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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(dX1XA), (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).
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GOOD LABORATORY PRACTICE STATEMENT

The study referenced in this report was conducted in compl¡ance with U.S. Environmental
Protection Agency Good Laboratory Practice (GLP) Regulations set forth in 40 CFR PaÉ
160.

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

Subm Date:

Sponsor: Date:

Study Director:
'l

nen , B.S
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QUALITY ASSURANCE UNIT SUMMARY

Study: Virucidal Efficacy of a Disinfectant for Use on lnanimate 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 Parl 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 below. Studies are inspected at time intervals to assure the integrity of the study.

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

Quality Assurance Aud

Phase lnspected Date of Phase
lnspection

Date Reported to
Study Director

Date Reported to
Management

Critical Phase Audit May 20,2014 May 20,2Q14 May 20,2014
Final Report June 3,2014 June 4,2014 June 5, 2014

Amended Report June 13,2014 June 13,2014 June 17 ,2014
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STUDY REPORT
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Testing Facility: ATS Labs
1285 Corporate Center Drive, Suite 110
Eagan, MN 55121

TEST SUBSTANCE IDENTITY

Test Substance Name: VIROCID

Lot: 17813026'10

Test Su bstance Cha racterization
ïest substance characterization as to content, stability, solubility, storage, etc., (40 CFR,
Part 160, Subpart F [160.105]) is the responsibility of the Sponsor.

GENERAL STUDY INFORMATION

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

p.16701

clD01050714.PEDV

October 11,2013

May 15,2014

May 20, 2014 (Start time: 1 1:03 a.m.)

May 27,2014 (End time: 7:28 a.m.)

June 5, 2014

June 17,2014

Lot:

Project Number:

Protocol Number:

Sponsor:

STUDY DATES

Date Sample Received:

Study lnitiation Date:

Experimental Start Date:

Experimental End Date:

Study Completion Date:

Amended Final Report Date

OBJECTIVE

The objective of this study was to evaluate the virucidal efficacy of a test substance for
registration of a product as a virucide. The test procedure was to simulate the way in
which the product is intended to be used. This method is in compliance with the
requirements of and may be submitted to the U.S. Environmental Protection Agency
(EPA).
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SUMMARY F RESULTS

Test Substance:

Dilutions

Virus:

Exposure Time:

Exposure Temperature:

Organic Soil Load:

Efficacy Result:

TEST SYSTEM

1. Virus

VIROCID, Lot: 1781 30261 0

1'.400 (0.25%) defined as 1 mL test substance + 399 mL of
400 ppm AOAC Synthetic Hard Water

1:256 (0.5%) defined as 1 mL test substance +255 mL of
400 ppm AOAC Synthetic Hard Water

Porcine Epidemic Diarrhea Virus, Strain Colorado 2013lsolate

10 minutes

2Ot1"C (20.0'C)

5o/ofelal bovine serum

One lot of VIROCID (Lot: 1781302610) met the performance
requirements specified in the study protocol for both dilutions
tested. The results indicate complete inactivation of Porcine
Epidemic Diarrhea Virus under these test conditions as required
by the U.S. EPA.

The Colorado 2013 lsolate strain of Porcine Epidemic Diarrhea Virus used for this
study was obtained from the NationalVeterinary Services Labs (NVSL). 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. On the day of use, an aliquot of stock virus
(ATS Labs Lot PED-42) 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 Porcine Epidemic Diarrhea Virus
on Vero 76 cells.
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2 lndicator Cell Cultures
Cultures of Vero 76 cells were originally obtained from the American Type Culture
Collection, Manassas, VA (ATCC CRL-1587). The cells were propagated by ATS
Labs personnel. The cells were seeded into multiwell cell culture plates and
maintained at 36-38'C in a humidified atmosphere of 5-7o/o CO2. 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.

Test Medium
Test medium used in this study was Minimum Essential Medium (MEM)
supplemented with 10 ¡rg/ml gentamicin, 100 units/ml penicillin, 2.5 pglmL
amphotericin B, 1Oo/o (vlv) tryptose phosphate broth and 5 pg/mL TPCK-trypsin.

4. Neutralizer
The neutralizer used in this study was Minimum Essential Medium (MEM)
supplemented with 5% glycine.

TEST METHOD

Preparation of Test Substance
One lot of VIROCID (Lot: 1781302610) was tested al a 1.4Q0 (0.25o/o) dilution,
defined as 1 mL test substance + 399 mL of 400 ppm AOAC Synthetic Hard Water
(1.00 mL product + 399.0 mL water), and a 1:256 (0.5%) dilution, defined as 1 mL
test substance + 255 mL of 400 ppm AOAC Synthetic Hard Water (1.00 mL product
+ 255.0 mL water) as requested by the Sponsor. The test substance was in
solution as determined by visual obseruation and used on the day of preparation.
The prepared test substance was equilibrated to the exposure temperature prior to
use.

The 400 ppm AOAC Synthetic Hard Water was prepared using 3.6 mL of Solution I

and 4.0 mL of Solution ll. The total volume of hard water was brought to
approximately 1 liter using sterile deionized water. The 400 ppm hard water was
prepared, titrated (at 399 ppm) and used on the day of testing.

Preparation of Virus Films
Films of virus were prepared by spreading 200 ¡iL of virus inoculum uniformly
over the bottoms of three separate 100 x 15 mm sterile glass petri dishes
(without touching the sides of the petri dish). The virus films were air-dried at
20.0"C in a relative humidity of 50% until visibly dry (20 minutes).

3

1

2
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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 fiftration through Sephadex LH-20 gel. On the day of
testing, Sephadex columns were prepared by centrifuging the prepared Sephadex
gel in sterile syringes for three minutes to clear the void volume. The columns were
then ready to be used in the assay.

4. lnput Virus Control (TABLE 1)
On the day of testing, the stock virus utilized in the assaywas titered by 1O-fold
serial dilution and assayed for infectivity to determine the starting titer of the
virus. The results of this control are for informational purposes only.

