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STATEMENT OF NO DATA GONFIDENTIALITY 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. 1O(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 

tñe 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 compliance with U.S. Environmental

Protection Agency Good Laboratory Practice (GLP) regulations set forth in 40 CFR Part 160

with the following exception:

Characterization of the compounds was performed by the Sponsor prior to use in the study,

however, not per 40 CFR Part 160.

Submitter. Date:

Sponsor: Date

Study Di
Carrie K. Bauer, B.

I
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QUALITY ASSURANCE UNIT SUMMARY

Study: Evaluation of Disinfectant Efficacy against a Biofilm - Single Tube Method

The objective of the Quality Assurance Unit is to monitor the conduct and reporting of
non-clinical laboratory studies. This study has been performed in accordance to standard

operating procedures and the study protocol. ln accordance with Good Laboratory Practice

regulation 40 CFR Part 160, the Quality Assurance Unit maintains a copy of the study
protocol and standard operating procedures and has inspected this study on the date(s) 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 Date ,3- tto't K'

Phase lnspected
Date of Phase

lnspection
Date Reported to
Study Director

Date Reported to
Management

Critical Phase Audit:
Exposure
Conditions

November 2,2017 November 2,2017 November 2,2017

Draft Report
February 20,2018
February 21,2018
February 28,2018

February 28,2018

March 16,2018

Final Report March 13,2018 March 13,2018
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STUDY REPORT

GENERAL STUDY INFORMATION

Study Title: Evaluation of Disinfectant Efficacy against a Biofilm - Single
Tube Method

Project Number: A24276

Protocol Number: DSS01082117.BFLM'?

Sponsor: DeconT Systems, LLC
8541 E. Anderson Dr, #106
Scottsdale, M 85255

Test Facility: Accuratus Lab Services
1285 Corporate Center Drive, Suite 110
Eagan, MN 55121

TEST SU E IDENTITY

Test Su bstance G haracterization
Test substance characterization as to identity, strength, purity and uniformity, as

applicable, however, not according to 40 CFR, Part 160, Subpart F (160.105), was

documented prior to its use in the study. The Test Substance Certificate of Analysis

Reports may be found in Attachments lll-V. Test substance stability testing performed

according to 40 CFR, Part 160, Subpart F (160.105), was documented prior to its use in
the study.

Test Substance Name
/Batches:

STUDY DATES

Date Sample Received:
Study lnitiation Date:
Experimental Start Date:
Experimental End Date:
Study Completion Date:

D7 Part 1, Batch 17-390 + D7 Part 2, Batch 17-393 +

D7 Part 3, Batch 18840;
D7 Part 1, Batch 17-391 + D7 Part 2, Batch 17-394 +

D7 Part 3, Batch 18840;
D7 Part 1, Batch 17-392 + D7 Part 2, Batch 17-395 +

D7 Part3, Batch 18840

September 14,2017
October 27,2017
November 2,2017 (Start time: 2:01 Pm)
February 13,2018 (End time: 2:30 Pm)
March 16,2018
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OBJECTIVE

The objective of this study was to evaluate disinfectant efficacy against a biofilm prepared

using the CDC Biofilm Reactor using the Single Tube Method based on U.S. EPA MLB

SOPs MB-19 and MB-20.

SUMMARY F RESULTS

Test Substance: D7 Part 1, Batch 17-390 + D7 Part2, Batch 17-393+
D7 Part 3, Batch 18840;
D7 Part 1, Batch 17-391 + D7 Part 2, Batch 17-394 +

D7 Part 3, Batch 18840;
D7 Part 1, Batch 17-392 + D7 Part 2, Batch 17-395 +

D7 ParI3, Batch 18840

Dilution Ready to use after mixing Parts 1 ,2 and 3, defined as
Part 1 : 49 parts + Part 2 . 49parts + Part 3 : 2 parts

Staphylococcus aureus (ATCC 6538)Test Organism:

Exposure Time:

Exposure Temperature:

Efficacy Result:

10 minutes

21*2"C (20.5-21.0'C)

D7 Part 1, Batch 17-390 + D7 Part2, Batch 17-393 + D7 Part3,
Batch 18840, demonstrated a 99.99999% (7.56 logro) reduction
of Staphylococcus aureus biofilm following a 10 minute exposure
time at 21+2"C (20.5'C).

D7 Part 1, Batch 17-391+ D7 Part 2, Batch 17-394 + D7 Part 3,

Batch 18840, demonstrated a 99.99999% (7.58 logro) reduction
of Staphylococcus aureus biofilm following a 10 minute exposure
time at 21+2"C (20.5'C).

D7 Part 1, Batch 17-392 + D7 Part 2, Batch 17-395 + D7 Part 3,

Batch 18840, demonstrated a 99.9999% (6.97logro) reduction of
Staphylococcus aureus biofilm following a 10 minute exposure
time at 21x2'C (21.0"C).

1295CorporateCenterDrive,Suite1I0 Eagan,MN 55121 ' 877.287.8378 '651.379.5510 www.âccuratuslabs.com
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TEST HISTORY

Testing of D7 Part 1, Batch 17-390 + D7 Part 2, Batch 17-393 + D7 Part 3, Batch 18840

was initially performed on 1112117 and resulted in the carrier population and neutralization

confirmation controls not meeting the acceptance criteria. All data from testing performed

on 1112117 were deemed invalid and are presented in Attachment l, see protocol deviation
2.

On1l12l18, Testing of D7 Part 1, Batch 17-390 + D7 Part2, Batch 17-393 + D7 Part3,
Batch 18840was repeated and resulted in valid data presented in the body of the report

except for the test carrier results. A different neutralizer and volume of neutralizer (96 mL)

were used in testing. Due to the dilutions and volumes filtered and plated from the test
carriers, a 6-lo9 reduction could not be determined (see protocol deviation 1). The test

carrier data from testing performed on 1l12l18were deemed invalid and are presented in

Attachment ll.

On 1/19/18, Testing of D7 Part 1, Batch 17-391+ D7 Part2, Batch 17-394 + D7 Part3,
Batch 18840 was performed and resulted in valid data presented in the body of the report.

On 1126118, Testing of D7 Part 1, Batch 17-392+ D7 Part 2, Batch 17-395 + D7 Part 3,

Batch 18840 was performed and resulted in valid data presented in the body of the report.

On2l9l18, Testing of D7 Part 1, Batch 17-390 + D7 Part 2, Batch 17-393 + D7 Part 3,

Batch 18840 was repeated and resulted in valid data presented in the body of the report.

