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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

This  study  meets  U.S.  Environmental  Protection  Agency's  Good  Laboratory  Practice
Standards and requirements for 40 CFR § 160.

Records concerning test substance characteristics (i.e. composition, purity, stability, strength,
solubility)  are  maintained  by  the  Study  Sponsor.  The  Study  Sponsor  conducted  test
substance characterization as to identity,  strength, purity,  solubility  and composition, as
applicable, according to 40 CFR Part 160, Subpart F [160.105] prior to its use in the study.
The test substance certificate of analysis may be found attached to this report for reference.
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Name:  Meredith Fenner, B.S.
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Laboratory Practice Standards outlined in 40 CFR §160 and reported to management and
the Study Director:
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Date Reported to

Study Director
Date Reported to

Management

In Phase

Draft Report

Final Report
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Name: Hillary Johnson, M.S.
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FINAL STUDY REPORT SUMMARY

Study Title: AOAC Use-Dilution Test

Study Identification Number: GLP2158

Test Microorganism: Salmonella enterica subsp. enterica serovar Reading ATCC
6967

Test Substance: Lots: D7 Lot 1 (D7 Part 1 Lot: 18-625, D7 Part 2 Lot: 18-
643, D7 Part 3 Lot: 02-11-19-01)
D7 Lot 2 (D7 Part 1 Lot: 18-626, D7 Part 2 Lot: 18-644, 
D7 Part 3 Lot: 02-11-19-01)

Test Substance Dilution: Ready  to  use  liquid  test  substances,  see  page  10  for
preparation

Organic Soil Load: 5% v/v fetal bovine serum (FBS)

Carrier Type: Stainless steel penicylinders

Number of Carriers Per Lot: 10

Contact Time: 9 minutes 50 seconds ± 5 seconds

Exposure Temperature: 20°C ± 1°C

Neutralizer: Letheen Broth (10.0 ml) additionally supplemented to contain
0.1% Catalase

Study Results:

Test Date Microorganism
Number Confirmed Positive

Carriers/Total Number Tested Carrier Control Avg
Log10 CFU/Carrier

Lot: D7 Lot 1 Lot: D7 Lot 2

03JUL2019

Salmonella enterica
subsp. enterica
serovar Reading

ATCC 6967

0/10 0/10 6.15
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STUDY DATES

Study Initiation Date: 03JUL2019
Experimental Start Date/Time: 03JUL2019 / 1525
Experimental Termination Date/Time: 05JUL2019 / 1525
Study Completion Date: TBD

TEST SUBSTANCE 

Name: D7 Part 1, D7 Part 2, D7 Part 3

Lot: D7 Part 1 Lot: 18-625
Active Ingredient (concentration): Alkyl Dimethylbenzyl Ammonium Chloride 

(3.03 % wt.)
Date of Manufacture: 28NOV2018
Date Received: 05JUN019
Expiration Date: 28NOV2019

Lot: D7 Part 1 Lot: 18-626
Active Ingredients (concentration): Alkyl Dimethylbenzyl Ammonium Chloride 

(3.03 % wt.)
Date of Manufacture: 28NOV2018
Date Received: 05JUN019
Expiration Date: 28NOV2019

Lot: D7 Part 2 Lot: 18-643
Active Ingredients (concentration): Hydrogen Peroxide (7.506% wt.)
Date of Manufacture: 28NOV2018
Date Received: 05JUN2019
Expiration Date: 29NOV2019

Lot: D7 Part 2 Lot: 18-644
Active Ingredients (concentration): Hydrogen Peroxide (7.525% wt.)
Date of Manufacture: 28NOV2018
Date Received: 05JUN2019
Expiration Date:  29NOV2019

Lot: D7 Part 3 Lot: 02-11-19-01
Active Ingredients (concentration): Diacetin (<99%, inactive ingredient activator  

only, for dilution)
Date of Manufacture: 28NOV2018
Date Received: 05JUN2019
Expiration Date: 28NOV2019

Form: Dilution Required Test Substance

Storage Conditions: Ambient room temperature under fluorescent lighting.
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Test Substance Preparation

