
cultures was inoculated with a 0.1 mL aliquet of each dilution in quadruplicate. A 0.1 mL
aliquot of low titer stock virus was incculated into each cell culture well and the indicator cell
cultures were incubated along with the test and virus contro! plates.

1285 Comporate Center Dilve, Suita 110 + Eagan, MN 55121 « 877.267.8378 « Fow: 51,377.854% » www.qisdabs.corn
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9. infectivity Assays

The WI-38 cell line, which exhibits cytopathic effect (CPE) in the presence of Human
Coronavirus, was used as the indicator ¢ell line in the infectivity assays. Cells in multiwell
culture dishes were inoculated in quadruplicate with 0.1 mL of the dilutions prepared from
test and control groups. The input virus control was inoculated in duplicate. Uninfected
indicator cell cultures (cell controls) were inoculated with test medium alone. The cultures
were incubated at 31-35°C in a humidified atmosphere of 5-7% CO- in sterile disposable cell
culture labware. The culiures were scored periodically for nine days for the absence or
presence of CPE, cytotoxicity, and for viability. '

10. Statistical Methads: Not applicable

PROTOCOL CHANGES

Protocol Amendments: ‘
No protocol amendments were required for this study.

Protocel Deviations:
No protocol deviations occurred during this study.

CALCULATICON OF TITERS

Viral and cytotoxicity titers are expressed as -logq, of the 50 percent titration endpoint for infectivity
(TCIDs;) or cytotoxicity (TCDsgo), respectively, as calculated by the method of Spearman Karber.

Sum of % meortality at each dilution
100

- Log of st ditution inoculated — H( j - 0.5] X (logarithm of diluticm)

Calculation of Log Reduction

Dried Virus Control TCIDs — Test Substance TCIDs, = Log Reduction

TEST CRITERIA

A valid test requires 1) that at least 4 logy of infectivity be recovered from the dried virus control
fim: 2) that when cytotoxicity is evident, at least a 3-log reduction in titer is demonstrated heyond
the cytotoxic level; 3) that the cell controls be nagative for infectivity. Note: An efficacious product
must demonstrate complete inactivation of the virus at all dilutions.

1285 Corporate Center Drive, Suite 110 « Bogan, mMM 55121 « 877.287.8378 « Fox 631.379.554% » www.ots-labs.com
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RECORD RETENTION

Btudy Specific Documents

All of the original raw data developed excluswely for this study shall be archived at ATS Labs, 1285
Corporate Center Drive, Suite 110, Eagan, MN 55121. These ariginal data include, but are not
limited to, the following:

1. All handwritten raw data for control and test substances including, but not limited to, notebooks,
data forms and calculations,

Any protocol amendments/deviation notifications.

All measured data used in fermulating the final report.

Memoranda, specifications, and other study specific correspondence relating to interpretation and
evaluation of data, other than those daecuments contained in the final study report.

Original signed pretocol.

Certified copy of the final study report.

Study-specific SOF deviations made during the study.

Hoeo b~

Test Substance Retention
The test substance will be discarded following study completion per Sponsor approved protocel. It is
the responsibility of the Sponsor to retain a sample of the test substance.
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Product Performance, 91-2(f), November, 1882,

4. U.8., Environmental Protection Agency, Registration Division, Office of Pesticide Programs,
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culture and Herpes simplex virus. J. AOAC 53:1220-1236.
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STUDY RESULTS

Results of tests with two lots of TMXPAE (Lot # TMXPAE-101117-1 and Lot # TMXPAE-101117-2),
ready to use trigger spray, exposed to Human Coronavirus in the presence of a 5% fetal bovine
serum organic soil load at room temperature (20.0°C) for 1 minute are shown in Tables 1-3. All cel
controls were negative for test virus infectivity. The titer of the input virus control was 5.5 logy. The
titer of the dried virus control was 4.75 logqe. Following exposure, test virus infectivity was not detected
in the virus-test substance mixture for either lot at any dilution tested (<1.5 logig). Test substance
cytotoxicity was obgerved in both lois at 1.5 logqe. The neutralization control (non-virucidal level of the
test substance) indicates that the test substance was neutralized at £1.5 logy, for both lots. Taking the
cytotoxicity and neutralization control results into consideration, the reduction in viral fiter was

=3.25 logyg for both lots.