STUDY MATERIALS

Test

The test organism used in this study was obtained from the American Type Culture
Collection (ATCC), Manassas, VA.

Recovery Media
Neutralizer:

Agar Plate Medium

D/E Neutralizing Broth + 2.3o/o Lecithin + 5% Tween +

1.0% catalase
Tryptic Soy Agar with 5% Sheep Blood (BAP)

Garriers
Previously used coupon carriers made of glass (borosilicate) were used. Coupons were

checked for scratching, chipping, other damage or accumulated debris under 20X
magnification using a magnifying glass. Carriers with visible damage were not used in
testing. The carriers were submerged in laboratory soap diluted 1:100 in water and

sonicated for approximately 5 minutes. The carriers were rinsed in deionized water. The

carriers were submerged in deionized water and sonicated for approximately 1 minute.

The rinsing and sonication procedure was repeated using deionized water until no soap
was left on the carriers. The cleaned carriers were stored in a closed container prior to

use in testing.

Designation #Test Organism

6538Staphylococcus aureus

l2S5 Corporate Center Dr¡ve, Suite l10 . Eagan, MN 55121 877.287.8378 ' 651.379.5510 www.accuratuslabs.com
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TEST METHOD

To satisfy the requirement to evaluate each test substance lot/batch on separate test

dates. D7 Par|1, Batch 17-391+ D7 Part 2, Batch 17-394 + D7 Part 3, Batch 18840, was

tested on 1119118. D7 Part 1, Batch 17-392 + D7 Part 2, Batch 17-395 + D7 Part 3, Batch

18840 was tested on 1126118. D7 Part 1, Batch 17-390 + D7 Part 2, Batch 17-393 + D7
part 3, Batch 18840 was performed on 219118. Testing was performed the same on each

test date, unless othenruise noted.

Preparation of Test Substance
Thetest substance was ready to use (RTU), as received from the Sponsor, after mixing Parts

1,2 and 3, defined as Part 1 : 49 parts + Part 2: 49 parts + Part 3 : 2 parts, see table below

of volumes used. The prepared test substance was homogenous as determined by visual

observation and was used within three hours of preparation. The test substance was

equilibrated in a water bath at 21+2"C (20.5-21.0'C) for 210 minutes prior to use'

Preparation of Test Organism
A 10 pL aliquot of athawed, vortex mixed cryovial of stock organism broth culturewas
added to an initial 10 mL of Tryptic Soy Broth (TSB). The tube was vortex mixed and

incubated at 35-37'C under aerobic conditions tor 24x2 hours. Following incubation, the

initial suspension population of the culture was determined. ln addition, a culture purity

control was performed on the culture. (Refer to the lnitial Suspension Population Control

and Purity Control, respectively.)

The same procedures were followed for preparation of the test organism culture to be

used for the neutralization confirmation control with the following exception: an initial

suspension population and purity controls were not performed on this culture.

Preparation of GDG Biofilm Reactor
The CDC reactor was assembled with the selected carriers, autoclave-sterilized and was

allowed to cool to room temperature prior to use.

Test Date
D7 Part I

(mL)
Ð7 Parl2

(mL)
D7 Part 3

(mL)

1t1211I Batch 17-390
(a9.0 mL)

Batch 17-393
(49.0 mL)

Batch 18840
(2.00 mL)

1t19t1I Batch 17-391
(a9.0 mL)

Batch 17-394
(49.0 mL)

Batch 18840
(2.00 mL)

1t26t18
Batch 17-392

(a9.0 mL)
Batch 17-395

(49.0 mL)
Batch 18840

(2.00 mL)

2t9t18
Batch 17-390

(a9.0 mL)
Batch 17-393

(49.0 mL)
Batch 18840

(2.00 mL)
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Batch Phase Operation of CDC Biofilm Reactor
An operating volume of sterile Tryptic Soy Broth diluted 1:10 in sterile deionized water
(which targèted a final concentration of 3 g/L) was aseptically added into the sterile,
prepared rèactor. The operating volume was the volume of broth required to fill the reactor

io the drain spout after the rods and baffle were in place. This volume was determined to

be 325-335 mL for the reactors used in testing. The reactor was placed onto a stir plate

leaving any openings and tubing covered and/or clamped. The rod alignment pins were

secured into the top notches on the reactor.

A 1.0 mL aliquot of prepared test organism was transferred into the reactor through one

of the available top tubes or ports. The stir plate set to approximately 55-65 RPM was

initiated. The reactor was incubated with rotation at 35-37'C (36.0-36.2'C) for 24+2hours,

Continuous Flow Operation of CDC Biofilm Reactor
lnto a sterile carboy containing approximately 20 L of sterile deionized water, a 667 mL

aliquot of fullstrength Tryptic Soy Broth was aseptically added to generate a20L solution

containing 1 g/L of Tryptic Soy Broth. This solution continuously flowed into the reactor

following 
-batðfr phase operation. Based on the working volume of the CDC Biofilm

Reactor, the flow rate was determined by dividing the working volume by a 30 minutes

residence time. A t0.2 mL/minute rate was included for operational purposes. See table

on the next page for working volumes and determined flow rates per test date. The actual

1ow rate was verified by measuring the volume of flow from the nutrient tubing line after 1

minute of operation. The pump was adjusted, as necessary, to ensure the proper flow
rate. The connector was decontaminated with alcohol after flow verification. The flow
break was ensured to be clamped in an upright position and the nutrient tubing line was

aseptically connected from the carboy to the reactor. Once the flow had been verified, the

clamp from the waste tubing line was removed and a continuous flow of nutrients was
pumped into the reactor. Operation of the reactor was continued with a continuous flow
of nutrients for 24x2 hours at 35-37'C (35.7-36.1'C) and rotation (set to 60 RPM)'

Test Date
Working/Operating

Volume of CDG
Biofilm Reactor

Determined Flow
Rate

(mUminute)

Actual Flow Rate
(mUminute)

1t19118
335 mL 11.2 11.0

325 mL 10.8 11 .0

1t26118
335 mL 11.2 11.0

325 mL 10.8 11.O

2t9t18 335 mL 11.2 11.1

Preparation of lnoculated Garriers for Use in Testing
After continuous flow operation, randomly selected rods containing the carriers inoculated

with biofilm were aseptically removed from the reactor.

