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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 Health  Canada.

SUMMARY  OF RESuLTS

Test  Substance: One  Spray  Concentrate,

Lot  # 82501  'l 1001 and Lot  # 8250111901

Dilution: 0.32 oz/128  oz defined  as O.25% test substance  + 99.75%

400  ppm AOAC  Synthetic  Hard  Water

Virus: Porcine  Epidemic  Diarrhea  Virus,  Strain  Colorado  2013  Isolate,

Obtained  from the National  Veterinary  Services  Laboratories

(NVSL),  Ames,  IA

Exposure  Time: 2 minutes

Exposure  Temperature:  Room  temperature  (22.OoC)

Exposure  Humidity: 24.35%

Organic  Soil Load: 0% fetal  bovine  serum

Efficacy  Result: Two lots of One Spray  Concentrate  (Lot # 8250111001  and

Lot  # 8250111901  ) met  the performance  requirements  specified

in the study  protocol.  The  results  indicate  a >3 logl0  reduction
in titer  of Porcine  Epidemic  Diarrhea  Virus  under  these  test

conditions  as required  by Health  Canada.

TEST  SYSTEM

1. Virus

The  Colorado  2013  Isolate  strain  of Porcine  Epidemic  Diarrhea  Virus  used  for  this

study  was obtained  from the National  Veterinary  Services  Laboratories  (NVSL),

Ames,  IA. 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  centrijugation  at approximately  2000  RPM for five  minutes  at

approximately  4oC.  The  supernatant  was  removed,  aliquoted,  and the high titer

stock  virus  was  stored  at <-70oC  until  the  day  of  use. On  the  day  of  use, an aliquot

of stock  virus  (ATS  Labs  Lot  PED-54)  was  removed,  thawed  and maintained  at a

refrigerated  temperature  until  used  in the  assay.  The  stock  virus  culture  contained

0% 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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Indicator  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
Analytical  Lab Group-Midwest  personnel.  The cells were  seeded  into multiwell  cell

culture plates and maintained at 36-38oC in a humidified atmosphere of 5-7% 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  oT the cells.

Test  Medium

The test medium used in this study was Minimum  Essential  Medium  (MEM)

supplemented with 2 4tg/mL TPCK-trypsin, 10% (v/v) tryptose phosphate broth,
10 4ig/ml  gentamicin, 100 units/mL penicillin, and 2.5 4ig/mL amphotericin B.

TEST  METHOD

Preparation  of Test  Substance

Two  lots of One Spray  Concentrate  (Lot  # 8250111001  and Lot # 8250111901  )were
tested  at an equivalent  dilution  of O.32 oz/128  oz dilution defined as O.25% test
substance  + 99.75% 400 ppm AOAC  Synthetic  Hard Water  (1.00 mL product  +

399.0  mL water)  as requested  by the Sponsor.  The test substance  was in solution
as determined  by visual observation  and used on the day of preparation.  The
prepared  test  substance  was at the exposure  temperature  prior  to use.

The  400 ppm AOAC  Synthetic  Hard Water  was prepared  using 4.2 mL of Solution  I
and 4.0 mL of Solution  11. 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 387 ppm)  and used on the day  of testing.

Preparation  of Virus  Films

Films of virus were prepared by spreading 200 4L 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  dried at 20.OoC in a
relative  humidity  of 30% until visibly  dry (20 minutes).

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  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.
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Input  Virus  Control  (TABLE  I )

On the day  of testing,  the stock  virus  utilized  in the assay  was  titered  by l0-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  lot of test  substance,  one dried  virus  film was  individually  exposed  to a

2.00  mL aliquot  of the use dilution  of the test  substance  and held covered  for

2 minutes  at room  temperature  (22.OoC)  and 24.35'/'0  relative  humidity.  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  and at the end of the exposure  time the virus-test

substance  mixtures  were  immediately  passed  through  individual  Sephadex  columns

utilizing  the syringe  plungers  in order  to detoxify  the mixtures.  The filtrates

(10-' dilution)  were  then  titered  by 10-fold  serial  dilution  and assayed  for  infectivity

and/or  cytotoxicity.

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  2 minutes  at room  temperature  (22.OoC)  and 24.35%  relative  humidity.

Just  prior  to the end of the exposure  time,  the virus  control  was  scraped  with  a cell

scraper  and at the end of the exposure  time  the virus  mixture  was immediately

passed  through  a Sephadex  column  in the  same  manner  as the  test  virus  (paragraph

5). The  filtrate  (10-' dilution)  was  then  titered  by 10-fold  serial  dilution  and assayed

for  infectivity.