STUDY CONCLUSION

Under the conditions of this investigation and in the presence of a 5% fetal hovine serum
organic soil load, TWXPAE (L.ot # TMXPAE-101117-1 and Lot # TMXPAE-101117-2), ready to use
trigger spray, demonstrated complete inactivation of Human Coronavirus following a t
minute exposure time at room temperature (20.0°C) as required by the U.8., EPA for virucidal

label claims.

In the opinion of the Study Director, there were no circumstances that may have adversely affected the
quality or integrity of the data,

The use of the ATS Labs name, logo or any other representation of ATS Labs without the
written approval of ATS Labs is prohibited. In addition, ATS Labs may not be referred to in
any form of promotional materials, press releases, advertising or similar materials
{whether by print, broadcast, communication or electronic means} without the express
written permission of ATS Labs,

1285 Corporate Centar Drive, Suite 1 » Eagan, MM 55121 » 877.287.8378 » Fox 451.379.554% « www, afs-labs,.com
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TABLE 1: Virus Controis and Test Results

Effects of TMXPAE (Lot # TMXPAE-101117-1 and Lot # TMXPAE-101117-2} Following a
1 Minute Exposure to Human Coronavirus Dried on an Inanimate Surface

Dilution “Input Virus Control D‘fffn:’;g:"s Humai?_ﬁﬂwawrus Humall?_(;mawms
| (GRoUP Ay | TMXPAEA01117-1 | TMXPAE-C1117-2
_ (GROUP B) . (GROUP B)
Cell Control Q0 0000 G000 5000
10" ++ + ot o+ TTTT TTTT
10° ++ + 44+ 00Qo 0000
107 T e 0000 6000
107 ++ o+t 0oo0o 0000
10° e+ 0000 0000 G000
10° 00 +000 0000 0000
107 00 NT NT NT
TCIDse0.1 mL 10848 1075 <10" 10"

{+) = Positive for the presence of test virus
(0) = No test virus recovered and/or no cytotoxicity present

(T) = Cytotoxicity present
{NT) = Not fested

1285 Corporate Center Drive, Sulte 110 « Eagan, MN 55121 e 877.287.8378 « Fax: 451.379.554% « www.oils-labs.com
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TABLE 2: Cytotoxicity Control Results

Cytotoxicity of TMXPAE on WI-38 (Human Lung} Cell Cultures

Cytotoxicity Control Cytotoxicity Control

Dilution Lot # TMXPAE-101117-1 .ot # TMXPAE-101117-2
(GROUPC) (GRQUP C)
Call Control 0000 D000
10" TTTT TTTT
107 0000 0000
107 0000 Q000
10 0000 0000
10°® 0000 0000
10 0000 co00
TCDs/0.1 mL 10'® 10'8

{Q) = No test virus recovered and/or no cytotoxicity present

(T) = Cytotoxicity present

1285 Carporate Center Drive, Suite 170 « Eagan, MN 55121 » §77.287.8378 « Fax: 651.379.5549 « www.als-labs.com




Project No. A10859 AT S LABS

Protocot Number: GRP01102810.C0OR Page 16 of 27

TABLE 3: Neutralization Control Results

Non-Virucidal Level of the Test Substance (Neutralization Control)

. Test Virus + Cytotoxicity Control Test Virug + Cytotoxicity Control
Dilution Lot # TMXPAE-101117-1 Lot # TMXPAE-101117-2
{(GROUR D) : - {GROUF D)
Cell Control 0000 0000
10" TTTT TTTT
102 F A+ + + o+ o+
107 + o+t + 4+
10+ + A § 4
10° okt o+ +
10°® - ok + 4+

(+) = Positive for the presencs of test virug after low titer stock virus added (neutralization control)
{0} = No test virus recovered and/or no cytotoxicity present
(Ty = Cytotoxigity present

Results of the nom-virucidal level conirol indicate that the test substance was neutralized at a
TCIDs/0.1 ml-of $1.5 log;e for both lots.