The carriers were rinsed to remove planktonic cells by holding the rod in a vertical position

over a sterile 50 mL conical tube containing 30 mL of sterile buffered water. The rod was

immersed once into the butfered water, moved back and forth with minimalto no splashing

and then immediately removed. A new sterile 50 mL conical tube containing 30 mL of

buffered water was used for each rod.
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Randomly selected, contaminated carriers were transferred to individual, sterile 250 mL
conicaltubes (see planned protocol deviation 3). To do this, the rod containing the carrier
was held centered over an empty conical tube. The set-screw was loosened and the
carrier was allowed to drop directly to the bottom of the tube. lf the coupon did not freely
drop, the carrier was pressed directly in the center using a flame-sterilized Allen wrench.
Care was taken to avoid touching the top or inner sides of the conical tube with a

contaminated carrier. lf a tube was touched, a new tube and carrier was used as a
replacement. To ensure that the maximum biofilm surface was in contact with the solution,
the carrier was oriented (or adjusted to position) at an angle in the bottom of the tube.
Five test carriers and three control carriers were evaluated per batch.

Preparation of the Ultrasonic Cleaner (Sonicator)
The ultrasonic cleaner was degassed at 10Oo/o power for >5 minutes prior to use. A conical
tube rack was suspended in the bath so that the fluid levels were even with the water level.
To sonicate the subcultures, the sonicator was set to 45 kHz, 10% power and the "sweep"

function turned off.

Exposure Gonditions
For each test carrier, a4.0 mL aliquot of test substance was transferred into the tubes
containing the carriers at staggered intervals. The carrier was ensured to be completely
covered with test substance. Each tube was tapped to release any air bubbles; the tubes
were not shaken. Each carrier was exposed for 10 minutes al21t2"C (20.5-21.0"C). A
water bath was utilized to achieve the exposure temperature.

Test System Recovery
Following the Sponsor specified exposure time, a 96.0 mL aliquot of neutralizer was
transferred to each tube and each tube was vigorously shaken several times to mix the
contents thoroughly.

Each tube was vortex-mixed on the highest setting for 30t5 seconds. The tubes were placed

into a test tube rack suspended in an ultrasonic cleaner so that the liquid level in the tubes
was even with the level of water in the bath. The tubes were sonicated for
30t5 seconds. Following sonication, the tubes were vortex-mixed for 30+5 seconds for a

second time. The tubes were sonicated for 30t5 seconds for a second time and vortex-
mixed for 30t5 seconds for a third time. The tubes represented the 100 dilution.

For treated carriers, ten-fold serial dilutions of the neutralized contents were prepared. An
aliquot of 25 mL from the 100 dilution and the entire contents of the 10-1 dilution (10 mL) were
individually processed through a 0.45 pm polyethersulfone filter unit pre-wetted with 20 mL
of sterile phosphate buffered dilution water (PBDW. The 10-1 dilution tube was rinsed with
approximately 10 mL of PBDW and filtered. The sides of each filter funnel were also rinsed
with additional PBDW and filtered. The filters were aseptically plated onto the recovery agar
medium.

lncubation and Observation
The plates were incubated at 36t1'C lor 48x4 hours. The subcultures were placed at
2-8"Cfor2-3 days priorto examination. Following incubation and storage, the subcultures
were enumerated.

1285CorporateCenterDrive,Suite110.Eagan,MN55121 '877.287.8378 65l.379.5510 www.accuratusiabs.com
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On 1/30/18 (from test date: 1126118) and 2113118 (from test date 219118), representative test
and positive control subcultures showing growth were visually examined, Gram stained and
biochemically assayed to confirm or rule out the presence of the test organism.

STUDY CONTROLS

Purity Control
This control was performed on the day the biofilm reactor was inoculated. A "streak plate for
isolation" was performed on the organism culture. The subculture plate was incubated for
48*4 hours at 36+1"C. Following incubation, the plate was examined in order to confirm the
presence of a pure culture. The acceptance criterion for this study control is a pure culture
demonstrating colony morphology typical of the test organism.

lnitial Suspension Population Control
The prepared test organism suspension used to inoculate the CDC Biofilm reactor was
serially diluted and plated using 0.1 mL aliquots and standard microbiologicaltechniques.
The subculture plate was incubated for 48+4 hours at 36t1'C. Following incubation, the
organism plates were observed and enumerated. This control is performed for informational
purposes and therefore has no acceptance criterion.

Garrier Population Gontrol
Three inoculated control carriers were treated as in the test, replacing the test substance
with buffered water. Following neutralization, the tubes were vortex mixed and sonicated
as in the test procedure. The neutralized tube represented the 100 dilution. Ten-fold serial
dilutions were prepared and 0.1 mL aliquots of the 10-3 through 10-7 dilutions were spread
plated in duplicate. The plates were incubated and enumerated. The acceptance criteria
for this control is a mean log density of 7.5-9.0 CFU/coupon.

Neutralizer Sterility Gontrol
A 1.0 mL aliquot of the neutralizer was plated as in the test and incubated. The
acceptance criterion for this study control is a lack of growth.

Garrier Sterility Gontrol
Prior to testing, a representative, uninoculated carrier was added to fluid thioglycollate
medium (FTM) or other appropriate media. The vessel was incubated. The acceptance
criterion is a lack of growth following incubation.

Neutralization Confirmation Gontrol
The following neutralization confirmation control was performed concurrent with testing

The prepared test organism was serially diluted to target 20-200 CFU (filter plates) per
0.1 mL. Multiple organism dilutions were prepared. The 10-s and 10-6 test organism
dilutions were used in the control.

Test Culture Titer (TCT)
Utilizing staggered timed intervals, 0.1 mL of diluted test organism was added to 100 mL
of PBDW (in triplicate) and vortex mixed. This portion of the control is used for calculation
purposes. The mixture was held for 10 minutest3O seconds at 21t2"C. lndividual
0.45 pm PES membrane filters were used and 25 mL aliquots from each tube were
filtered. The acceptance criterion for this study control is growth.
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Neutralizer Toxicitv Treatment (NTT)

Utilizing staggered timed intervals, 0.1 mL of diluted organism was added to 100 mL of sterile
neutralizer (in triplicate) and vortex mixed. The mixture was held for 10 minutest
30 seconds at21+2"C. lndividual 0.45 ¡rm PES membrane filters were used and 25 mL
aliquots from each tube were filtered. The acceptance criterion for this study control is the
average CFU/plate of a given test organism dilution for the NTT is within 50% of the average
CFU/plate of the same test organism dilution for the TCT. A count less than 50% indicates
that the neutralizer is harmful to the test organism. Note: counts higher than the average TCT
(e.g.,120o/o of the average TCT) are also deemed valid, see protocolamendment 1.