Cytotoxicity  Controls  (TABLE  2)

A 2.00  mL aliquot  of the use dilution  of each  lot of the test  substance  was  filtered

through  an idnividual  Sephadex  column  and  the  filtrate  was  diluted  serially  in medium

and  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.

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

(TABLE3)

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 4L aliquot of each dilution in
quadruplicate.  A 100 !L  aliquot of low titer stock virus (approximately
500  infectious  units)  was  inoculated  into  each  cell  culture  well  and  the  indicator  cell

cultures  were  incubated  along  with  the  test  and virus  control  plates.
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Infectivity  Assays

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 !L  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 36-38oC (37.OoC) in a humidified  atmosphere  of 5-7%  CO2
(6.0%  CO2) in sterile  disposable  cell culture  labware.  The  cultures  were  scored
periodically  for  seven  days  for  the absence  or presence  of CPE,  cytotoxicity,  and

for  viability.

10.  Statistical  Methods:  Not  applicable

PLANNED  PROTOCOL  CHANGES

Protocol  Amendments:

No protocol  amendments  were  required  for  this  study.

Protocol  Deviations:

No protocol  deviations  occurred  during  this  study.
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DATA  ANALYSIS

Calculation  of  Titers

Viral and cytotoxicity  titers  will be expressed  as -logio  of the 50 percent  titration  endpoint
for infectivity  (TCID50)  or cytotoxicity  (TCD50), respectively,  as calculated  by the method  of
Spearman  Karber.

Per Volume  Inoculated  (TC1D50/volume  inoculated):

- Log  of  1st  dilution  inoculated  -  (Sum of o/o mo'ah' a' each d"lu'on) 0.5  x (logarithm  of  dilution)
¥ 100 )

Per Carrier  (TCID.,o/carrier):

(Antilog  of TCID50")  x (volume  inoculated  per carrier/  volume  inoculated  per well)  = Y

Logl@  of Y = the TC1D5(,/carrier  (Example:  105.50 0r 5.50 Loglo)

"TC1D5(i  value  calculated  based  on the volume  inoculated  per well

Calculation  of  Log  Reduction
The following  calculation  will be used to calculate  the log reduction  per volume  inoculated
per well and the log reduction  per carrier.

Dr!ed V!ruS Can(rOI LOgio TC1D50 -  TeSi Su5siance  LOgio TC1D50 = Lag Reduci!on

Calculation  of  Infectious  Units

(dilution  of  test  vir'unspuus'eVd'fuosr 'n"eeurtralization control)  (loiwnptuittevrivriursuisnioncouciualtaiotinonvovioulmume e) =
infectious  units

Example:  Titer of the input virus:  1 055o (TC1D50  of 1 0'oo), 1 :1,000  dilution made  from  stock
virus for use in the neutralization control, 100 I.iL/well of low titer virus inoculated
and 250 4L/well of input virus inoculated)

(105.5C)7 103.00) (100 4L/250  pL) = -126  infectious units
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STUDY  ACCEPT  ANCE  CRITERIA

Health  Canada  Submission

A valid  test  requires  1 ) that  at least  4.8 loglO of infectivity  per  carrier  be recovered  from  the

dried virus control  film; 2) that a >3 loglo  reduction  in titer must  be demonstrated;

3) if cytotoxicity  is evident,  at  least  a 3 loglo  reduction  in titer  must  be demonstrated  beyond
the  cytotoxic  level.  Similarly,  the log reduction  will  also  take  into  consideration  the  level  of

neutralization;  4) that  the cell controls  be negative  for  infectivity.  An efficacious  product

does  not  need  to demonstrate  complete  inactivation  at all dilutions.

RECORD  RETENTION

Study  Specific  Documents

All of the original  raw data  developed  exclusively  for this study  shall be archived  at

Analytical  Lab  Group-Midwest  following  the record  retention  policy  outlined  in the internal

SOP  ALS-0032.  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. Original  signed  protocol.

6. Certified  copy  of the final  study  report.

7. Study-specific  SOP  deviations  made  during  the study.

Test  Substance  Retention

The  test  substance  will be discarded  following  study  completion.  It is the responsibility  of  the

Sponsor  to retain  a sample  of  the  test  substance.
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STUDY  RESULTS

Results  of tests  with two  lots  of One  Spray  Concentrate  (Lot # 8250ffl001  and

LOt # 8250111901),  diluted  O.32 02/128  02  def!ned  aS O.25% [eSi su5s(ance  + 99.75%

400 ppm AOAC  Synthetic  Hard  Water,  exposed  to Porcine  Epidemic  Diarrhea  Virus  in the

presence  of a 0% fetal  bovine  serum  organic  soil load at room  temperature  (22.OoC)  and

24.35%  relative  humidity  for 2 minutes  are shown  in Tables  1-3.  All cell controls  were

negative  for  test  virus  infectivity.