1285 Corporate Center Dyive, Suite 110 « Eogan, MN 55121 « 877.287.8378 » Fox: 451.379.5547 « www.ats-kabs.com
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Attachment : Sponsor Test Material Characterization - TMXPAE, Lot # TMXPAE-1011171

- W o Puge 15 of 15
¥ eurofins - Stady Nusoer 31310
FSl.
APPENDIX B: CERTIFICATE OF ANALYSIS
Product Safety Luabs
Product: TMXPAK
Lot No.; TMXPAE-101117-}
PSI. Reference No.: 101201-14D
Date of Analysis: Dee, 9, 2010
Result:
Thymo! 0.209%
‘This praduet was analyzed in complianos with Goad Laboratory Practlee standards Datn eva raportad in
BFEL GL¥ Study M. 31310,
spwont: (00 e (D) Dee. (3. 3018
Cetherine Wo, P, Eata
Anplytienl Bervices
Produet Jafaty Labs
QA RG!E&KE:/M\ 5 ' k‘%gz-h?% ‘:—:?t?, a‘w’i b
Rhonds Krick, B.5, i Date
Cuality Arsyrance
Troduct Sufety Labe
it e
Bgﬂun. W duatg ‘. orockee | sBTAYALA LGN

EXACT GOPY P
INITIALS JLJDATE_%H’ I
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Attachment [I; Sponsor Test Material Characterization - TVIXPAE, Lot #_TMXPAE-10111?-2

w* Pw ; : Page 15 of 15
& eurofins * Study Number 31311
- PSL ‘
APPENDIX B; CERTIFICATE CF ANALYSIS
_ Product Safety Lahs
| CERTIFICATE OF ANALYSIS
i Produet: TMXPAE
Lot No.; TMXPAE-101117-2
PSL Reference No,; 101201-15D
: Date of Analysis: Dzc, 9, 2010
Resuli:
; Thymol 0.205%
This product wo anakyzed In aonrpliznee with Qood Laborstory Praciics standards. Date are raperted in
BESL, GLP Study Mo, 31311
% .
Approval: { ,iizﬁu,-).w.}- !':-o\. -) e, 3. 30/0
Cotherine Wo, FhD, Dite
Analytical Sepvices
Priwuc| Safcly Laby
QA Relenso c:-; \H— :Ei . is) aa#ﬂ
onda Kmk, B3, Datu
Quality Assurance
Praduct 8afety Labs
Product Safaty Labs T EAR-6100
3R ESNT%'E‘G?E 1) ;Fsgm-%ﬁ-ﬁm
- ww.pmuumnuﬁwlm.uum
FKA(‘T CEDPV
NITALS ], DATF"}\ [) Ii
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Virucldal Efficacy of a Disinfectant for Uge on Inanimate Environmental Surfaces

TEST FACILITY: ATS Labs
1286 Cerporate Centar Driva, Sulte 110

Eagan, MN 55121

PURPOSE
The purpose of this study is o evaluata the viruckial efflcaoy of & test substance against Human Coronavirus

according to test riteria and methods approved by the LLS. Environmantal Proteaticn Agency for registration ol a
praduct as a virucids,

EST SUBE TERIZATIO
Test substance characterization as to content, siability, solubility, storaga, ete., (40 CFR, Parl 160, Subpart F
[160.108]) ts the responsibliity of the Spongor, The test substance shall be chasacterized bafore the experimental
start date of this study. Pertinent information, which may affect the outcome of this siudy, shall be communicated

. Inwiiiing to tha Study Director upon sample submisslon to ATS Labs.