Treatment of Virus Films with the Test Substance (TABLE 1)
For each dilution of test substance, one dried virus film was individually exposed
for 10 minutes at 2O¡1'C (20.0"C) to the amount of spray released under use
conditions. The carriers were sprayed until thoroughly wet, approximately 15 cm
from the surface of the carrier, and held covered for the exposure time. The virus
films were completely covered with the test substance. Just prior to the end of the
exposure time, the plates were individually scraped with a cell scraper to
resuspend the contents of the plates and at the end of the exposure time the
virus test substance mixtures were immediately added to 18 mL of neutralizer
(MEM with 5% glycine) and serial 1O-fold dilutionswere pedormed. To aid in the
removal of the cytotoxic effects to the cell cultures a 5.0 mL aliquot of the
10-2 dilution was passed through individual Sephadex columns utilizing the syringe
plungers following titration. Each dilution was assayed for infectivity and/or
cytotoxicity. Note: The addition of the contents of the plate to the neutralizer is
considered the 10-2 dilution of the virus.

Treatment of Dried Virus Control Film (TABLE 1)
One 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 10 minutes at 20t1"C (20.0"C). Just prior to the end of the
exposure time, the plate was scraped with a cell scraper to resuspend the
contents of the plate and at the end of the exposure time the virus test substance
mixture was immediately added to 18 mL of neutralizer (test medium) and serial
1O-fold dilutions were performed. To mimic the test, a 5.0 mL aliquot of the
102 dilution was passed through a Sephadex column utilizing the syringe plunger
following titration. Each dilution was assayed for ínfectivity. Note: The addition of
the contents of the plate to the neutralizer is considered the 10-2 dilution of the
vtrus.

5

6
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7 Cvtotoxicitv Controls (TABLE 2)
Each dilution of the test substance was sprayed as previously described onto
separate sterile petri dishes and held covered for the 10 minute exposure time at
20x1"C (20.0"C). Just prior to the end of the exposure time, the plates were
individually scraped with a cell scraper to resuspend the contents of the plates
and at the end of the exposure time the virus test substance mixtures were
immediately added to 18 mL of neutralizer (MEM with 5% glycine) and serial 10-
fold dilutions were performed. To aid in the removal of the cytotoxic effects to the
cell cultures a 5.0 mL aliquot of the 1O-2 dilution was passed through individual
Sephadex columns utilizing the syringe plungers following titration. Each dilution
was inoculated into Vero 76 cell cultures. Cytotoxicity of the Vero 76 cell cultures
was scored at the same time as the virus-test substance and virus control cultures.

L Assav of Non-Virucidal Level of Test Substance (Neutralizatiqn Control)
(TABLE 3)
Each dilution of the neutralized test substance (cytotoxicity control dilutions) was
challenged 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 considered 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 200 ¡rL aliquot of each dilution in
quadruplicate. A 100 pL aliquot of low titer stock virus was inoculated into each
cell culture well and the indicator cell cultures were incubated along with the test
and virus control plates.

lnfectivitv Assavs
The Vero 76 cell line, which exhibits cytopathic effect (CPE) in the presence of
Porcine Epidemic Diarrhea Virus, was used as the indicator cell line in the
infectivity assays. Cells in multiwell culture dishes were inoculated in
quadruplicate with 200 pL 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 36-38"C in a humidified atmosphere of 5-7% COz in sterile
disposable cell culture labware. ïhe cultures were scored periodically for seven
days for the absence or presence of CPE, cytotoxicity, and for viability.

10. Statistical Methods: Not applicable

PROTOCOL CHANGES

Protocol Amendments:
No protocol amendments were required for this study

Protocol Deviations:
No protocol deviations occurred during this study

9
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DATA A YSIS

Calculation of Titers
Viral and cytotoxicity titers are expressed âs -log1s of the 50 percent titration endpoint for
infectivity (TClDsg) or cytotoxicity (TCDso), respectively, as calculated by the method of
Spearman Karber.

- Log of tsr diturion inocutared - [f Isum 
of % motality at each dilution 

)';uf ateu - 
Lt l.- loo - ) - 0.5 x (logarithm of dilution

Galculation of Log Reduction
Dried Virus Control Log TC|D56 - Test Substance Log TClDso = Log Reduction

STUDY ACCEPTANCE CRITERIA

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

RECORD RETENTION

Study Specific Documents
All of the original raw data developed exclusively for this study shall be archived at ATS
Labs, 1285 Corporate Center Drive, Suite 110, Eagan, MN 55121. These original 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.

2. Any protocol amendments/deviation notifications.
3. All measured data used in formulating the final report.
4. Memoranda, specifications, and other study specific correspondence relating to

interpretation and evaluation of data, other than those documents contained in the final
study report.

5. Originalsigned protocol.
6. Certified copy of the final study reporl.
7. Study-specific SOP deviations made during the study.

Test Substance Retention
The test substance will be discarded following study completion per Sponsor approved
protocol. lt is the responsibility of the Sponsor to retain a sample of the test substance.
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STUDY RESULTS

Results of tests with one lot of VIROCID (Lot: 1781302610), diluted 1:400 (0.25o/o), defined
as 1 mL test substance + 399 mL of 400 ppm AOAC Synthetic Hard Water and diluted
1.256 (0.5%), defined as 1 mL test substance + 255 mL of 400 ppm AOAC Synthetic Hard
Water, exposed to Porcine Epidemic Diarrhea Virus in the presence of a 5%'fehal bovine
serum organic soil load al2Ot1'C (20.0"C) for 10 minutes are shown in Tables 1-3. All cell
controls were negative for test virus infectivity

The titer of the input virus control was 5.50 log1s. The titer of the dried virus control was
5.25 log1s. Following exposure, test virus infectivity was not detected in the virus-test
substance mixture at any dilution tested (<1.50 log1o). Test substance cytotoxicity was not
obserued at any dilution tested (<1.50 log.'o). The neutralization control (non-virucidal level
of the test substance) indicates that the test substance was neutralized at s1.50 log1e.