Neutral ization Confirmation Control Treatment (N CT)
Utilizing staggered timed intervals, 4 mL of test substance was added to 96.0 mL of
neutralizer (in triplicate) and mixed. Within 10 seconds, 0.1 mL of diluted test organism was
added and vortex mixed. Each mixture was held for 10 minutes*30 seconds at room

temperature. lndividual 0.45 pm PES membrane filters were used and 25 mL aliquots
from each tube were filtered. The acceptance criterion for this study control is the average
CFU/plate of a given test organism dilution for the NCT is within 50% of the average
CFU/plate of the same test organism dilution for the TCT. Note: counts higher than the
average TCT (e.9., 12Oo/o of the average TCT) are also deemed valid, see protocol

amendment 1.

The filters from each treatment were aseptically plated onto the recovery agar medium.

STUDY ACCEPTANCE CRITERIA

Test Substance Performance Griteria
The efficacy performance requirements for label claims require that the test substance
demonstrate a minimum of a 6 Logro reduction in numbers of the test organism as compared
to the carrier population control.

Control Acceptance Griteria
The study controls must perform according to the criteria detailed in the study controls
description section. lf any of the control acceptance criteria are not met, the test may be
repeated under the current protocol number. lf the population control exceeds an average
logro value of 9.0 and the test substance does not meet the performance criteria, the Sponsor
may invalidate the study and repeat testing.

lf any portion of the protocol is executed incorrectly warranting repeat testing, the test may
be repeated under the current protocol number. lf the population control fails to meet the
minimum requirement or if the neutralization control acceptance criteria is not met and the
study fails to meet the efficacy requirements, repeat testing is not required.
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PROTOCOL CHANGES

Protocol Amendments:

Amendment 1

For clarification and to align with the current EPA SOPs MB-20 and MB-19, the protocol is

amended as follows:

STUDY CONTROLS

Neutralization Confirmation Control

Neutralizer Toxicitv Treatment (NTT)
The acceptance cr¡terion for this study control is the average CFU/plate of a given test

organism dilution for the NTT is within 50o/o of the average CFU/plate of the same test

organism dilution for the TCT. A count less than 50% indicates that the neutralizer is harmful

to the test organism. Note: counts higher than the average TCT (e.9., 12ïo/o of the average
TCT) are also deemed valid.

Neutralization Confirmation Control Treatment (NCT)

The acceptance criterion for this study control is the average CFU/plate of a given test

organism dilution for the NCT is within 50% of the average CFU/plate of the same test

organism dilution for the TCT. Note: counts higher than the average TCT (e.9., 12oo/o of the

average TCT) are also deemed valid.

DATA ANALYSIS

Calculations

CFU/mL = (averaqe number of colonies/plate@dilution) x (dilution factor)
(volume Plated in mL)

Number of Organisms Surviving per Control Garrier

CFU/carrier =

xZ

where 10-* and 10-' are the dilutions plated
"Y' accounts for volume plated (0.1 mL)
"Z' is the volume of liquid (neutralizer + disinfectant) in the tube with the carrier
(e.9.40 mL)

Only applicable dilutions with countable numbers will be used'

tfUean CfU for tA-l + f
ft1U*) + (1tr)l

Y
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Number of Organisms Surv¡ving per Treated (test) Carrier

CFU/carrier = XZ

where a and b arethevolumesfiltered (typically: 10x 100 + 10x 10-1 = 11)
"Z' is the volume of liquid (neutralizer + disinfectant) in the tube with the carrier
(e.g. 40 mL)

For cases where there is no recovery for the treated coupons (100 and 10-1) and
only a sample of the 100 tube is filtered, substitute 0.5 CFU at the 100 dilution and
scale up accordingly. lf different dilutions were filtered, substitute 0.5 CFU at the
lowest dilution and scale up accordingly.

For example

filter + 1 x 40 mL = 2 CFU/carrier
[(10 x 1 +(10x1 )l

For cases where there is no recovery for the treated coupons and the entire
contents of the 100 tube is filtered, the LR is greater than or equal to the mean
control counts.
Geometric Mean of Number of Organisms Surviving on Test or Control Carriers

Geometric Mean = Antilog of LoqroXr + LoqroXzl lQgroXH
N

Where: X equals CFU/carrier
N equals number of carriers

Log Reduction (LR)

Logro Reduction = Logro (a) - Logro (b)

Where:
a=

CFI,J per filter for 100 + CFIJ per fitter for 1A1 )
)

geometric mean of the number of organisms surviving on the
inoculated control carriers.
geometric mean of the number of organisms surviving on the test
carriers.

þ=

Percent Reduction (PR)

PR=(a-b) x100
a

Where
a=

þ=

geometric mean of the number of organisms surviving on the
inoculated control carriers.
geometric mean of the number of organisms surviving on the test
carriers.
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Recovery Difference

Average CFU in TCT - Average CFU in NCT or NTÏ
Used for the neutralization confirmation control.

Statistical Methods
None used.

The protocol is also amended to correct the EPA SOPs that are referenced from the draft
verslons to the current revisions as follows:

U.S. Environmental Protection Agency Office of Pesticide Programs, MLB SOP MB-
19: Growing a Biofilm using the CDC Biofilm Reactor, May 2017.

U.S. Environmental Protection Agency Office of Pesticide Programs, MLB SOP MB-
20: Single Tube Method for Determining the Efficacy of Disinfectants against Bacterial
Biofilm, May 2017.

Amendment 2
Amendment 1 is being amended to correct a typographical error. The Effective Date for
amendment 1 should be February 14,2018 per the raw data.

Protocol Deviations:

Deviation 1

On test date, 1112118, only atotal of 1.1 mL of thetotal volume of the neutralized solution
were filtered fortest samples (9 mL from the 10^-1 dilution and 10 mL from the 10^-2 dilution).
Per the protocol, when more than 36 mL of neutralizer is used, a minimum of 25o/o of the
neutralized solution shall be filtered. There is no impact to the overall study since the test
results were invalidated and testing of the lot of test substance involved was repeated and
resulted in valid data.

Deviation 2
For carriers prepared on 10/30/17; during cleaning, the carriers were sonicated for 30 second
intervals initially and between subsequent rinses. The carriers should have been sonicated
for 5 minutes initially followed by 1 minute sonication intervals between rinsing per the
protocol. There is no impact to the overallstudy, testing performed on 1112117 that used the
carriers resulted in invalid data due to the neutralization confirmation control not meeting the
acceptance criteria and the test was repeated.