SCHEBDULING AND DISCLAIMER OF WARRANTY
Expatimantal slart dates are genarally schaduled on a firstoomefirst-sarve basls once ATS Labs recelves the

Bponsar approvedicompleted pratocol, slgned tee schedule and corresponding test subsianca(s). Based on alf
taquirad matarals baing received at this time, tha proposed expermental start dabe Is Novernber 11, 2010, Verbal
resulls may ba givan upon complstion of the study with a written report to Tollow an the progoesed complation date of
Docmeber 22, 2010. To expedite schedullng, please be sure all raquired paperwork. and test substance
documaniation Is somplete/accurate upon amival 21l ATS Laba,

It & test must be repeated, or a portion of it, because of fallura by ATS Labs to adhare to spaciiled procedures, It
will be repeated free of charge. If a test must be repaatad, or a portlon of It, dus 10 failure of interna! controls, it
will bo repeated free of charge, “Methods Development” fess shalk be assessed, however, If the test substance
andfor test system require modilications due to complexity and diffleutty of testing.

i the Sponsar requasts a rapeat test, they wiil be charged for an addiional test.

Malther the name of ATS Labs nor any of #ie employaes ars 13 be used In advertising or ofher promation without
writtan cansent from ATS Labs.

The Sponsor Is rasponslbla for any rejeotion of tha final report by the United Siates FDA or EPA of its submission
concetning repott format, pagination, ete. To prevent rejection, Spanaor should carsfully review the ATS Laks
final report and notify ATS Labs of any percelvad deficienclas in thase areas befere submission of the report to
tha regulatory agency. ATS Labs will make reasenahle changes deemed necassary by the Sponsar, withaut

altering tha tachnical data.

JUSTIFICATION FOR SELECTION OF THE TEST SYSTEM

The U.B. Environmental Protection Agency (EFA) requires that a specifla virucldal claim for o disinfectant
fritendad for usa on hard surfaces be supported by approprate sclentiflc data damenstrating the effivacy of the
test substancs agalnst the claimed virus, The agency will accapt adequate data genarated by any approprate
tachnique in support of a virvcidal efficacy claim. Thig is accomplished by treating the farget virus with the
disinfectant (fest subatance) undar conditions, which simulate aa closaly as possitile, in the laboratory, the actual
condifions under which the disinfectant ia designed to be used. For disinfactant products Intendad for use on
hard surfaces (dry, nanimate environmental surfaces), a cawier method I8 usad In the generallon of the
supporling virologleal data.  The WI-38 cell llne, which supports the growth of the Human Corcnavirus, will be
used in thig study. The exparimental design In this protocol meete these requirements.
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TEST PHINCIPLE

A fllm of virus, dried on a glass surfacs, Is exposad to the test substance for a specilied expasurs tme, Following
exposure, tha virucldal and cytoloxic activities are removed from the virue-test substange mixiure, and the mixturs
is asgayed for viral infectivity by an accapied assay methad. Approprlate virus, test substance cytoloxiclty, and
nautralization conirols are run concurrantly.

STUDY DESIGN

Tha appropriate number of dried virus films will ba preparad In parafiel and used as fallows:
One film for each batch of test substance assayed per exposure lime requested.
‘One film for virue controt tiration (Her of virus after drying] per exposure time requested.

Foliowing the epacliied axposure time, resuspendad virug-1est substance midures will be detoxifled ard made
non-vinuoldad by immediately adding the contants to 8 Sephadex gol. filtrafion calumn followed by 10-fold seral
dilufions In test medium, Each dilution Is inoculatad Into indicator ¢ell culturas. The resuspended virus contraf
film and each batch of teat substance alone will be treatad In axactly the sama manner. For analysia of infoctivity,
culturas will bs hald for tha appropriate Incubation patad at the end of which Hime culturas will be scored for the
pressnge of the test virus. Cullures will be menitored at that time for call viability, Uninfacted Indleator cell
cultures will be carrdad In parallel and similady monitored.  For analysie of cytotoxicily, the viability of cultures
Inoculated with dliutions of each test and control will be determined. In addilion o the above fitrations fur
infeclivity and cytotoxiolty, the residual virucldal activity of the test substance after peutralization will ba
determined by adding a fow titer of stack virus to each dilution of the test substance {cytotoxicity conlrol dilutions).
The resulting mixtures of diutions are assayed for infeciivity in erder to determina the dliuton{s} of test

substance af which virucidal astivity, if any, i= ratainad.