Taking the cytotoxicity and neutralization control results into consideration, the reduction in

viral titer was >3.75 log16.

STUDY CONCLUSION

Under the conditions of this investigation and in the presence of a 5% fetal bovine
serum organic soil load, VIROCID (Lot: 1781302610), diluted 1=400 (0.25%1, defined
as I mL test substance + 399 mL of 400 ppm AOAC Synthetic Hard Water and
diluted 1:256 (0.5%), defined as I mL test substance + 255 mL of 400 ppm AOAG
Synthetic Hard Water, demonstrated complete inactivation of Porcine Epidemic
Diarrhea Virus following a 10 minute exposure time at20t1"C (20.0'C) as required
by the U.S. EPA.

ln 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 expressed written permission of ATS Labs.
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TABLE l: Virus Gontrols and Test Results

Effects of VIROCID (Lof 1781302610) Following a 10 Minute Exposure
to Porcine Epidemic Diarrhea Virus Dried on an lnanimate Surface

Porcine Epidemic
Diarrhea Virus

+ Lot: 1781302610
1:400 Dilution

Porcine Epidemic
Diarrhea Virus

+ Lot: 1781302610
1:256 Dilution

Dilution lnput Virus
Control

Dried Virus
Control

0000
NT

++++
++++

++++
+00+

+000

NT

0000
NT

0000
0000
0000
0000
0000

NT

0000
NT

0000
0000
0000
0000
0000

NT

Cell Control

10-1

10'2

1o-3

10-4

1o-5

10-6

10-7

00

++

++

++

++

++

00

00

<101 50 <101 50TClDso/200 pL 105 
50

10s.25

(+) = Positive for the presence of test virus
(0) = No test virus recovered and/or no cytotoxicity present
(Nt¡ = Not tested
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TABLE 2: Cytotoxicity Gontrol Results

Gytotoxicity of VIROCID on Vero 76 Cell Cultures

Dilution
Cytotoxicity Control

Lot:1781302610

1'.400 Dilution

Cytotoxlcity Control

Lot:1781302610

1:256 Dilution

Cell Control

10-2

1o-3

10-4

1o-5

10-6

0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000

TCD56/200 pL <101 s0 <101 uo

(0) = No test virus recovered and/or no cytotoxicity present
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Dilution

Test Virus + Cytotoxicity
Control

Lot:1781302610

1:400 Dilution

Test Virus + Cytotoxicity
Control

Lot:1781302610

1:256 Dilution

Cell Control

10-2

1o-3

1o-4

1o-s

10-6

0000
++++
++++
++++
++++
++++

0000
++++
++++
++++
++++
++++

TABLE 3: Neutralization Control Results

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

(+) = Positive for the presence of test virus after low titer stock virus added
(neutral ization control)

(0) = lrto test virus recovered and/or no cytotoxicity present

Results of the non-virucidal level control (neutralization control) indicate that the test
substance was neutralized at a TClDso/200 pL of <1.50 log1e.

1285 Corporate Center Drive, Suite I l0 . Eagan, MN 55121 . 877.287.8378 . 651.379.5510 . www.aß-l¿bs.conr



Project No.416701

Protocol Number: ClD01050714.PEDV

Amended Report: June 17, 2014

z\TS.r;þLz\BSCID LINES nv

Page 18 of29

AMENDMENT TO GLP FINAL REPORT

Modification(s) to Report:

This report is being amended per Sponsor request to change the test substance name from
VIROCID Dye Free to VIROCID.

(/ W\l1
Director Date
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Virucidal Efficacy of a Dislnfectant for Uso on lnanimate Environmental Surfaces

SPONSOR: CID LINES nv
Waterpooftstraal z
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'rEST FACILITY: ATS Labs

1285 Corporate Center Drive, Suito 110
Eagan, MN 55121

PURPOSE
1'lte purpose oI this sludy is to evaluâte the viruciclal efficacy ol a test substance for registration of a procluct as a
vi¡'ucicle. The lest proceduro is to simulalo the way in wh¡ch the product is intendeci to be usecl. This melhocl is in
compliance with the rec¡triremen[s of and may be submltted to, on{) or more of the following ac;encies as indicateci by
lhe Sponsor: U S. Environmental Ptotection Agency (EPA), Health Canada Therapeutic procìi¡cts Directorate (TpDl
and Austral¡an Therapeutic coocjs Adnrinistration (TGA).

TEST SUBSTANCE CHARACTERIZATION
Tust sul)stanco charactel¡zation as to content, stability, solubilily, storago, etc,, (40 CFR, part 160, Subpart F
[160.105] is_theresponsibilityofthosponsor. Thetestsubstanceshall becharacterizeclbeforethe oxperimental
start ciate of this stutly. Portinonl lnformalion which may affect the outcome of this stucly shall be comnrurricateci in
writing to the Study Director upon sarnple submission to ATS Lahs.

SCHEDULING AND DISCLAIMER OF WARRANTY
Expcrimcntal stârt dates are generally schecluled on a first-conre/fìrst-serve basis once ATS Labs receives the
Sponsor approved/completed protocol, signecl fee schodule ancl corresponcJing test substance(s). Baseci on all
rec¡r"tired materials being receivocl at this time, the p¡ç¡2qgegl expetímental start dãte is N4ay 22, 2014, Vorbal rasults
may be given upon complet¡otr ol tho stt-rcly with a written report to follow on the prooosecl completion ciate of
June 19,2ü4, fo expedite schcrdttling, please be sure all requirod paperwork ancl test substanoe rlocumentation is
conr¡rlete/accuraln u¡;on arrival at ATS Labs,

ll.a tesl rnust be repeate<|, or a portion of it, because of failuro by ATS Labs to acllrere to speclfieri procedures, it
will berepeatecl freeofcharge. lfatestnlustberepeate<J,oraportlonofit,cluetofailureoflntornal controls,itwill
be repeated free of charge "Methods Developnìent" fees shall be assessed, llowever, ìf tho test substânco ancl/or
tesl syslem rocluire mo(llfloations duc to comploxity and difficulty of testing,

lf the Sponsor requests a re¡.roat têst, thoy will be chargod for an i¡dditional test.