Deviation 3
A deviation to the protocol was planned to use 250 mL conical tubes for carrier exposure to
the test substance and forthe carrier population control and neutralization controls to account
for the larger volume of neutralizer used in the study. There is no impact to the overall intent

of the study, the protocol allows for larger volumes of neutralizer. The conical shape of the
larger tube still allowed the carrier to be positioned at an angle in the bottom of the tube
ensuring maximum contact between the biofilm surface and the test substance (or
appropriate solution).
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DATA ANALYSIS

Calculations

CFU/carrier = +
(ax1 +(bx1t

CFU/mL = (averaqe number of colonies/plate@dilution) x (dilution factor)
(volume plated in mL)

Number of Organisms Surv¡ving per Gontrol Garrier

CFU/carrier = tfUean CfU for tO-l + t
ffif*) + (lt')l

Y

xZ

xZ

where 10-* and 10-" are the dilutions plated
"Y' accounts for volume plated (0.1 mL)
"Z'is the volume of liquid (neutralizer + disinfectant) in the tube with the carrier
(e.9.40 mL)

Only applicable dilutions with countable numbers will be used

Number of Organisms Surviving per Treated (test) Carrier

5

where a and b arethe volumesfiltered (typically: 10 x 100 + 10 x 10-1 = 11)

"Z' is the volume of liquid (neutralizer + disinfectant) in the tube with the carrier
(40 mL)

For cases where there is no recovery for the treated coupons (100 and 10-1) and

only a sample of the 100 tube is filtered, substitute 0.5 CFU at the 100 dilution and
scale up accordingly. lf different dilutions were filtered, substitute 0.5 CFU at the
lowest dilution and scale up accordingly.

For example:

1d + 1 x 40 mL = 2 CFU/carrier

[(10x100)+(10x10

For cases where there is no recovery for the treated coupons and the entire
contents of the 100 tube is filtered, the LR is greater than or equal to the mean
control counts.
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Geometric Mean of Number of Organisms Surv¡ving on Test or Control Carriers

Geometric Mean = Antilog of LoqroXr + LoqroXz + LoOroX¡r
N

Where: X equals CFU/carrier
N equals number of carriers

Log Reduction (LR)

Logro Reduction = Logro (a) - Logro (b)

Where
a= geometric mean of the number of organisms surviving on the

inoculated control carriers.
geometric mean of the number of organisms surviving on the test
carriers.

þ=

Percent Reduction (PR)

PR=(a-b) x100
a

Where
a=

þ=

geometric mean of the number of organisms surviving on the
inoculated control carriers.
geometrlc mean of the number of organisms surviving on the test
carners.

Recovery Difference

Average CFU in TCT - Average CFU in NCT or NTT
Used for the neutralization confirmation control.

Statistical Methods
None used.
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STUDY RETENTION

Record Retention
All of the original raw data developed exclusively for this study shall be archived at
Accuratus Lab Services, 1285 Corporate Center Drive, Suite 110, Eagan, MN 55121 for a
minimum of five years following the study completion date. After this time, the Sponsor
(or the Sponsor Representative, if applicable) will be contacted to determine the final

disposition. The original data includes, but is 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 final study report.
7. Study-specific SOP deviations made during the study.

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

REFERENCES

1. U.S. Environmental Protection Agency. Draft Guidance to Assess the Efficacy of
Antimicrobial Pesticide Products lntended to Control Public Health Biofilms on Hard,

Non-Porous Surfaces. September 27, 2016.

2. U.S. Environmental Protection Agency Office of Pesticide Programs, MLB SOP MB-
19: Growing a Biofilm using the CDC Biofilm Reactor, May 2017.

3. U.S. Environmental Protection Agency Office of Pesticide Programs, MLB SOP MB-
20: Single Tube Method for Determining the Efficacy of Disinfectants against Bacterial
Biofilm, May 2017.

4. U.S. Environmental Protection Agency, Office of Chemical Safety and Pollution
Prevention, Product Performance Test Guidelines, OCSPP 810.2000: General
Considerations for Uses of Antimicrobial Agents, September 4,2012'

RESULTS

For Control and Neutralization Results, see Tables 14.
All data measurements/controls including the culture purity, carrier sterility, neutralizer
sterility, carrier population and neutralization confirmation controls were within acceptance
criteria

For Test Results, see Tables 5-7.
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ANALYSIS

D7 Part 1, Batch 17-390 + D7 Part 2, Batch 17-393 + D7 Part 3, Batch 18840, ready to use
after mixing 49 mL of Part 1 + 49 mL of Part2 + 2 mL of Part 3, demonstrated a 99.99999%
(7.56 logro) reduction of a Sfaphylococcus aureus (ATCC 6538) biofilm following a
10 minute exposure time when tested at21*'2'C (20.5'C).

D7 Part 1 , Batch 17-391 + D7 Part 2, Batch 17-394 + D7 Part 3, Batch 18840, ready to use
after mixing 49 mL of Part 1 + 49 mL of Part 2 + 2 mLof Part 3, demonstrated a 99.99999%
(7.58 logro) reduction of a Sfaphylococcus aureus (ATCC 6538) biofilm following a
10 minute exposure time when tested at21+2"C (20.5'C).

D7 Part 1, Batch 17-392 + D7 Part 2, Batch 17-395 + D7 Part 3, Batch 18840, readyto use
after mixing 49 mL of Part 1 + 49 mL of Parl2 + 2 mL of Part 3, demonstrated a 99.9999%
(6.97 logro) reduction of a Sfaphylococcus aureus (ATCC 6538) biofilm following a
10 minute exposure time when tested at21+2'C (21.0"C).

CONCLUSION

Under the conditions of this investigation, D7 Part l, Batch l7-390 + D7 Part 2, Batch
17-393 + D7 Part 3, Batch 18840; D7 Part 1, Batch 17-391 + D7 Part 2, Batch
17-394 + D7 Part 3, Batch 18840 and D7 Part 1, Batch '17'392 + D7 Part 2, Batch
f 7-395 + D7 Part 3, Batch 18840, ready to use after mixing 49 mL of Part I + 49 mL
of Part 2 + 2 mL of Part 3, demonstrated efficacy against a Staphylococcus aureus
(ATCC 6533) biofilm as required by the U.S. EPA following a l0 minute exposure
time when tested at21t2"C (20.5-21.0"C).