ViRus .
Tha 228k strain of Human Coronavirus to be used for this study was obtained from the Amerioan Type Gulture

Collsetion, Manassas, VA {ATCC VR-740). Stock virus s prepared by collecting the supematant culture fluid
from 75-100% infocted culture celis. The cells are distupted and cslf debris removed by centrifugation. Tha
supernatant is removed, aliguoted, and the high titer stock virus may be stored &t < -70°C unkil the day of use. On
the day of use an allquot ls romoved, thawed and malntained at a refrigeratad tamperature untll used In the
agsay, Note: I the Sponsor requests an organic soll lcad challenge, fatal bovine sarum (FBS) or the requasted
organic soll will bs Jneorporalad Into the stock virus allquot. The stock virus allquot wilt be adjustad to yleld the

percant organic sgil load requested.

DICATOR CELL CULTUR
Cuttures of WI88 {human lung) cells were origlnally obtatned from the Ameartean Type Culture Collection, Manassas,

VA (ATCC CCL-75). The cells are propagated by ATS Labs personnel. The cells are seeded Into multiwell cell
culture plates and malntainad at 36-38°C in a humldified atmosphere of B-7% CDs. The conflusncy of the cells will be
approprieta for the test virus. WI-38 cells obfained from an alternate, reputable source may be used. The soums of

the cells will be specifisd in the final raport.

All call cultura dooumaniation Is retalnad for the cell cultures used in this sasay with respect to sourge, passage
aumber, growth characteristics, seading densitles and the ganaral condition of the cells.

TEST MEDIUM
The test madium used for this assay Is Minimum Essential Medium (MEM) supplemantad with 1-10% 0wV} heat

Inactivated lstal bovine serum. The medlum may alsa be supplemented with one or mare of the fallowing: 10 pgfml.
gentamich, 100 unitsiml penlcitin and 2.5 pgimL amphotaricin B. The composition of the test medium may be
altgrad based on the virus andfor cells. Tha composiiicn of the madium will be spacified in the final raport.

PHEPAR OF TEST SUBSTA
The dilution of 198t stibstance(s) will be used as recormmendsd by the Sponsor. The product will be pre-

* aquilibrated to the desived test temperature if applicable, Two batches of tost substance must be assayed for
raglatration of a fest substanca ag a virugide with the EPA.
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EPARATION OF ¥IR
Films of virus will be pragared by spraading 0.2 mL of vitus inoculum unifarmly over the bottsm of the appropriate
numbar of 100 X 15 mm sterils glass petri dishes. The virug will be alrriod at 10°C-30°C until vislbly dry {= 20
minutes). The drylng conditions (temparature and humidity} will be appropriate fat the test virus for the purpose
of obtalning maximum survival following drying. The actual drytng condlitiotia Will be clearly documentad,

JEST METHOD

Preparation of Saphadex Gel Flitratlon Columns

To redusce the cytotoxe level of the vinus-lest substanos mixture prior to assay of vitug, andfor to raduce the viruoldal
level of the test substance, virus Is separated from the test substanoe by filtration through Sephadex gel. The
Sephadex gel is prepared by equllibration with phosphate bufiered safine confalning 1% albumin, The type of
Sephadex used wil be spacified In the final report. On the day of testing, Sophadex calumns are prapared by
centrifuging the preparad Saphadex gal In starila syringes for thrae minutes to clear the vold volume. Tha celumns are

now teady o be usad in the easay.

