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STUDY REPORT

GENERAL STUDY INFORMATION

Study Title: Virucidal Efficacy of a Disinfectant for Use on Inanimate Envirenmenial
Surfaces Utikzing Feline Calicivirus as a Surrogale Yirus for Norovirus

Project Number: AD4T1S
Protocol Number: MODO2020907 FCAL 2
Sponsor: Modec, Inc.

4725 Dakland Sireat
Cenver, SO 80239

Test Facility: ATS Labs
1285 Corporate Center Drive, Suite 110
Eagan, MM 55121

TJEST SUBSTANCE IDENTITY
Test Substance Nama: MOF-500
LotBatch(s): Part A (Lot 1/Batch AZA 30 Lot 2/Batch AXA-02)

Part B (Lot 1/Batch BZE 30 Lot 2/Batch BXB-02)

Test Substance Characterization
Test substance characterzation as to contant, stability, solubility, storaga, atc., (40 CFR, Part 160,
Subpart F [160.105]) is the responsibility of the Sponsor.

STUDY DATES

Date Sample Received: Fabruary 12, 2007
Study Initiation Date: February 20, 2007
Experimental Start Date:  March 2, 2007
Experimental End Date:  March 9, 2007
Study Completion Date:  March 14, 2007

OBJECTIVE

The purpose of this study was to evaluate the virucidal efficacy of a disinfectant against Feline
Calicivinus, used as a surrogate virus for Merovirus, according to test cnteria and methods approved
by the U5, Environmental Protection Agency for registration of a product as a virucide,

Morovirus, a member of the Callcivindae family, = a non-enveloped RMNA-containing virus and is an
important cause of gastroententis in humans. Litthe is known about disinfectant efficacy against this
virug due to the inabilty to propagate this virus in-vitro. Feline Calicivirus, also a member of the
Calicivindae family, serves as 8 valuable model virus for efficacy testing of Morovirus, since these
viruses shamne many similar characienstics and Feline Calicivirus can be propagated in call cultures.
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Test Substance; MOF-500, Part A (Lot 1/Batch AZA 30, Lot 2/Balch AXA-02) and
Part B (Lot 1/Batch BZB 30; Lot 2/Balch BXB-02)
Dilution: Mix A & B equally
Wirus: Feline Calicivirus as a surrogate virus for Morovirus
Exposure Time; Ten minuies
Exposure Temperature.  Room temperatume (19.5°C)
Crganic Soé Load 5% fetal bovine serum
Efficacy Resuit: Two lots of MDF-500 mel the tesi criteria specified in tha study prolocol

Under these test conditions, the resulls indicate complete inactivation of
Felina Calicivirua 83 required by the U5, EPA for claims of virucidal aclivity.

TEST SYSTEM

1. Virus
The F-9 strain of Feline Calicivirus used for this study was obtained from the American Type

Culture Collection, Manassas, VA [ATCC VR-T82). The stock virus was prepared by collecling
the supematant culture fluid from 75-100% infected culture cells. The cells were disnipted and
cell debris removed by cenirifugation at approximately 2000 RPM for five minutes at
approximately 4°C. The supematant was removed, aliquoied, and the high fifer stock virus was
stored at <-70°C until the day of use. On the day of usa, two aliquots of stock virus (ATS Labs
lot FC-38) ware ramaved, thawed, combined and refrigerated until vsed In the assay. The stock
virug culture confained 5% fetal bovine serum as the organic soil load. The siock virus fested
demonstrated cytopathic effects (CPE) typical of Feline Calichirus on Crandel Resse fefine
kidney cells. The cytopathic effect observed was small, rounding of the cells, with a skght
granular look.

2 |ndicator Cell Cutures

Cultures of Crandel Reese feline kidney [(CRFK) cells were orginally cbiained from the
American Type Culture Collection, Manassas, VA (ATCC CCL-84). The cells were propagated
by ATS Labs personnel. The cells were seeded into multiwell cell cullure plates and maintained
al 36-3B°C In a humidified atmosphere of 5-7% CO.. The confluency of the cells was
approprale for the test virus. This cell ine has historically been used as the cell ine for
propagation arnd detection of Feline Calichvirus. The cultures were commaercially avallable, were
serially propagated, and were capable of showing cytopathic effect in the presence of the virus

All call culture documentation s retained for the cell culiures usaed in this assay with respect (o
source, passage numbar, growth characteristics, seeding densities and the general condition of
the calls.