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 Accuratus Lab Services name, logo or any other representation
of Accuratus Lab Services without the written approval of Accuratus Lab
Services is prohibited. In addition, Accuratus Lab Services 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 Accuratus Lab Services.
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TABLE I: GONTROL RESULTS

The following results from controls confirmed study validity:

CFU = Colony Forming Units
T = Too Numerous To Count (>300 colonies)

TABLE 2: lNlTlAL SUSPENSION POPULATION CONTROL RESULTS

Type of Gontrol

Results
Staphylococcus aureus

(ATCC 6538)
Test Date:

1t12t18
Test Date:

1t19t18
Test Date:

1t26t18
Test Date:

2t9t18

Purity Control Pure Pure Pure Pure

Carrier Sterility No Growth No Growth No Growth No Growth

Neutralizer Sterility No Growth No Growth No Growth No Growth

Test Organism: Sfapåylococcus aureus (ATCC 6538)

Test
Date

Volume
Plated

Dilution Factor
GFU/mL

l0'5 l0€ 10-7

1t12t18 0.1 mL T,T 106,114 16,12 1.10 x 10e

1t19t18 0.1 mL T, T 90,84 1 5 11 8.7 x 108

1t26t18 0.1 mL T,T 126,118 15,7 1,22x10e

2t9t18 0.1 mL T,T 93 94 10,17 9.4 x 108
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TABLE 3: NEUTRALIZATION CONFIRMATION CONTROL RESULTS

Test Organism: Sfaphylococcus aureus (ATCC 6538)

Test
Date

Substance/ldentity
o
J

o

Neutralization
Confirmation 50% of

TCT

Pass/Fail
(>50% of

rcT)Results
(CFU/filter)

Average
CFU

1t12t184

Test Culture Titer
(rcr)

10-5 T T t T
26

13

Not
applicable

10-6 25,27,27

Neutralizer Toxicity
Control
(Nrr)

10-5 T,T,T
25 Pass

10-6 29, 16,31

D7 Part 1, Batch 17-
390 + D7 Part2,

Batch 17-393 + D7
Part 3, Batch 18840

10-5 114, 100,41
19 Pass

l0-6 22,19,17

1t1U18a

Test Culture Titer
(rcr)

10-5 T,T,T
30

15

Not
applicable

10-6 32,27,31

Neutralizer Toxicity
Control
(Nrr)

10-5 T,T,T
37 Pass

10-6 44, 30, 38

D7 Part 1, Batch 17-
391 + D7 Part 2, Batch

17-394 + D7 Part 3,

Batch 18840

10-5 T,T,T
31 Pass

10-6 31,33,30

1t2d18a

Test Culture Titer
(rcr)

10-5 T,T,T
58

29

Not
applicable

l0-6 64, 60, 51

Neutralizer Toxicity
Control
(Nrr)

10-5 T,T,T
73 Pass

10-6 86, 78, 54

D7 Part 1, Batch 17-
392 + D7 Part 2, Batch

17-395 + D7 Part 3,

Batch 18840

10-s T,T,T
39 Pass

l0-6 30 36 52

CFU = Colony Forming Units
T = Too Numerous To Count (>200 colonies)
a Calculations performed using results from the l0-6dilution
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TABLE 4: CARRIER POPULATION CONTROL RESULTS

lest Organism: Súaphylococcus aureus (ATCC 6538)

Volume Plated: 0.1 mL
Test Date: U1Aß
Carrier

#
Dilution Factor CFU/

carrier Logro
Geometric Mean
(Average Logro)l0'3 104 l0'5 106 10'7

1 60,76 11,8 3 t 0 1,0 0,0 7.3x107 7.86

3]2x 107

(7.57)2 31,31 5,3 0 0 0 0 0,0 3.2x107 7.51

3 25,19 1,1 1,1 0, 0 0, 0 2.2x 107 7.34

Test Date: 1119118

Carrier
#

Dilution Factor CFU/
carrier Logro

Geometric Mean
(Average Logro)l0-3 104 l0-5 l0€ 10'7

1 76 92 7,14 2,2 0,0 0 0 8.7 x 1Q7 7.94

7.59 x 107
(7.88)2 58 t 58 9,12 3,0 0, 1 0 0 6.5 x 107 7.81

3 76,70 10,9 1 0 0, 1 0 0 7.7 x1O7 7.89

Test Date: 1126118

Carrier
#

Dilution Factor CFU/
carrier

Logro
Geometric Mean
(Average Logro)l0-3 104 l0-5 106 10'7

1 39,30 5,2 I 0 0, 1 2,0 3.8 x 107 7.58

3.72x1Q7
(7.57)2 68, 65 6, 10 2,0 0,0 1,0 6.9 x 107 7.84

3 19,17 3,2 0 0 0 0 0,0 1.9 x 107 7.28

Test Date: 2iil18
Carrier

#
Dilution Factor CFU/

carrier Logro
Geometric Mean
(Average Logro)10'3 104 l0'5 106 10'7

1 93,86
19,
42 8,7 30

31
2,0 1.4 x 108 8.15

9.55 x 107
(7.e8)2 54,55

15,
21

55,
56

1 4, 0,0 1.2 x 108 8.08

3 47,39 7 7 3,2 1,3 0,0 5.0 x 107 7.70

CFU = Colony Forming Units
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TABLE 5: TEST RESULTS FOR
D7 Part l, Batch 17-390 + D7 Part 2, Batch 17-393 + D7 Part 3, Batch 18840

CFU = Colony Forming Units

Test Organism: Sfapfi ylococcus aureus (ArGC 6538)

Test Date: AgnS
Dilution

(Volume filtered)
Garrier #1 Garrier #2 Carrier #3 Garrier #4 Garrier #5

100(25 mL) 0 0 0 0 0

10-1(10 mL) 2 0 0 0 0

CFU/Carrier 8x100 2x 1Oo 2x1Oo 2xl}o 2x 100

Logro CFU/Garrier 0.90 0.30 0.30 0.30 0.30

Average Logro 0.42

Geometric Mean
(GFU/Carrier)

2.63 x 100

Reduction 99.99999% 7.56logro
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TABLE 6: TEST RESULTS FOR
D7 Part l, Batch 17-391+ D7 Part 2, Batch 17-394 + D7 Part 3, Batch 18840

CFU = Colony Forming Units

fest Organism: Staphylococcus aureus (ATCC 6538)

Test Date: 1119/,18

Dilution
(Volume filtered)

Carrier #1 Ca¡¡ier#2 Garrier #3 Carrier #.4 Garrier #5

100(25 mL) 0 0 0 0 0

10-1(10 mL) 0 0 0 0 0

CFU/Garrier 2x1Oo 2x100 2x100 2x1Oo 2x100

Loglo GFU/Garrier 0.30 0.30 0.30 0.30 0.30

Average Logro 0.30

Geometric Mean
(CFU/Garrier)

2.00 x 100

Reduction 99.99999% 7.58logro
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TABLE 7: TEST RESULTS FOR
D7 Part l, Batch 17-392 + D7 Part 2, Batch 17-395 + D7 Part 3, Batch 18840

CFU = Colony Forming Units

fest Organism: Súapåylococcus aureus (ATCC 6538)

Test Date: 1/,2d18

Dilution
(Volume filtered) Carrier #1 Ca¡rier #2 Garrier #3 Carrier #.,0 Carrier #5

100 (25 mL) I 7 0 0 0

10r (10 mL) 0 1 0 0 0

GFU/Carrier 4x100 3 x 101 2x100 2x100 2x100

Logro GFU/Carrier 0.60 1.48 0.30 0.30 0.30

Average Logro 0.60

Geometric Mean
(CFU/Carrier)

3.98 x 100

Reduction 99.9999% 6.97 logro
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ATTACHMENT l: INVALID DATA - 1112117

NOTE: Due to the carrier population and neutralization confirmation controls not meeting
the acceptance criteria, this assay was repeated.