On the day of use, each lot of the test substance (D7 Lot 1 and D7 Lot 2) was prepared by
adding an equivalent dilution of 49 parts of D7 Part 1 to 49 parts of D7 Part 2 to 2 parts of
D7 Part 3. D7 Lot 1 was prepared by adding 147 ml of D7 Part 1 Lot 18-625 to 147 ml of
D7 Part 2 Lot 18-643 to 6 ml of D7 Part 3 Lot 02-11-19-01. D7 Lot 2 was prepared by
adding 147 ml of D7 Part 1 Lot 18-626 to 147 ml of D7 Part 2 Lot 18-644 to 6 ml of D7
Part  3  Lot  02-11-19-01.  The  prepared  test  substance  appeared  to  be  in  solution  as
determined by visual observation on the day of use. 10 ml aliquots of the test substance
were transferred into sterile 25×100 mm test  tubes. The test substance was allowed to
equilibrate to the exposure temperature for ≥10 minutes.
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PROTOCOL CHANGES

Protocol Amendment(s)

An  amendment  to  the  approved  protocol  was  made  on  12JUL2019  to  correct  the
expiration date of test substance D7 Part 2, Lots: 18-643 and 18-644 from 28NOV2019 to
29NOV2019.  The  accompanying  certificate  of  analysis  indicating  this  expiration  date,
which was inadvertently incorrect on the protocol, is included in this report on page 22.

Protocol Deviation(s)

On 05JUL2019,  a deviation to  the approved protocol  was noted,  wherein  the Carrier
Enumeration Results were not within the range of the Study Success Criteria of less than
1.0  × 105 CFU/Carrier corresponding to a mean log density of 5.0. The demonstrated
concentration  of  test  microorganism  was  observed  to  be  an  average  of  1.47  ×  106

CFU/Carrier corresponding to a mean log density of 6.15. This deviation was not thought
to have impacted the outcome of the study, as the results of the test for each lot tested
against the carriers demonstrated passing results. As referenced in the Product Performance
Criteria, retesting is not necessary, with a passing test of carriers above a log density of 5.0,
therefore no repeat testing was performed.

TEST PROCEDURE

Test System and Media

Test System: Salmonella  enterica  subsp.  enterica  serovar  Reading
ATCC 6967 received  from the  American  Type  Culture
Collection (ATCC).

Subculture/ Neutralization Broth: Letheen Broth  (10.0  ml)  additionally  supplemented to  
contain 0.1% Catalase

Agar Medium: Nutrient Agar

Preparation of the Test Culture

A daily culture of the test microorganism was created from the microbial library working
stock. A sterile loop or pipette tip was used to inoculate a sterile 15 ml conical containing
10 ml of Nutrient Broth (NTB). This culture was gently vortex mixed and incubated for 24
hours ± 2 hours at 36°C ± 1°C.

A test culture was initiated by transferring 0.010 ml of the most recent daily transfer culture
into an appropriate number of 15 ml conical tubes, each containing 10 ml of sterile NTB
and incubated for 48-54 hours at 36°C±1°C.
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The  test  cultures  were  vortex  mixed  for  3-4  seconds  and  allowed  to  dwell  at  room
temperature for ≥ 10 minutes. The upper portion of the mixed culture(s) was removed,
leaving behind any debris  or  clumps,  and pooled in an appropriate  vessel(s).  For  the
purposes of achieving carrier  counts within the range of the study, the test  culture was
diluted 1:5 in NTB.

Supplementation of Test Culture with Organic “Soil” Load

A 1.75 ml aliquot of FBS was added to 33.25 ml of test culture to yield a total volume of
35.0 ml of 5% fetal bovine serum organic soil load.

Preparation of Test Carriers

Stainless  steel  penicylinders  that  had  been  biologically  screened  following  the  Official
Method of Analysis and passed with no growth were utilized as the test carriers. The carriers
were soaked overnight in 1 N NaOH, and then rinsed in tap water until the alkalinity was
neutral.  The  carriers  were visually  screened for  defects  and only  those carriers  without
visible  defects  were  placed  into  vessels  with  deionized  water  autoclave  sterilized  on  a
slow/liquid cycle for at least 20 minutes at approximately 121°C.

Carrier Inoculation with Test Culture

The deionized water was aspirated from the vessel containing the prepared carriers using a
sterile serological pipette. The test culture was added to the drained vessel containing the
penicylinders, such that all carriers are completely submerged in the test culture for uniform
coverage of ~1 ml of test culture per carrier.