Noithor llìc natne of Al'S Labs or any of íts employees aro to be used in advertlsing or other pronrotion wlthout
writton consent from ATS t abs.

ì-lte S¡ronsor is responsiblc for any rcjoct¡on of the final report by the regulatory agency of its subnrissi<.¡n
concernittg reporl format, pagination, clc. To prevent rojection, Sponsor shoulcl carofully review the Al'S Labs
final report arrd notify ATS Labs of any porceivocl deficioncles in lhcso areas before submission of lhe report to lhe
tegulatory aç¡ency. ATS Labs will nrake reast¡nallle changes doemecj neccfìsary by thc Sponsor, without alterinfJ
thß t{..ohnical data,

'lLtttplute lll ll - t1 opt ¡el¿ y lùlor ttalhill
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r a disinfectant intondod for uso otì harrl surlacc.ls ll0
supported by ap¡rroprialo rìr:iontific (lâta demonstrating the efficacy ol claimocl virus.
The agency w¡ll ¿ìccopt a.locluate clata genoratocl by ãny appropriatc uciclal efficacy
clainl, Tlìis is ercr:omplishecl by treat¡ng tho targot viruð with ilre clisi der conclilioni
wh¡ch s¡mulatê as closely as possible, in the laboratory, the actual cjisinlectant is
deslgned to be usecl, For clisinfectanl products intencled for uso on hard surfaces (clry, lnanlmate environmental
surfacos), a carrier methocl is used in tlre generation of the supporting virological oatà. îno Voro 76 cell line which
supports the growth oF the Porcine Epldomic Diarrhoa Virus wili be uãe<l in this study. The experimental clesign in
lhis ¡rrotocol meets lheso rec¡uiromenls,

TEST PRINCIPLE
A_film of virus, dried on a glass surfaco, is ex¡.losocl to tho tesl subslanoe for a specifiecl exposLrre time At the end
of lhe exposure time, the virucidal arê removed from tho virus_test substance m¡xture, ancl
the lrìixture is assayed for viral i ted assay methocl. Approprlatc virus, tcst sL¡bstance
cytotoxiclty, and neutral¡zalion cont y,

STUDY DESIGN
Drierl virus lilms will be propared in parallel âncJ usecl as follows:

The appropriate numbor of films for eâch batch of test subst¿¡nce assayed per exposuro t¡mc requested,

Tho apÞropriate number of films for virus control t¡kation (t¡tsr of vlrus after drylng) per exposure time
roquosted.

A[ tho end of lhe spêclfied exposuro tlme, resuspenclecl virus-tesl subslance mixtures will be cletoxifiecl ancl made
non'vitucid¿l by irnmediately aclding lhe contents to a noutralizlng broth followed by 1O-fold serial clilutions in test
medium. Each dilution is inoculalecl into indlcator cell cultures, Tho resuspenclecl virus control film and each
batch of tcsl substanoe alone will þe treated in exactly tho samo manner. Fór analysis of ¡nfecilvity, cultures wlll
be held for the approprlate lncubation period at the erid of which time cul[ures wlll be scored for thä presence of
the test virus. Cultures will be monitored al thal time lor coll viabllity, Uninfected lndlcator cell culiures will be
carried in parallel and similarly monitore<j, For analysis of cytotoxlôity, lhe vlabillty of cultur€s ¡noculatod with
tliluliotrs of .t¡ach test ancl cytotoxlcity control will be <leterminecl. ln ad<litlon to the âbove titrations for irrfectivity
and cytotoxicity, tho ¡esidual viruci<lal activlty of the test suhstanco after neutralizat¡on w¡ll be detern.ì¡ned by ac¡ling
a low titer of stock v¡rus to each diltrtion of the test substance (cytotoxic¡ty control cjilutions). The rosulting .i*ture"
of diltrtions are assayecl for infectivity irr orcler to cleternrine tire dilutlon(s) of tesl substânce at which virrrcidal
activity, if any, is retained.

VIRUS
The Coloraclo 20'13 lsolato strain of Porcine Epiclemic Diarrhea Virus to be used for lhis stLrcly was otr[ainerl frt:rn
tho National Voterinary Services Labs (NVSI-). Stc¡ck virus is prepared by collect¡nS, the supernatarrt cr¡lture fluicl
fronl 75-100% inft¡ctecl culluro cells. The cclls are disruptecl anrj cell äehris removerJ by centritLrç¡ation The
sLtperrtatattt is romovecl, ¿ìliquotoci, and tlro high titer str:ck virt(; mây be stored al <, -ZO"C until the clay of use
Alternate nretlrods of viral pro¡ragation may be utillzed based on the growth reqrrirements of the virus, l-he
propetgation method will bo specifiod in the raw cjata an<J in thc rr:port, On the day of uso the appropriate numher
of aliqttr:ts are removecl, lltawc;<1, conrbined (if applicable) and malnta¡nod at a refiigcratcrl lomporatr¡ro úntil usccj
in the assay. Note: lf the S¡ronsor roqr¡ests an organic soil loacl challcngc, felal bovinc serum (FBS) or lho
Icqtlcsle(l orgatnic soil will be incor¡:oratecl intt¡ (he $lock virus aliquot, The stock virus aliquot will bo acllustcd to
yiclcl the ¡rerccnl orçlanrc sr¡il lo¿rcl reqLtesteci,