Test Medium

The test medium used for this assay was Minimum Essential Medium (MEM) supplemented with
5% (wiv) heat inactivated fetal bovine serum, The medium was also supplemented with 10
ugimb gentamicin, 100 units!mbL penicillin and 2.5 pg'mlL amphotericin B.
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The following table ksts the test and controd groups, the dilutions assayed, and the numbers of cultures
used. See text for @ more delailed explanation,

SAMPLES TESTED FOR THE PRESENCE OF VIRUS
R —— see ey | i [Tttt
Megatve Conirols MiA, : JEui Z-digroup
Input Wirus Cantrol 4.-55-T7-8 4 20
Dried Virug Control (performed in duplicate) 4-5-6-7-8 4 40
Test Substance — ot #1 {parformed in duplicate) -1,-2,-3.-4 o e a2
Test Substance - ot #2 {parformed in duplicata) -1,-2-34 4 32
Cytotoxicity Conrol — Tast Suhs_l.annulul;* 123 2 &
| Cytotaxicity Gontrol - Test Substance lot #2 .23 2 &
Meutrallzation Contral - Test Substance lof #1 -1,-2-3 2 L
Huuhallﬂlnﬁu&:udn.h;l. -Tl'nl Substance lot #2 | 1,23 2 B -
TEST METHOD

A Preparation of Test Substance
Each of two lots of MDF-500 were preparad by mixing equal parts of Part A (Lot 1/Batch AZAZ0)

with Part B (Lot 1/Batch BZB30) and Parl A (Lot 2/Batch AXA-02) and Part B (Lot 2/Batch BXB-
02) per Sponsor direction. The difution was made by mixing 5.0 mL of Part A + 5.0 mL of Part
B The test substances were in solution as determined by visual observation and used on the
day of preparation,

2. FPreparation of Virus Films
Films of virus were prepared at staggered intervals by spreading 0.2 mL of virus inoculum
uniformly over the botioms of six separate 100 X 15mm stenle glass petri dishes, The virus
fiims were air-dried at 19.5°C in a relative humidity of 52% until visibly dry (20 minutes).

=+ Sephadex Gel Filtration
To reduce the cytoloxic avel of the virus-test substance mixture prior (o assay of vings andfor o
reduce the virucidal level of the tesi substance, virus was separated from fest subsfance by
filration through Sephadex gel Columns of Sephadex LH-20-100 were equilibrated with
phosphate buffered saline contalning 1% albumin, cemtrifuged for three minutes to cear the void
volume, [oaded with approximately 2.0 mbL of virus-test substance mixture and immediataly

passed through the column utilizing the syringe plunger.
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4. Input Virus Control
On the day of test, the stock virus utilized in the assay was titered by 10-fold senal dilution and
assayed for infectivity to determine the starting fiter of the virus. The results of this control are
for informational purposes ondy.

5. Treatmant of Wirus Films with Test Substance
For each lot of test substance assayed, two separate dried virus films were exposed 1o 2.00 mL

af the use diution of the test substance for the Sponsor specified exposure time of ten minutes
at room temperature (19.5°C). Following the exposure time, the plates were individually
acraped with & cell scraper to resuspend the contents and the virus-test substance mixtures
weare immediately passed through individual Saphadex eofumns uullzlng the syringe plunger in
arder to detoxify the mixiure, This dilution was considensd he 10" dilution. A 0.2 mL aliquot of
the test virus (the virus film) was resuspended in 2.00 mL of test substance which equats a 1:10
dilution. The filtrates were then titered by 10-fold serial dilution and assayed for infectivity and/or

cytotocity,

B, Treatmant of Virus Conirol Fitms
Twa virus films were prepared as previously described. The control films were individually
sxposed to a 2 .00 mL sliquot of test medium for the same amount of time and al the s.ame
temparature as the test films were exposed fo the disnfectant (ten minutes at 18.57°C).
wirus films were individually scraped with a plastic csll scraper and pm&d ihrough mdl-ulr.lual
Sephadex columns in the same manner as the test virus. The filtrates (10" dilution) were then
titered by 10-fold senal dilution and assayed for Infectivity.

T Cytotoxicity Assay
A 200 mL aliguot of the use dlution of each lot of the test 5u1:|manc:a was filtered through a
Sephadex column utlizing the syringe plunger. The filirate [111 dilution) was then ttered by 10-
fald serial dilution and assayed for cyiotoxicity. Cytotesdcity of the CRFK cell cullures was
scored at the same time as the virus-test substance and virus controd cultures.