The  test  culture  and  penicylinders  were  allowed  to  dwell  for  16  minutes  at  room
temperature (24.4°C and 41% relative  humidity).  After  the soak time had elapsed, the
culture was aspirated and the penicylinders were removed from the container aseptically
using a sterile wire hook, tapping the carrier against the side of the container to remove
excess culture. The carriers were placed, no more than 12 carriers to a dish, in sterile Petri
dishes lined with two pieces of sterile filter paper without the carriers touching. The loaded
Petri  dishes  were  covered,  transferred  to  an  incubator  and  dried  at  36.0°C and  60%
humidity for 30 minutes. The inoculated carriers were used within 2 hours of drying.

Treatment of Carriers with Test Substance

The inoculated carriers were sequentially transferred using a heat-sterilized wire hook into
individual  25×100  mm test  tubes  containing  10  ml  of  test  substance,  at  appropriate
intervals to ensure careful and aseptic handling. Care was taken to avoid touching the
inside of the tube with the carrier. As the first carrier was submerged into the test substance,
a calibrated timer was started to measure the contact time. The carriers were placed into
the test substance within ± 5 seconds of the contact time.

The  tubes  containing  the  test  substance  and  carrier  were  gently  swirled,  2-3  gentle
rotations, then placed back at the test temperature (20°C ± 1°C) for the duration of the
contact time (≤10 minutes).
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After the contact time for each carrier had elapsed, each carrier was removed from the test
substance using a heat-sterilized wire hook. The carriers were tapped in the lower third of
the tube to remove excess test substance and transferred to a 20×150 mm tube containing
10.0  ml  of  the  appropriate  subculture/neutralization  broth,  such  that  the  carrier  was
completely  submerged.  Care  was  taken to  avoid  touching  the  sides  of  the  tube  while
transferring the carriers out of the tubes.

The procedure was repeated until all carriers had been exposed to the test substance for
the specified contact time and harvested into the subculture/neutralization broth.

STUDY CONTROLS

Neutralization Confirmation

Three sterile, uninoculated carriers were transferred to individual 25×100 mm test tubes
containing 10 ml of the test substance and a calibrated timer was started to measure the
contact  time.  As  the contact  time elapsed,  the  carriers  were sequentially  transferred to
20×150  mm  test  tubes  containing  10  ml  of  subculture/neutralization  broth  for
neutralization, which represented the neutralization confirmation test tubes. A series of 10-
fold dilutions of the test culture were performed in 9.0 ml of phosphate buffered dilution
water (PBDW) such that a 0.100 ml volume of the dilution targeted 10-100 CFU. This
inoculum was plated in duplicate to verify the number of CFU present. The neutralization
confirmation test and control tubes were inoculated with 0.100 ml volumes of the prepared
inoculum.  The  neutralization confirmation control  was  performed using multiple  carrier
replicates and inoculated with different dilutions of the prepared inoculum.

Enumeration of Inoculated Test Carriers

Prior to initiating the test and following the conclusion of the test, three inoculated carriers,
each from a different Petri dish, were individually transferred into tubes containing 10.0 ml
of  subculture/neutralization broth.  The six  carrier  density  subculture/neutralization broth
tubes were placed in a beaker filled with water to the level  of  liquid in the tubes. The
beaker was held by hand in a sonicator such that the beaker bottom did not touch the
bottom  of  the  sonicator  and  all  liquid  levels  were  approximately  equal.  The  beaker
containing the tubes was sonicated for 1 minute ± 5 seconds, as timed by a certified digital
timer. After sonication, the subculture/neutralization broth tubes from each set of three test
tubes (pre test and post test) were pooled prior to enumeration. The pooled cultures were
enumerated by performing a series of 10-fold dilutions in 9.0 ml of PBDW and plated in
duplicate,  using standard spread plating techniques.  This  step was performed within 2
hours of sonicating the subculture/neutralization tubes.

Carrier Sterility Control

An uninoculated carrier was harvested into a 25×150 mm tube containing 10.0 ml of
subculture/neutralization broth and incubated alongside the test materials.
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Viability Control

An inoculated, untreated test carrier was harvested into a 25×150 mm tube containing
10.0 ml of subculture/neutralization broth and incubated alongside the test materials.

Subculture/Neutralization Sterility Control

A 25×150 mm tube containing 10.0 ml of subculture/neutralization broth was incubated
alongside test materials. 

Media Sterility Controls

A volume of 0.1 ml of PBDW was added to sterile growth agar and incubated alongside
test materials to confirm sterility of the serial dilution media at the time of test. 