Input Vitus Conirol
On the day of testing, the stock virug ulilized In the agsay will be fitered by 10-fold seral dilution and assayed for

infeciivity to datorming the starting tiler of the virus. The rasults of this control are for infarmational purposas only,

Treatment of Virus Films whh the Taot Substance
A drfed virus fiim |s exposad fo 2.0 mL of tha use dilution of the test substance (lkquid praducts), or to the amount of

spray released under use condillons (spray products) and held covered for the apecified exposure time(s) and
temperature. The actual femperatura will be recorded. Following the exgosure fime, the plate is scrapsd with a celi
scraper 1o regugpand the contents of the plate and the virus-lest substance mixiure is Immadiately pasaad through a
Sephadex column utlizing the svrings plungar In order to dstoxify the mixture. The flitrats (10 dilution) is then titered
by sarlal dilution.and assayed for Infactivity and/or cytotoxicity. To furthar aid In the ramoving of the cytoloxic effacts of
' the test substance to the Wdizator cell culiures, individual dilutlons may ba passed through a second individual

Sephadex aolumn.

Treatmeont of Drled Virus Control Flim o
A virus film Is preparad as desoribed above for each exposure time azsayed. The virus control filra is run I parafiel o

the 1ast virus but 2.0 mL of teat medium le addad in lieu of the test substance. Tha vitus control is held covered for the
same axpesure lime and al the same exposurs temperaturs gy the tegt subslance, Following the exposurs ima, the
virus filin is scrapad as previously described and the mixture s Immadiataly passed through a Sephadex column
ullllzing the syrings plunger. The fitrate (107 diition) 18 then titered by serial dilution and assayed for Infectivify.
addifionaf Sephadsx columns were used o further reduce the oviotoxic effects In the test substance assay, the sema
dilutions of the virus contral will be passed through individual Sephadex columns. '

Cytotoxicity Conirole
A 2.0 mL aliuot of test substance (liquid products) or the amount of the test substanca recoverad when sprayed

- onto & sterlle pstri dish {(spray products), Is filtared through & Sephadex column Ulllizing the syringe plungsr and the:
filivata fs diluted serally In mesdium and Inoculated info cell culturss for assay of cytotoxiclty concurrently with the
virus confrol and test substance-freated virus semples, For spray products, the cytotoxlclty control will be held
goverad for the longest requested expasure time at the raquested exposure temperatura. If additional Saphacex
columns were used o further raduce the cytoloxle effacts In the test substance assay, the same ditions of the
cytoioxicity eontral will he pagssad through individust Sephadex columns,
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Assay of Non-Virucldal Lavel of Test Substanee (Neutralizailon Controf)

iZeich dilution of the nawiralized test substance {cylotoxicity contral dilutions) will be challsnged with an aliquat of fow
titar stock virus to determine the dilution(s) of test subatance at which vitugide! activity, If any, |a retalned. Dilutions thet
show viruoldal aciivity will not be congldarad In detemining reduction of the virus by the test substance.

Uslng the cytoloxcity ecntrol dilutions prepared above, an additional set of indicator cell oultures wili be
inoculated with a 0.1 mL allquot of each dilution In quadruplicats. A 0.1 mi. aliquct of low titer steok virua will be
inooulated Into eash coll culture weil znd tha indicatar cell aultures will be insubated alang with the test and virus

contiol plates,

infeotivily Azsayn ‘
The W1-38 cell line, which sxhihits oylopathio effset (CPE) in the prasence of Human Caronavirus, will be used as

the Indloator cell fine in the Infectivity assays. Cells in multiwel culture dishes will he inooutated in quacnuplicats
with 0.1 mL of the diulions prepared from test and conlro! groups. The Input virus control will be inoculated In
duplizate, Uninfected indicator csll cultures (cell controls) will be Inoculated with fast medium alane. Cultures are
incubated st 31-35°C in a humidified gtmosphere of 5-7% CQO; In slerle disposable cell culturs labware. The
culturas will be scored perlodically for approximately ten days for the absence or presence of CPE, oytotoxisity

and for vizbility.