B. Assay of Non-Vincidal Level of Test Substance
Each dilution of the Sephadex-filtered test substance (cytotmocity control dilutons) was mixed
with an afiquot of low fiter stock virus. The resulting mixtures of dilutions were assayed for
infectivity andior cytotoxicity in order 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 the reduction in infectivity by the test substanca.

g, Infeckivity Assays

Tha CRFK cell line, which exhibits cytopathic effect (CPE) in the presence of Feline Calicivirus,
was used as the indicator cell ne in the infactivity assays. Calls in multiwell culture dishes were
inoculated in quadruplicate with 0.1 mL of the dilutions prepared from test and virus control
groups, The cytotoxcty and neutralization control dilutions were inoculated in duplicate,
Uninfected indicator cell cultures {cell controls) were noculated with 1est medium alone
Cultures weare incubated at 31-35°C in a humidified aimosphere of 5-7% CO; n stenle
disposable cell culture labware, The cultures were microscopically scored periodically for seven
days for the absence or presence of CPE, cytotoxicily and for viability.

- i
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EROTOCOL CHANGES

Protocol Amendments
Mo protocol amendments ware reguired for this study.

Frotocol Deviations:
Mo protocol deviations occurred during this study,

DATA ANALYSIS

Calculations
Viral and cytotoxicity titers are expressed as -log., of tha 50 percent titralion sndpaoint for infectivity
[TCIDy) or cytotoxicily (TCD.), respectively, as calculated by the method of Spearman Karber

Sum of %4 morality at each dilution
100

%
- Lag of 151 dilulion inoculated — [[[ |- EI.!I]H {logarithm of dilation )

Statistical Analysis

The log, reduction in infectivity was calculated wsing the revised EPA approved method for
calculating tha Mast Probable Number (MPN) as cbtained from the EPA on January 4, 2001,

STUDY ACCEPTANCE CRITERIA

A valid test requires 1) that at least 4 log,, of infectvity be recovered from the dried virus contrdl films,
2) that when cytotoxicity is evident. at least a 3-log reduction in viral titer is demonstrated bayond the
cylotoxic level; and 3) that the cell controls be negative for infectivity. Note: An efficacious product
must demonstrale complale inactivation of the virus at all dilutlons.
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STUDY RETENTION

Record Retention

All of the original raw data developed exclusively for this study shall be archived at ATS Labs, 1285
Corporate Center Drive, Suite 110, Eagan, MM 55121, These original data include, but ara not limited
ter, the following:

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

2. Any proiocol amendments/deviation notifications.

3. All measured data used in formulating the final report.

4, Memoranda, specifications, and offer study specific correspondence relating to interpretation and
evaluation of data, ofher than those documants conlained in the inal study repor

5. Original signed protocol,

B, Cerlified copy of final study report,

7. Study-specific SOP deviations made dunng the study

Test Substance Retention
The test substance will be discarded following study complelion per Sponsor approved protocol It is
the responsibility of the Sponsor to retain a sampile of the lest material
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STUDY RESULTS

Resulls of tests with two lols of MOF-500 (Part A (Lot 1/Batch AZA 30; Lot 2/Batch AXA-02) and Part B
(Lot 1/Batch BZB 30, Lot 2/Batcn BXB-02)), A & B mixed squally, exposed to Feline Calicivirus in the
presence of a 5% fetal bovine serum soil load at room temperature (19.5°C) for ten minutes are shown
in Tables 1-3. The input titer (nct dried) of the vines was 7.5 [ogw.  The titer of the dried virus contrad
was 6.5 log.s for Replicate #1 and .75 logy for Replicate #2. The MPN for the two dred virus control
replicates is 2397915, Following exposura, tast virus infectivity was not detected in edher replicata of
gither (ot of the virus-lest substance mixture at any dilution tested (=2 5 log:). The MPN for both fest
replicates is 23979, Test substance cytoloxicity was cbserved at 2.5 09, The neuviralzation control
{non-virucidal level of the test substance) indicates that the test substance was nautralized at <2.5 logy.
Lilizing the statistical program provided by the EPA, the log reduction in viral titer is 24.00 and the
standard emor of the log reduction is 000

STUDY CONCLUSION

Under the conditions of this investigation and in the presence of a 5% fetal bovine serum soil
load, MDF-500, Part A (Lot 1/Batch AZA 30; Lot 2/Batch AXA-02) and Part B (Lot 1/Batch BZB 30;
Lot Z'Batch BXB-02), A & B mixed equally, demonsirated complete inactivation of Feline
Calicivirus following a ten minute exposure time at room temperature (19.5°C) as required by
the U.5. EPA for virucidal label claims.

In the opinion of the Study Director, there were no circumstances that may have adversaly affecled
the guality or integrity of the data.