A volume of 0.1 ml of NTB was added to sterile growth agar and incubated alongside test
materials to confirm sterility of culture diluent at the time of test. 

A  volume  of  0.1  ml  of  FBS  was  added  to  sterile  agar  and  incubated  alongside  test
materials to confirm organic soil sterility at the time of test. 

A plate containing only sterile growth agar used in this study was incubated alongside test
materials to confirm sterility of media at the time of test.

Test Microorganism Purity Control

The test culture used in this study was subcultured onto growth agar medium and incubated
alongside  the  test  materials  to  morphologically  confirm  the  presence  of  target
microorganism and absence of contaminant microorganism.

Incubation of Tubes and Control Plates

Test tube racks were shaken thoroughly prior to transfer to the incubator. All tubes and
plates were incubated at 36°C ± 1°C for 48 hours ± 2 hours.
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CALCULATIONS AND STATISTICAL ANALYSIS

The following were calculations used in the study. Calculation variables may have been 
adjusted based on volumes and dilutions used.

(Average CFU for 10  -x  ) + (Average CFU for 10  -y  ) + (Average CFU for 10  -z  )   = CFU/ml of Control Carriers
        10-x + 10-y + 10-z

  
where 10-X,, 10-Y, and 10-Z are examples of dilutions that may be used

CFU/Carrier of Control Carriers = [(CFU/ml) × 10 ml]

Control Carrier Mean = (Log10 CFU/Carrier Pooled Pre Carriers + Log10 CFU/Carrier Pooled Post Carriers)      
Log10 Density 2

Average Neutralization Confirmation Inoculum = (CFU on plate 1 + CFU on plate 2) / 2

Statistical Analysis
No statistical analysis was performed.
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SUCCESS CRITERIA

The experimental success (controls) criteria follow:
• The test microorganism must demonstrate a concentration of at least 1.0 × 104

CFU/Carrier corresponding to a mean log density of 4.0 and not above 1.0 × 105

CFU/Carrier corresponding to a mean log density of 5.0.
• The subculture/neutralization broth sterility control tube demonstrates no growth.
• The carrier  sterility  control  subculture/neutralization  broth  tube  demonstrates  no

growth.
• The viability control subculture/neutralization broth tube demonstrates growth.
• At least one neutralization confirmation inoculum dilution demonstrates an average

concentration of ≤100 CFU.
• The neutralization confirmation subculture/neutralization broth tube corresponding

to the inoculum average concentration of ≤100 CFU demonstrates growth.
• The media sterility controls demonstrate no growth.
• The test microorganism purity control plate demonstrates the presence of the target

microorganism and absence of contaminant microorganisms.

The Environmental Protection Agency performance criteria for disinfection follow:
• 10 of the 10 carriers tested must be negative for growth per lot at the proposed
contact time.

Retesting guidance for disinfection follows:
• When a test  passes  and the  log10 density  of  the  test  carriers  is  above  5.0,  no

retesting is necessary. 
• When a test passes and the log10 density of the test carriers is below 4.0, retesting is

necessary. 
• When a test fails and the log10 density of the test carriers is below 5.0, no retesting

is necessary. 
• When a test fails and the log10 density of the test carriers is above 4.0, retesting may

be conducted.
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STUDY RECORD AND TEST SUBSTANCE RETENTION

Study Record Retention

The original (or certified copy) of the study report, protocol, and corresponding raw data
will be held in the archives of Microchem Laboratory for a minimum of five years following
the  study  completion  date.  Afterward,  Microchem  reserves  the  right  to  transfer  the
documents to the Study Sponsor (or Sponsor Representative, if applicable) at the Sponsor's
expense. For studies not meeting the performance criteria for submission or for studies that
have been canceled prior to the generation of valid data, the original (or certified copy) of
the final study report, protocol, and corresponding raw data will be held in the archives of
Microchem Laboratory for a minimum of two years following the study completion date at
which time they may be removed from the archive or transferred to the Sponsor’s archive at
their expense.

If  requested  by  the  Study  Sponsor  (or  Sponsor  Representative),  the  study  file  may  be
transferred to the Study Sponsor’s archive at the Study Sponsor's expense prior to the time
frames listed.

All test facility records including, but not limited to, standard operating procedures, quality
assurance inspection records, temperature and equipment records including maintenance,
inspection and calibration, and employee training records will be maintained at Microchem
Laboratory indefinitely.