CALCULATION OF TITERS

Virat and cytotoxioity titers will be expressad a% -fogys of the 50 parcent tilration andpoint for lnfecilvtiy {TCIDsg) or
aytotoxicity (TCDsp), respectively, as calcutated by the method of Spearman Karber.

- Logof Jstdilution inoculated — [((S“m of % '“‘“'t“l‘g ““‘”hd‘j“t‘““)—o.s]x(iugmmm of di[utlon)]

Calgulation of Log Reduction
Riiad Vinus Control TCIDg, — Test Substance TGN = Log Reduction

PROCECURE FOR IDENTIFICATION QF THE TEST SYSTEM

The specialized virucidal testing seotion of ATS Labsa maintalns Standard Operating Propadutes (S0Ps) relative
to virucldal efficacy testing sfudies. Virugidal sfflcacy testing ks performed In stict adhsrance to these SOPs
which have been constructed to cover all aspacts of tha wotl¢ Including, but not limtted to, reoeipt, log-ln, and
tracking of biclogical reagents ingluding virus end sell stocks for purposes of identification, receipt and use of
chemical reagents Including cell culture madium components, ete. These procedures are designad to document
each step of virucidal sfflcacy tasting studies. Appropriete references to medium batch number, efs. are
cdocumentad in the raw data collected during the course of each study,

Addiftonally, each virucidal aefficacy test ¢ assignad a unlqus Project Number when the Study Director Inlliates the
protacol for the studly, This number is used for identlilcation of the test cultura plates, ete. during the course of the
tost, Test cullure plates are also labaled with referance to the test virus, expardmental starl date, and tast product.

These measures are designad 1o document the idantily of the test system,

METHOD FOR CONTROL OF BIAS: N/A

E FA :
A valid test requires 1) that at laast 4 logyp of infactivily be recovarad fram the driad virus control fllm; 2) that when

oytotoxicity is evident, at faast a 3-og reduction in titer Is demenstrated bayond the cytotoxic lavel; 3) hat the cell
controls be negalive for infectivity, 1f any of the pravious requitemants are not met, the test may be repeated
undar the cirrent protocol numbar. Notet An effleasious product must dermonsirate complete inactivation of the

virug at all dilutions.
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EINAL REPORT,

The report will includs, bul not be limited to, identlflcation of the sampls and date received, dates on which the
test was Initlated and completed, Idantification of the wvirus stralh used and sompositfon of the inocuium,
descripllon of cells, medlum and reagents, description of the methods employed, tabulated raguits, celeulated
titers for Infectivity and cytotoxicity, and & conclusion as it relstes to the purpose of the test.

PROTQCOL CHAMGES

If it bacomes necassary o make changes in the approved protecol, the revislon and reasons for changs wil be
documentad, raported to the Spensor and will bacome a part of the permanent flle for that study. Simitarly, the
Spansor will be netifled as soon as posslbla whenaver an avent ocours that may hewe an effect on the valldity of the

stlchy.

PRODUCT DISPOSITION
Toest substance retentlon shall ba the responsibility of the Sponeor. Unused test materal will be glsparded

following study completion unless otherwlse requssted,

RECORD RETENTION
Study Specific Documents

All of tha originel raw data, developad exclusively for this study shall ba erchived at ATS Labs. Thess original
data Inelude, but are not limbed to, the following:

1. Al hancwritten raw data for control and test substances ingluding, but not Bmited to, nofebiooks, data
forms and calculations,

Any protocel amendments/daviation notifications.

All measurad data used in formulating the final raport, :

Memoranda, spacifications, and other study spegific correspondence ralating to Interpratation and
svaluation of data, othar than those deeuments containad In 1hw final etudy report.

OQriginal signed protocol,

Carilfied copy of the finaf study report.