The use of the ATS Labs name, logo or any other representation of ATS Labs, other than
distribution of this repori in s entirety, 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 ¢lectronic means) withouwt the express written permission of ATS Labs.
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TABLE 1: Virus Control Resulis

Input Control Results and Results of Feline Calicivirus Dried on an Inanimate Surface
Following a Ten Minute Exposure Time

Dilution Input Vinss Contral Wi SO
Replicate #1 Replicate #2
Call Cartrol Gooo D000 0ooo
10 e+ ++EE FE
158 o+ +aE 444
1" P o P
107 *+¥ ooaa pood
ot 000+ 0000 +000
TCIDg/0.1 ml 10" 10*® [V

TABLE 2: Test Substance Assay Resulis

Effects of MDF-500 (Part A {Lot 1/Batch AZA 30; Lot 2/Batch AXA-D2) and Part B (Lot 1/Batch
BZB 30; Lot 2/Batch BXB02)) Following a Ten Minute Exposure to Feline Calicivirus Dried on
an Inanimate Surface

Feline Cabcivinus + Feline Caicivirus +
Do Part & (Lot 1/Batch AZA 30) + Part A (Lot 2/8aich AXA-02) +
Part B (Lot 1/Batch BZB 30) Part B (Lot 28atch BXB-02} _
Replicabe #1 Replicate #2 Repicate #1 Replicate #2

Call Control Gooo 0000 gooo pooo
10" TTTY TTTT TTTT TTTT
[ TTTY TTTT TTTT TTTT
10* 0000 ' 0000 pooo 0000
(v 0000 aoog 0ooo o000
TCID0.1 mL S =10'* s10°*" s10°°
MPN 23878 | 23979 23979 239.78
Log MPN 237983 237983 2 37983 237983
Legq Reduction o =4 00

(+) = Positive for the presence of lest virus

{0} = Niz test virus recoverad andicr na cytobosicity present

(T) = Cyioloxicly present
(WP M) = Most probable number
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TUuD SULT

Results of tests with two ats of MDF-500 {(Part A (Lol 1/Batch AZA 30; Lot 2/Batch AXA0Z) and Parl B
(Lot 1/Balch BZB 30; Lot 2/Batch BXB-02)), A & B mixed equally, exposed to Feline Calicivirus in the
presence of @ 5% fetal bovine serum soil load at room temperatuse (19.5°C) for tan minutes are shown
in Tables 1-3. The input titer (not dried) of the virus was 7.5 logy.. The titer of the dried virus control
was 5.5 logy; for Replicate #1 and B.75 log, for Replicate #2. The MPN for the two dried virus condral
replicates & 23067915 Following exposure, lest virus infectivity was not detected In either replicate of
either lat of the virus-test substance mixture at any diution tested (2.5 log,;). The MPN for both test
replicates is 239.79. Test substance Cyloloxicity was observed at 2.5 log,, The newfralization condral
(non-virucidal level of the test substance) indicates that the test substance was neutralized at <2 5 log.,
Utilizing the statistical program pravided by the EPA, the log reduction in viral titer is 24.00 and the
standard error of the log reduction is 0.00

STUDY CONCLUSION

Under the conditions of this investigation and in the presence of a 5% fetal bovine serum soil
load, MDF-500, Part A (Lot 1/Batch AZA 30: Lot 2/Batch AXA-02) and Part B (Lot 1/Balch BZS 30;
Lot 2/Batch BXB-02), A & B mixed equally, demonstrated complete inactivation of Feline
Calicivirus following a ten minute exposure time at room temperature {18.5°C) as required by
the U.S. EPA for virucidal label claims,

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

The use of the ATS Labs name, loge or any other representation of ATS Labs, other than
distribution of this report in its entirety, 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 ex press written permission of ATS Labs.
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TABLE 3: Test Substance Cytotoxicity and Meutralization Control Results

Cytotowicity Gontral | Cytotoxicity Gontral | Neutralization Contrel | Newtralzabion Control
PartA (Lot 1/Baich | PartA (Lot 28stch | ParA (Lot 1/Batch | Part A (Lot 2/Batch
Diltion AZA, 30) + AXADZ) + AZA D) + AXA-D2) +
Part B (Lot 1/Batch | Part8(Lot2/Batch | PartB (Lot 1/Batch | Part B (Lot 2/Batch
BZE 30) BXB-02) BZB 30 BXB-02)
Call Controt oo 0o oo oo
1" TT TT TT TT
106t TT TT TT TT
10° 0o oo + 4 4+
TCOw01 mL 108 1% See balow See below

{*] = Positve for the presence of test virus afier iow titer stock vinus added (neutralization consrol)
{0) = Mo test virus recovened andfor mo cytoloxicity presant
[Th = Cytotowicity present

The results of the neutralization control indicate that both batches of the test substance were neutralized
at the dilution eguivalent 1o 2.5 log,; TCIDwW. 1 mL as comparad to the trealed test samples,
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