The titer of the input virus control was 6.50 logl(i/200  4L. The titer of the dried virus control
was 5.50 logio/200  !L  (5.50 logi(,/carrier).  Following exposure, test virus infectivity was not
detected  in the  virus-test  substance  mixture  for  either  lot  at  any  dilution  tested

[<0.50 logl0/200  !L  (<0.50 loglO/carrier)].  Test substance cytotoxicity was not observed in
either lot at any dilution tested (<0.50 logl(i/200  IiL). The neutralization control (non-virucidal
level  of the  test substance)  indicates  that the  test substance  was  neutralized  at

<0.50 10gio/200 IJL far 50iF1 10iS.

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

viral  titer, per  volume  inoculated per  well  and per  carrier,  was  >5.00  logl(i  for  both  lots.

STUDY  CONCLUSION

Under  the  conditions  of  this  investigation  and  in the  presence  of  a O% fetal  bovine

serum  organic  soil  load,  One  Spray  Concentrate,  diluted  O.32 oz/128  oz defined  as

0.25%  test  substance  + 99.75%  400  ppm  AOAC  Synthetic  Hard  Water,  demonstrated

a >3 loglo  reduction  in titer  of  Porcine  Epidemic  Diarrhea  Virus  following  a 2 minute
exposure  time  at room  temperature  (22.OoC) and 24.35%  relative  humidity  as

required  by  Health  Canada.

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  Analytical  Lab  Group-Midwest  name,  logo  or  any  other

representation  of  Analytical  Lab  Group-Midwest  without  the  written  approval  of

Analytical  Lab  Group-Midwest  is prohibited.  In addition,  Analytical  Lab  Group-

Midwest  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

Analytical  Lab  Group-Midwest.
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TABLE  1: Virus  Controls  and  Test  Results

Effects  of  One  Spray  Concentrate  (Lot  # 8250111001  and  Lot  # 8250111901)

Following  a 2 Minute  Exposure  to Porcine  Epidemic  Diarrhea  Virus

Dried  on an Inanimate  Surface

Dilution
Input  Virus

Control

Dried  Virus

Control

Porcine

Epidemic

Diarrhea  Virus  +

LOt #

8250111001

Porcine

Epidemic

Diarrhea  Virus  +

Lot  #

8250111901

Cell  Control

1 0-'

1 0-'-

1 0-a

1 0-"

1 0'

1 0'

1 0-'

00

++

++

++

++

++

++

00

0000

++++

++++

++++

++++

++++

0000

NT

0000

0000

0000

0000

0000

oooo

0000

NT

0000

0000

0000

0000

0000

0000

0000

NT

TC1D5./200  IJL i o6.50 1(i5.50 <_j 00.50 _< j00.50

TCID5(,/carrier NA 1 05.5C) _< j00.50 _< j00.50

(+)  =  Positive  for  the presence  of  test  virus

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

(NA)  = Not  applicable

(NT)  = Not  tested
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TABLE  2: Cytotoxicity  Control  Results

Cytotoxicity  of  One  Spray  Concentrate  on  Vero  76 Cell  Cultures

Dilution Cytotoxicity  Control

Lot  # 8250111001

Cytotoxicity  Control

Lot  # 8250111901

Cell Control

1 0-'

I O-'-

1 0-a

I O-"

1 0-"

1 0-"

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

TCD5(,/200  4L _<100.50 <_j00.50

(O) = No test  virus  recovered  and/or  no cytotoxicity  present
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TABLE  3: Neutralization  Control  Results

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

I Dilution
I

Test  Virus  + Cytotoxicity

Control

Lot  # 8250111001

Test  Virus  + Cytotoxicity

Control

Lot  # 8250111901

I
 Cell Control

, 1 0-'

i 1 0-a
1 0-a

I qo-4

1 0'

i 10-"

0000

++++

++++

++++

++++

++++

++++

0000

++++

++++

++++

++++

++++

++++

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

(neutralization  control)

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

Results  of the non-virucidal  level  control  indicate  that  the test  substance  was  neutralized  at

a TCID50/200  !L  of <0.50 logl(i  for both lots.
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