Sluddy-apacific SOP daviations made during the sludy.

Noo swp

Facllity Speclific Documents

The follawing records shall also be archived at ATS Labs. These documents Includs, but are not limited to, the
following:

B0Ps which partain fo the study conducted. |

Non study-specific SOP deviations made during the courss of this study, wilch may affect the rasuits
abtamed during this study. ) .
Methods which were usad or relerenced In the study conducted,

QA raparts for 2ach QA Inspeotion wilh comments,

Faclity Records: Toemperaturs Logs (amblent, Incubator, ete.), Instrument Logs, Callbrafion and

Malntenancs Records,
6. Gurrert currlculum vitae, kalning records, and job descriptions for all petsonnel Involved In the atudy,

o R

PROPOSED STATISTICAL METHODS: N/A

« Propriotary tnformation —
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STUDY INFORMATION
(Al sections must be completed prior to submitiing protecol)

Sponsor (Date/inlttaly 20~ )~ % / UDD .

Test Suhbslansce (Name and Batch Number - exactly as it should appear on fina! report):

TMXPAE Lot #FMMPABH T4 7ot kol S TMNPAE G744 472TM R PAE O D ] el
TMXPAE-1011F-2  UDD Zoll-o6]-|3

Explration Date: NA,
Product Deacription
0 Quatsrmary ammonie, 0 Peracetic acld
U ladophar O Peroxida
13 Sodium hypoahlarite Other, Thymo!

' oL’/
Teat Substance Active Conceniratton {upon subrdssion fo ATS Labg);__ + ) o

Storage Condlilons
B Room Temperature
Q 28C
O COthsr

Hozards
Q0  None known: Use Standard Frecautions
M Material Safety Data Sheet, Attached for each product

8 As Follews:

Produet Preparation
H No dilution ragulred, Use as racelvad (RTU)

O “Dilution(s) fo be tasted:
: dafined as +

(example: 1 oz/gallon) {amount of test substance)  (amount of dilvent}
{1 Delonized Water (Fliter or Autoctave Sterilized)
O Tap Water (Filter or Autoclave Sterlized)
Q ADAC Synthelie Hard Water: PPM

G Other
*Nate: An equivalent difution may be mado unlass athorwise requosted by the Sponsot.

Test Viyus: Humgn Coronavirug

Exposure Time; 1 mintde

Exposure Temparature: & Room temperature {18-22¢C) ‘
0 Cther; °C {please speclfy range}

Directions for applicallon of asrosclfgpray products: Sprav untfl thoroughly wet
Q Check hers If spray Instructiohs are not applicable,

Organlc Sofl Load
Q 1% fetal bovine serum {minlmum laval that can be tested)
1 6% fotal bovine serum
O Other

= Propristary infarnation =
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TE BSTANCE SHIPMENT STAT

B Has been used In one or morg pravious studlos at ATS Labs.
O Has been shipped to ATS Labs (but has not baen usad In a pravious study).
Dale shipped to ATS Labs; Sant vla ovemightdelivary? 0 Yes QO No

A Wil ba shipped to ATS Labs,
Date of expectad taceipt at ATS Labs:

O  Sender (if athar than Sponsor);

COMPLIANCE

This atudy will b conducted in compliancs with the EPA Good Laboratory Practices Regulations of 40 GFR Par
160 (Federal Raglster Notice [August 17, 1888]) and in actordance 1o standard operating prossdures.

K Yes
O No (Non-GLP Study)

EROTOCOL MODIFICATIONS

B Approvad without modifization
& Approved with modification - Supplemental information Form Aftacherd - ('Yes B No

J.deafi repert verblage gs on others
2,ATS-labs supplisd spray bottles wij be used
IGNATURES

ATS Lebe:

NAME: / hdzﬂfﬂ &ﬁ%ﬂ/l/\

tudy Divcior

SIGNATURE: %Wﬂ}j DATE: f/ ’3”51 /M

Study Diteciér
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