'li'uu¡lntt I I l-ll,'
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lNplcAToR cELr CULTURES
Ct¡ltt¡res of Vcro 76 cells wore orig¡nally olrtainori frorn lhe AmoricÊtn Type Culture collec[on, Manassas, VA(AlocCRl.15B7).'lhecellsarepropagalerJbyAl'SLabs¡rcrsr.rnnel. tnocottsareseedecj intomultiwoll cell culturcr
Dlates and nrâintainecl at 3(i IJ8"o in ¡.r tlunridifled atmosphere of 5-lo/o eo2. '|re conflucnr:y crl the cells will beappropriatefortlìêtest virlls. VoroT6cellsobtainecl fromanalternate,reputablosouroemayboilsed, Thesourceof
the oolls wìll be specificrj in lho final report. Alternalively Vero cells máy rru rrø in piaco çf Vero 76 cells. The
specific coll lins usocl in the study will be ciocumente(l in th-e raw clata ancl reporterl.

All oell culturc clocumenlallon is retainecl for the cel¡ cultures used in thls assay wlth rcspcct to source, passage
nu¡nbor, growth characteristics, seeding clensit¡es and the general condilion of the äells.

TEST MEDIUM
lhe test mediurrt used for this assay is Minimum Essent¡al Medium (MEM) supplemenlecl with 0-10% (v/v) hêat
inactivatecl fetal bovinesertrm. Thomocjiummâyalsobosupplementedwithonuoimoruof thofollowing; ìoiglml-
gontamioin, 100 unlts/mL penioilìin,2.5 ¡9/mL amphotericin B, 1.0-2.0 mM L-glutamlne, and 0,5 - 5 pg/mL trypsin.
The cornposition of tho test me rJium may 6e altereâ based on tho virus ancl/or ðells. The conrpositlon ôi1'e móà¡um
will be specified in the raw data and in the report.

equiribrated to the cresired test temperature ,, rol,iiåolllttmcnrlecl 
by the sponsor' ì-he product will be pre-

PREPARATION OF VIRUS FILMS
inoculum unilormly over the bottom of the appropriate

touching the sicles of the petrl clish), The virus will bc
rated timêr will be used for liming thc clrying. The
iate for tho test virus for t¡ìo purpose of obtalning
ions, drying lime and c;alibr¿ttocJ timer used will be

For [J S. EPA, Australian -tGA, and internal/other use only, one clrierl virus film per bâtch of test substârìce will l)e
assayccl unless olhe¡wiso reqttestecl For l-lealth Canacja TPD, flv<; driscJ virus fllms per batch of fcst sLlbstance will
lle assayrlcl unless olhelw¡se recluêstcd lf mLrlliple requlatory agoncies are chosen, Úie grr:ater numbor of virus films
will be assayed,

TEST IV]HTHOD

lnput Virus Control
on the dây of testinçJ' the stocl( vilus utilizocl in ilre assaywill l¡o titerecl by 1O-folcl sorial clllultlon ancf assayecl for
inl'cctivitytocleterminotheslartin.ci titerol'thevirus.'fherôsultsof thisconirol aroforinformational purposeéonly,

Treatmetlt of Virus Films with the Test Substarrce
e numbrtr of dried virus lilrns are inc.lividLrally oxposeci to a
id proclrcts), or to the amount ol spray released uncler Uso

lfierJ exposure time(s) and tenrporature. A calibraled tinrer
will be rocorded, ,JUSI prior to the r:nd of lhe (lxposure
e contonts of lhc plato ánd at thc encl ofiho exposr{re.

.,i liJ.î fi l J.[: ;x,sti:il: tiTxl+iï ilii,,:""' ål

.n rorminato the exposuro or tho rosrsubsrance t,, th" t"if"";?;iiiXTio3ti[Xlii';",]/]ïì::'iÎ',í:tj'iilå:"il
excess cytotoxicity to tho inclicator coll cultures ls cat¡sed by tho tesl sLlbstance. and/or chemical neutralizor, the
affected dilution(s) may be passed through acldltional lncllvidúal Sophadex gol columns following titration to reáuce
the toxicity. lf this procedure is perfornred, the same dllutions of the ðontrols must also õo passed through
arlditionâl indiviclUal columus.

'lt\Dpl(t( lll-ll
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Treatrììent of Driod Vlrus Control Films'[ho 
ül)l]ropriate nunlber of virus films are pre¡r;rrcrcl as clescrlbecl previously for oaclr exposlre lirnc assayocl. The

virt¡s control films are run in parallel to thc test virus but a 2,0 mL. aliquot oi test mocJitir¡ is acldecl in lieu of the testsubstance. Thevirtrscontrol fihrsar<lheldcoveredanclexposecl tothätestmodiumforlhesameexposuretimeand
at tlìe same exposure tomperature as the tost films ale exposecl to the tsst substance. A callbraterl timer will be used
lor timing the oxposure an<j the aclual temperature will be recorded. Jusl prior to thô ond of lho exposure time, the
virus film is scraped as previously described and at the end of the 

"xþorr'" 
timer the mlxture ls lmmediåtety

neutralizedanddiluted,asdescritlecl above,andassayocl forinÍ<;ctivity. lfadditional Sephac.lexcolurnnswereuscá
to further recluce the cytotoxic effects in the test substance assay, th'e same dilutions of ilre virus control will be
passccl through additional ¡nci¡v¡(lual Sephadéx columns.