Date Performed: 11t2t17

Test Substance: D7 Part 1 , Batch 17-390 + D7 Part 2, Batch 17-393 +

D7 Part 3, Batch 18840

Dilution: Ready to use after mixing Parts 1 ,2 and 3, defined as
Part 1 : 49 parts + Part 2 : 49parts + Part 3 : 2 parts

Test Organism:

Neutralizer:

Staphylococcus aureus (ATCC 6538)

TAT Broth + 0.6% Lecithin + 4o/o Tween 80 +

0.2% Sodium Thiosulfate + 0.1% catalase

Exposure Time: 10 minutes

CONTROL RESULTS

INITIAL SUSPENSION POPULATION CONTROL RESULTS

CFU = Colony Forming Units

Type of Control

Results

Staphylococcus aureus
(ATCC 6538)

Purity Control Pure

Carrier Sterility No Growth

Neutralizer Sterility No Growth

Test Orsanism: Sfapåylococcus aureus (ATCC 6538)

Volume Plated
Dilution Factor

CFU/mL
l0-5 106 10-7

0.1 mL 87,78 1 0,8 3,0 8.3 x 107
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NEUTRALIZATION CONFIRMATION CONTROL RESULTS

CFU = Colony Forming Units

CARRIER POPULATION CONTROL RESULTS

CFU = Colony Forming Units

Test Organism: Sfapñylococcus aureus (ATCC 6538)

Substance/ldentity

c
o

=o

Neutralization
Confirmation 50% of

TCT

Pass/Fail
(à50% of

TCT)Results
(GFU/filter)

Average
CFU

Test Culture Titer
(rcr)

10-5 38,31,30
33

17

Not
applicable

10-6 1,26, 8

Neutralizer Toxicity Control
(Nrr)

10-5 24,20,30
25 Pass

10-6 4,3,5

Ð7 Parl1, Batch 17-390 +

D7 Part2, Batch 17-393 +

D7 Part 3, Batch 18840

10-5 0,0,0
0 Fail

10-6 0,0,0

Test Organism: Súaphylococcus aureus (ATCC 6538)

Volume Plated: 0.1 mL

Carrier
#

Dilution Factor CFU/
carrier Logro

Geometric Mean
(Average Logro)l0-3 104 106 104 10'7

1 22 24 3,4 0,0 0,0 0,0 9.7 x 106 6.99

1.23 x 107

(7.0e)2 29,37 3 t 2 0,0 0,0 0,0 1.3x107 7.11

3 39,31 1 t I 0, 1 0 0 0,0 1.5x107 7.18

l2SSCorporateCenterDr¡ve,Suite110.Eagan,MN55121 '877.287.8378'651.379.5510 www.accuratuslabs.com
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TEST RESULTS

CFU = Colony Forming Units
ND = Not determined

Test Organism: Súaplrylococct s aureus (ATCC 6538)

Dilution
(Volume filtered)

Garrier #1 Car¡ie¡ #2 Garrier #3 Carrier #.4 Carrier #5

100(10 mL) 0 0 0 0 0

10-1(9 mL) 0 0 0 0 0

GFU/Garrier ND ND ND ND ND

Logro GFU/Carrier ND ND ND ND ND

Average Logro ND

Geometric Mean
(GFU/Garrier)

ND

Reduction ND ND

1285CorporateCenterDrive,Suite110.Eagan,MN55121 '877.287.8378' 651.379.5510 www.accuratuslabs.com
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ATTACHMENT ll: INVALID DATA - 1112118

NOTE: Due to a deviation from the protocolforthe total amount of neutralized solution
from test caffiers filtered and plated, fhrs assay was repeated.

Date Performed: 1112118

Test Substance: D7 Part 1, Batch 17-390 + D7 Part 2, Batch 17-393 +

D7 Part 3, Batch 18840

Dilution: Ready to use after mixing Parts 1 ,2 and 3, defined as
Part 1 : 49 parts + Part 2 : 49 parts + Part 3 : 2 parts

Staphylococcus aureus (ATCC 6538)Test Organism:

Neutralizer: D/E Neutralizing Broth + 2.3o/o Lecithin + 5% Tween
+ 1.Oo/o catalase

Exposure Time: 10 minutes

TEST RESULTS

CFU = Colony Forming Units

Test Organism: Sfapåylococcus aureus (ATCC 6538)

Dilution
(Volume filtered) Garrier #l Carrier #2 Garrier #3 Carrier #4 Garrier #5

100 (9 mL) 0 0 0 0 0

10-1(10 mL) 0 0 0 0 0

CFU/Carrier 5x101 5 x 101 5x101 5x101 5x101

Logro CFU/Carrier 1.70 1.70 1.70 1.70 1.70

Average Logro 1.70

Geometric Mean
(GFU/Carrier) 5.01 x 101

Reduction >99.999% 5.87

1285 Corporate Center Drive, Suite 110 . Eagan, MN 55121 877.287.8378 651.379.5510 www.accuratuslabs.com
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ATTAGHMENT lll: TEST SUBSTANCE CERTIFICATE OF ANALYSIS - D7 Part I

a

I

I

Cerlifìcate of Anûlysis D7 Psrt I Enngl1

The ¡cl¡ve [Alkyl DimethylbenæyQual.J conccntr¿tion is assayed using method BCQCSP-2' ¡ I

Explrôtion date to all product is 08/01/20 I 8.

babf! nurser %wt. Alkyl DlmthylbsncylAtmnium chlodde (Activs)

17-390 3.04
17^391 3.06
17-t92 3.06

3.04
3.04
3.04

3.36
3.30

LCL uct

rl

''ñîä.ä' Nesltt¿ il6
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ATTACHMENT lV: TEST SUBSTANGE CERTIF¡CATE OF ANALYSIS - D7 Part2