Test Substance Retention

The test substance (or test control, test article, test device, as applicable) may be returned to
the Study Sponsor at the Study Sponsor’s request and expense following study completion
unless otherwise requested to be returned earlier. If the Study Sponsor does not request
return  of  the  sample,  it  will  be  disposed  >90  days  following  the  study  completion.
Arrangements may be made for extended storage as necessary, at the Sponsor’s request
and expense.
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RESULTS

Table 1: Carrier Enumeration Control Results

Test
Microorganism

Test Date Carrier CFU/Carrier Log10 Density
Mean Log10

Density

Salmonella
enterica subsp.

enterica
serovar

Reading ATCC
6967

03JUL2019

Pre Treatment 1.83 × 106 6.26

6.15

Post Treatment 1.10 × 106 6.04

Table 2: Test Results

Test
Microorganism

Test Substance Test Date
Number of

Carriers Tested

Number of Test
Tubes Showing

Growth

Number of Test
Tubes

Confirmed as
Test Organism

Salmonella
enterica subsp.

enterica
serovar

Reading ATCC
6967

D7
Lot 1

03JUL2019

10 0 N/A

D7
Lot 2

10 0 N/A

Table 4: Neutralization Confirmation Results

Test
Microorganism

Test
Substance

Test Date
Target

Inoculum
Plate Counts

(CFU)

Average
Inoculum

Concentration
(CFU)

Neutralization
Test and

Control Results
Positive for

Growth

Salmonella
enterica subsp.
enterica serovar
Reading ATCC

6967

D7
Lot 1

03JUL2019
10-100

CFU

TNTC / TNTC TNTC Yes

57 / 54 55.5 Yes
D7

Lot 2 8 / 7 7.5 Yes

Counts of over 100 CFU recorded as too numerous to count (TNTC).

Neutralization  confirmation  requirement  met  for  both  lots  as  demonstrated  by  positive
result in at least one neutralization control tube when inoculated with an average CFU of
≤100.

CFU = colony forming unit
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RESULTS (cont.)

Table 6: Control Results

Control Parameter
Test Date

03JUL2019

Viability Control Growth Observed 

Subculture/Neutralization Sterility Control No Growth Observed 

PBDW Sterility Control No Growth Observed 

Growth Agar Sterility Control No Growth Observed 

Carrier Sterility Control No Growth Observed

Organic Soil Load Sterility Control No Growth Observed 

Test Microorganism Purity Control Pure Target Microorganism

Culture Diluent Sterility Control No Growth Observed 

Table 7: Organism Propagation Conditions 

Test Culture Transfer Date and Time
Incubation Temperature

Range
Culture Incubation

Time

Initial Daily Culture 30JUN2019 / 1204
36°C ± 1°C

23 hours 11 minutes

Final Test Culture
(Transfer #2)

01JUL2019 / 1153 49 hours 35 minutes
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STUDY CONCLUSION

Test substance D7 (D7 Part 1 Lot: 18-625, D7 Part 2 Lot: 18-643 and D7 Part 1 Lot: 18-
626,  D7  Part  2  Lot:  18-644) was  tested  against  Salmonella  enterica  subsp.  enterica
serovar Reading ATCC 6967 in the presence of 5% (v/v) FBS organic soil load. A total of
10 contaminated carriers were exposed to each lot of the test substance for a contact time
of 9 minutes 50 seconds ± 5 seconds at a test  temperature of 20°C ± 1°C and then
chemically neutralized. 

Following a 9 minute 50 second ± 5 second contact time, D7 (D7 Part 1 Lot: 18-625, D7
Part 2 Lot: 18-643) disinfected 10 out of 10 carriers and D7 (D7 Part 1 Lot: 18-626, D7
Part 2 Lot: 18-644) disinfected 10 out of 10 carriers.

Under the conditions of this assay, D7 (D7 Part 1 Lot: 18-625, D7 Part 2 Lot: 18-643 and
D7 Part 1 Lot: 18-626, D7 Part 2 Lot: 18-644) met the requirements stated in the U.S. EPA
Product Performance Test Guidelines - Disinfectants for Use on Environmental Surfaces as
outlined in OCSPP 810.2200 and the success criteria detailed in the approved protocol.

The study was carried out in compliance with the approved protocol and all experimental
controls met the established acceptance criteria, except where otherwise noted on page 10
of this report.

There were no circumstances that may have affected the quality or the integrity of the data.
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