Cytotoxicity Control
A 2 0 mL aliqrtot of the test subslance (liquicj pro<lucts) or tho amount of the test substance recoverecl wllen
sprayecl onto a ster¡le pelri clish (spray producls), is added to 1l] mL of the appropr¡âte neutralizer ancl serial l0-
fold cliltttions aro performcd, Eâch .lilulion is inoculated into cell cultures for aóéay'of cytotoxicity concr¡rrenily with
the virus control an(l test slrbstanc lreate(l virurs samplos. For srpray ploclucts, tÉe <,ytôtoxicityôontrol will bé het(l
coverecl lor the longost rer¡uested xposure time al the roquestecl exposure temperáture, A calibraled timer will
l)e. llsecj ror timing the exf)osure, lf Sopha(lcx columns were usecJ to fudher recluce the cytotoxic effecls in the test
subslance assay, tlte same dilutions of the cytotoxicity control will l"re passecl through individúal Sopha<Jex colum¡rs

Ass¿ry of N el of trallzation Control)
Each rlilrrtio (l tes y control dilutions) will be chatlenged with an aliquot of low
titer stock v the cl ñce at whlch viruóidal activity, if ãny, is retained, Ditutions
lhat show vi not b ining roduction of tho v¡rus ny tne test substance.
Usìng [he cytotox¡c¡ty control rlilutions preparecl above, an additional set of incjjcator coll cultLlres will be inoculaterl
with a 200 pL aliqtrot of each clilution in quaciruplicate. A'100 pl- aliquol of low titer stock virus will be inoct¡latecl
into eacl¡ cell crtltt¡re well an<l the inclicator cell cultL¡res will bo incubated along with the test and virus control
pla tos.

lnfectivlty Assays
The Voro 76 cell line, whir;h oxhibits cylopathlc effect (cPE) in tho presence of Porcine Epidernic Diarrhea Virus,
will be tlsed as the illdìcalor coll lirle i¡r thtr infectivity aósoys, Ccrlls ìn multiwell cultt¡re dishes will be inoculatecl irr
quaclruplicate with 200 ¡.rL of _the diltrtìons proparod from test ancl control groups. l'ho in¡:¡t virus c<¡ntrol will be
inocLllated in dtrplicate. Uninfectecl ¡ndicator cell culluros (cell controls) wlli-bo inoculatecl with tost nreclium alone.
Cultures aro irrctlbale(.| al 36-38"C in a ht¡midified atnrosphero of 5-7o/o Coz in storile disposablo cell oulture
labwarer. Tho culttrros will bo scored porio(lically for approximately seven <lays for 0ìo absen0e or presencc of
CPE, cytotoxicily an(l [or viab¡lily,

DATA ANALYSIS

C¿ìlculation of Titers
Vir¿ll and cytotoxicily titers will be expressed as -log1s of tho 50 peroent titralion en(lpôint for infectivity ('fClD5¡) or
cytotoxicity (TCfls.), respeclively, as calculated by lho mathod of spearman Karber.

l.ogol'l st,tituriu,r i,,n",,tot".l - 
f[(

Sum_ol 7:lrortal ir¡,ar cat di lurigl_

100
- 0.5 x (logarithrn of clilrrrìon)

Calculation of Log Roductiorr
Dried Virus Corrtrol Loc¡1¡ TCID.¡ - Test Sul)stan0e Loglo TClDbo = Log Recjuction

lf multiplo clriocl virus control replicales are podormod, tho averag¡o titer of the ropticatcs will bc calcL¡latecl ancj the
avorogc titor w¡ll be used to oaloulate the log redLrotion in viral titer ol thr: in<.liviclual tost replicatos.

'li'tttltltrtL l//-ll - nl oyleldy lùlonnalion,
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PIÎOCEDURE FOR IDENTIFICATION OF THE TEST SYSTEM
l'he s¡recializecl virucìdal testir'ì!, section c¡f ATS Labs maintains Standard Operating Pr.ococlurers (SOPs) rerlativr; to
vituciclal efficacy Ir:stintl i;tuclics. Virucidal efficacy tesling ìs pelormecl in strict aclhcrc¡lcó tcr llì(.]so SOps which
lravo t)t)orr c;onstructecl [o cover all aspects of lho work includ¡ng, l¡ut not limitr+rl to, rocoipt, log-in, ancl trackinlj of
b¡ological reagents inclucling virus and cell stocks for ¡rurposos of identification, receipt añd use of ohemlcal
rcagents inclucling cell cullure meclit¡m components, etc. These f)rooodurss are deslgnecl [o documcnt caclì stcÞ
ol virucidal efficacy tostinO stu(lies Appropriate references to med¡unr, batch nurnbei elc, are clocumontoci in thc
raw clata colleotod during the course of cach study,

Adclitionally, each virucidal ellicacy test is asslgned a unlquc Project Number when the protocol for the str.rcty is
initiatecl by lhe StLr(ly Director. This number is usecl for identlFicatlon of tho tost culture plates, etc. during the
r:oursc of lhe test Test culture plates are also labeled witlr referoncs to tho test virus, experimental start clatel anri
test pro(luct. Thesemeasrrresarociesignedtodocumenttheidentityofthetestsystem.

ME.THOD FOR CONTROL OF BIAS: N/A

STUDY ACGEPTANCE CRITERIA

only the applicalrle äcceplance criteria and references for the regulatory a0ency reviewing lhe clata will be
incluclecl in the final report,

U,S, EPA Submisslon
A val¡d test roquires '1) that at leasl 4 logle of infectivity be recovorecl from the clriecl virus control film; 2) that when
cylotoxi0ity is cvident, at least a 3-log reduction in titer is demonstrated beyoncl the cytotoxic level; 3) that the coll
controls be nogativo for infectivity, lf any of tho previous requlrements are nol mei, the test may be repeal.er.J
under the currcnt frrolocol number, Note: An eff¡cacious prodLtct must demonstrate complete inaátivation of the
virus al all clilutions,

Health Canada TPD Submlsslon
A valid_test requlres 1 ) at least a 4-log infectivlty be recovorod from the dried vlrus control film beyond lhe cytotox¡c
levei ofthetestsubstance; 2) thatlhecell controlsbonegatlveforlnfectivlty, lfanyoftheprcvibusrequirômonts
aro not met, the test may be repeated under lhs current protor:ol numbor. Notot An offlcacioLls procJuot rnust
demonstrate at least a 3 logr0 recluction in viral titer beyond the cytotoxlc level of tho tcst sul¡stanco.

Austral¡an TGA Submission
A valicl test requlros 1) that ¿ìt loast 4 logle of infoctivily be rocovorecl from tho cjried virus control film; 2) that when
cytotoxicity is evident, at least a 3-log reduction in titor is demonstratecl boyoncl tlre cylotoxic lovel; i) t'hat tho coll
controls be ttogativo lot infectivity. lf any of lho previous requirements áre not met, the test nray be ropoaterl
undct the cr¡rftint protoool ntrmbor. Note: Arr effic¡lcior-¡s product must demonstrate complote inaótivatiorì of the
vi¡us at all dilutions.

IIN¿L fì,1:PoRT
The report will include, but not be limited to, iclentification of thc samplc ancl cjate received, rlatcs on which the test
was inilialed and completed, identification oI lhe virtrs strain usod and composition of thc inoculum, (Iescript¡on of
cell.s, mcdiLlm ancl roagents, rjescriJ:tion of the nrethods e|nployed, tatrulate<J resLrlts, calculats(l liters for inioctivity
ancl cytotoxicily, a¡ld a conoltlsion as it relates to the purpose of the test. A clraft report may bo rec¡tresLo<l try thó
Sllonsor, Tho final roport wlll bo pteparccl once the Sponsor has reviewecl the clrafi re¡rorl ancl notifiecl the dtucly
Drre(;toI to conrplete tho strr(ly,

PROTOCOL CHANGES
lf it l)ecomes necessary to nrake clrangos in tho a¡rprovecl f)rotocol, the rcvision ancl reasons for change wlll hr)
docrrrrontecl, reporte(i to the [jponsor ancl wifl becomo a parl ol the porrnanent f¡lo for that stucjy, Similrrly, thc
Sponsor will be notificd as soon ari ¡lossibio whenc:ver ¿ìn event oocurs thal nlay havo an effect on ihe valiclity ôf the
stu( ly

'lrtr¡tlrtrt lll-ll I+oDt tol I v I nlot ùtol iot t
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].EST SUBSTANCE RETENTION
'l'eJst substance relentlon shall be the rosponsibility ot the S¡:onsor
following study conlpletion unless otherwise roc¡uostod,

Unused test substance wlll be dlBcardêd

PROPOSED STATISTICAL METHODS: N/A

RECORp RETENnON

Stucly Speclfic Documents

All of the original raw data developed excluslvely for thls study shall be archivr¡cl at ATS Labs. These original data
include, but are not limitecl to the following:

1, All handwritten raw data for control and test substances including, bu( not llmltod to notebooks data
forms and calculatlons.

2. Anyprotocol amondments/devlâtlon noliflcations.
3, All moasured data used ln formulatlng the f¡nal report.
4. Memoranda, s¡recificalions, and othef study specific correspondence relat¡ng to interpretation, and

evaluation of dala, other than those documents conlalned ln th€ flnal study report.
5. Original signeci protocol.
6. Cortlfied copy of the final study report.
7, Study-speclflc SOP devlatlons mada clur¡ng the study.

Facility Speciflc Documents

The following records shall also be atchivecl at ATti Labs. These documents include, but âro not limitecl to, the
followlng:

1, SOPs which pe rtain to thc study conducted.
2, Non study-specífic SOP deviatlons made during the course of this stucly which may affect the results

obtainod during this study.
3, N4elhods which wore used or referencecl ln tho study condLrctecl.
4. QA reports for each QA inspection w¡th commonts.
5 Facilily Rocords: ì'enrperaturo Logs (ambient, lncubator, etc,), lnstrutnent Logs, Oalibration a¡cl

lvl¿lintenânce Recotcis).
ô. Curront curriculum vitae, training recorcls, and job clescriptions for all personnel involvocl in tlre stucly.

'ILlltþlfltt: IIl-ll¡ - nopilelsy lntÚùtsll2il -
l2SSCorDoraleCoûlerDívc..qrÍla110. EåOa, l'4N55121 .07f,2U1,8378.651,370.65t0. Fq: 06t3705540
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Environmental Assossnlont; Hazarclous Substances ancl Oil Splll Responso, E i0Cé (cunent vorsion),

2. Anntral Book of ASTM Standards, Section 'f 1 Water and Envlronmental Tochnology Volume 11.0S pesticÌries:
Environmental Assessment; l-lazardous Substances ancl Oil Spill Response, E 148ã (current verslon).

3 U,S. Environmental Protection Agency, Oflice of Chemlcal Safety and Pollution Pr€vention, procluct
Performance -lest 

Gtticiel¡nes, OCSPP 810,2000: General Conslderations for Uses of Antlmicrobial Agents,
Septernbor 4,2012.

4 U,S' Environmental Protection Agency, Office of Chemlcal Safety ancl Pollutlon Prevenlion, product
Porformance Test Gttidel¡nes, OCSPP 810.2200 Disinfectants for Use on Hard SurJacos - Efflcacy Data
Recommondations, September 4, 201 2.

S Diagnostic Procedures for Viral, Rickettsial, and Chlamyclial lnfections. Lennette, E.H., Lennetto, D,A, ancl
l-ennottc, E.T. ed¡tors. Seventh editlon, lgg5.

6' l3lackv/ell, J.H, anci J,H,S. Chen, 1970. Effecls of various germiciclal chemicals on HEP-2 coll culturo ancl
llerpes simplox virus. J, AOAC 5311225-1236.

T Canaclian General Standarcls 0oard, l\4inister of Public Works anrl Governmont Services, Au0ust 1097,
Asscssment of Eff¡cacy of Antìmicrobial Agents for Use on Environmental Surfaces and Medlcãl Devicos,
cAN/CGSB-2.1 61-97.

B llcalth Canada Therapeutic ProdLtcts Directorate, October 29,2007, Guirlance Documont: Disinfectant D1tgs,
l'lealth Products and Foocl Branclr.

0. Austtalian Theraper¡tic Goocis Ad¡rjnistration (TGA), February 1998. Guiclelines for the Evaluation of
Sterilants and Disinfectants.

10. Australian Therapeut¡c Goods Aclminislration (TGA), February 1998, Therapeutic Goods Order No. 54:
Standard for Disinlectants arrcl Sterilants.

11, Australian Therapeut¡c Goods Administration (TGA), March 1997. Therapeutlc Goods Orcjer No. 54A:
Amendment to Standarcl for Disinfectants an<l Sterilants (TGO S4).

12. Atrsl¡'alian ThcraÞeutic Goods Administratìon (TGA), July 2005. Draft Gulclolines for tho Evaluation of
l-lousehold/Commorcial and llospital Gracie Disinfectants.

li'iltt)lnl( lll-ll1 - Èoillelñy lùlundlon -
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Tost Substance (Name and

STUDY INFORMATION
(All sectiorrs musl be comploted prìor to subnilt¡ng protocol)

r - exactly as

DYF FRFF ând I Õ1. 1

It should appear on flnal reporl):

781 302úìr 0

fêsfing åf the lower cerlified llmlt (L CL) lor the ha'dest-to-ktlt vlrus on your label Is requlred for reglstratton.

Producl Descrlptlon
plQuaternary ammonia
Q lo<iophor

Test Substance Active Concentrat¡on (upon submlsslon to ATS Labs) /,

tr Peracollc acid
O Peroxide

Q 2-BoC

Q Sodium lorito

Storage

X

E
a

Condltlons
Room Tem¡:eraturo Q Other

Hazards
E None known: Use Standarrj Procautlons

Material Safety Data Sheet, Attachecl for each product
As Follows:

Product Preparatlon
Q_ No dllution roqulrecl, Use âs rêce¡vecl (RTU)
X. -Dilutlon(s) 

to bo lested:
defined as +

(amount of d¡luent)

tr
ll
Ë

*Note: An oqulvalenl dilutíon may be made unless othetwlse requested by ft,s Sponsori

Test Vlrus; Porclne Eoiclemic Diarrhea Virus

Exposuro Tlme:- .zlO wrir¡ .

Exposure Temperature

Directiolrs for appllcaf ion of aorosol/spray p

b€, based on regulalory agency of submission)
please
tl

here if spray are not appl 'fua
t" ll¿m înm
/n*',rr,Organic So¡l Load

.O 1oÁ fetal bovine serunr (rnirrirnum levol that can l)o tosted)
E s% fotat bovine serurn
Ð Olhcr_--_

,/.!.¿Ll[.,-¡-',¿r, L. 0,.. .kJ'l-,i I

6.) ,.^t [iocr (o,z,S'/-) J"-l-. VrROC.if¡ t 3'Ò:ì5"'.1- .{ ,,Jr!-re,-.r

Q: ..1:: Tsr;' b., CrtS'l:,') .j".-. ì.- urÊoc ¡ r¡ t' iSÍ-! 'ç¡ r- ¿.- .,1 '-ttQut'. 
^-L-

- ÊoDrigltv lûlúntd¡on

l28fi corÞorareculfs Dr¡vs, g¡ito 1 ro . E4J.al, MN bs'tzl . a77-2Bl 8JZ0 r 651 379 s51o r F4: B5l 379 5s4g
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REGUI-ATORY AGENCYI$ì THAT MAY REVIEW DATA

ø U.S, EPA
O Hoaltlì Canar,llr (Canacllan TpD)
I 1'herapeutic Goocls Admi¡rístration (Australian TGA)o Nol applicable - For lnternal/other uie only (Effícacy iesult will bo based on U.S. EpA requirements)

COMPLIANCE

Jf is gtucty will he conductecl in compliance with the EPA Good Laboratory practices Regutalions ol 40 CFR part
160.(Foderal Rogister Notice [Augusi 17, 1989]) and l¡l accorclanõ t" ;trnäur;l;Ëãirti.g procedures.
Ø Yes
Ll No (Non-GLP Study)

PRO'TOCOL MODIFICATIONS
tr Approveci without rìocj¡fìcation
Ø Approved with moclifìcation

PROTOCOL ATTACHMENTS
Supplemontal lnfornration Form Attachecl - U yes fZ No

TEST SUBSTANCE SHIPMENT STATUS

o
X

f,t

llas been used in o¡re or more ¡:rcvious studles at ATS Labs.
n used in a prev¡ous sluciy).

"r. 1û.^3 Sent via overnigltt delivery? QYes uNo

Date of expected receipl at ATS

O Sendor (il other lhan

'l'ùiltliltu: lll.lF - Èoþr¡ñlay lnlùütlion -
1285Corpof€lsCøìtqDf¡ve,srile110 r F"a¡¡ar,MN 55121 .877,28?,ø376 . 65t,370,6510 . Fü:661,3i/05640
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APPROVAL SIGNATURES

sPo^/soR

NAME:

SICNA

TITLE

DA

PHONE: 32 57 2'l 7B 77 FAX +32 57 21 7879 EMAIL: dolohlne,skooinski(Òcidtines,com

For conlklenliality purposeq sludy informallon will be reteased onty to the sponsor/reprcsontaltve stgning thep|olocol (above) unless other incllviduals aro spociíica , authorized in wriling to receivae stucty inforña¡oh,
other lndlvlduals aulhorlzed lo recelve lnformallon regardlng thls study: u soe Attachecl

ATS LABS;

NAMI::

SIGNATU

Study

DA )

l(ilttrhtt( ltl-ll" - A ort¡ttlív lùlÚtndion -
1285 corÞororecenrq Drvê Írilre110 . EqJaì, r,rN sbrzl . 877 2s7 B37B t 601 37g $sl0 . r:u:6$1 329 5549
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