8,ftn017

Certilicate ofAnslysis D 7 Psrt 2

Þ 7 Part 2 is assayed for 7owi.H202 using method BCQCSP - 6.44. Exp¡ralion date to all product is

07n8n0t8.

batch nuÍùor
17-393
l7-394

17-395

%fi.H2e
7.t28
7.469

7.501

LCL

7.51

7.51

7.51

UCL
8.3
8.3

8.3

EXACT COPYi;tt^t oarc 3þult6
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ATTACHMENT V: TEST SUBSTANCE CERTIFICATE OF ANALYSIS - D7 PATI 3

Allan Chemical Co on
Ringwood, New a7458

Telephone:
Fax: I s62-6820

E-Mall com

GERT|F|CATF OF ANALYSIS

Product: DHCETIN
Manufacture Date: 1}t1gl15
Suggested Re.test Oate: j0l12l17
Batch No: 19840

Prope4

Appearance

Colour
Acidity (as acetic acid)
Saponification Value
Water Content
SpecificGravig @ZOâLC

Units Specification Results

Clear liquid, free from suspended Satisfac,tory
matter.
Hazen 10 max go/owlw 0.05 max 0.023
mg KOH/g 542 - 605 574.2
% Ww 0.2 max 0.09

1.180- 1.195 1.f 86

EXA{;, COPY
r xt rc t atsr%rs ar, / t V I ¡ $

l2S5CorporateCenterDr¡ve, Suite 110.Eagan, MN 55121 ' 877.287.8378 651.379.5510 www.âccuratus¡abs.com



Project No.424276

Protocol Number: DSS010821 17.BFLM.2

DeconT Systems, LLC

Page 35 of 50
ACCURATUS_LAB SERVICES_
THE ÂNTI[/lICROBIAL ÁUTHORIIYffi

AMENDMÊNT TO GLP TEST PROTOCOL
ACCURATUS
-LAB SERVTCËS-
1f t aütñrÈ¡ôBr¡¡ ¡il¡¡0n1rY

Amendment No.:

Effeclive Datê:

Sponsor:

Test Facility:

Protocol Title:

2

February 28,2018

Ðecon7 Systems, LLC
8541 E. Anderson Dr, #106
Scottsdale, M 85255

Accuratus Lab Services
1285 Corporate Center Drive, Suite 110
Eagan, MN 55121

Evaluation of Ðisinfectant Efficacy against a Biofilm -
Single Tube Method

ïhe Effective Date for

EXACT COPY

Protocol Numbor: DSS01082117.8F1M.2

Project Number: 424276

Modifi cationg to Protocoll

Amendment 1 ¡s be¡ng amended to conect a typograph¡cal error
amendment 1 should be February 14,2018 perthe raw data.

Changes to the protocol are acceptable as noted.

Study D¡rector Date

Page 1 of 1

4

tNtTALSfuDNTE
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AMENDMENT TO GLP TEST PROTOCOL
ACCURATUs*LAB SÊRVICES-

Amendment No.:

Effective Date:

Sponsor:

Tost Fac¡l¡ty:

Protocol Title:

Protocol Numbsr:

I

February 15,2018

DeconT Systems, LLC
8541 Ë. Anderson Dr, #106
Scottsdale, M 85255

Accuratus Lab Services
1285 Corporate Center Drive, Suite 110
Eagan, MN 55121

Evaluation of Disinfec{ant Efficacy against a Biofilm -
S¡ngle Tube Method

DSSo1082117.BFLM.2

Pro¡oct Numbert M4276

Modifications to Protocol:

For clarfication and to align with the cunent EPA SOPs MB-20 and MB-'|9, the protocol is amended

as follows:

STUOY CONTROLS

Neutralization Confirmation Gontrol

Neutralizer Tox¡citv Treat¡nent (NTT)

n@ycontIol¡stheavefagecFU/plateofagiventestorganismdilutionforthe
NtT is wùnin 50% of the average CÉU/plate of the same test organism dilution for the TCT. A count less than

Sb'X inai"ates that the neutrali;er is harmful to the test organism. Notei counts h¡gher than the average TCT

(e.g-, 120% of the average TCT) are âlso deêmed valid.

Neutralizat¡on Conflrmatlon Control Treatmenl (NCï
eaverâgecFU/plateofagiventestorganismd¡lutionforthe

NCT is within SOo/o of the average CFÚlplate of the same test organism dilution for the TCT. Note: counts higher

than the average TCT (e.g., 12b% of the average TCT) are also deemed valid

DATA ANALYSIS

Galculations

CFU/mL = (averaoe number of colon¡eslolate(Ad¡lqtion) x ldllution factor)
(volume Plated ¡n mL)

Number of Organism¡ Surviving per Control Carrier

CFulcerrier = fMean CFU tor 1t*) + (M
(1t*) + (1t')l

Page 1 of 3

l xZ

EXACTCCPY I ¡

tNtT^LsfuDñE 3f tb I lb
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AMENDMENT TO GLP TEST PROTOCOL
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where 10'* and 10-. are the dilutions plated
"y' accounts for volume plated (0.1 mL)
"Z' ¡s the volume of l¡qu¡d (neutrallzer + disinfectant) in the tube w¡th the carr¡er (40 mL)

Only applicable d¡lul¡ons w¡th countable numbers will be used.

Number of Orgarlsms Suwiying per Treated (test) Carr¡er

CFu/carrìer = ( CFU oer fillet lor 1ú + CF U per litter for 1 ù1 ) x Zt@)
where a and ð are the volumes f¡ltered itypically: 10 x 10o + 10 x 10-r = 'l 1)
"Z' is the volume of liquid (neutralizer + disinfectânt) in the tube with the canier (e.9. 40 mL)

For cases where there is no recovery for the treated coupons (100 and 10¡) and only a sample of
the 100 tube is filtered, substitute 0.5 CFU at the 100 dilution and scale up accordingly. lf different
d¡lutions were filtered, substitule 0.5 CFU at the lowest dilution and scale up accordingfy.

For example:

( rc.5 Cf U per t¡tter for 1 ú) + @ ÇFLJ Der f¡lter lor 1 ù1 ) ) x 40 mL = 2 CFtJ/canier
I tflo x 1æ) . (10 x 1t¡i )
For cases where there is no recovery for the treated coupons and the ent¡re contents of the 10o

tube is fìlte¡ed, the LR is g.eater than or equal to the mean control counts.

Geometr¡c ltlean of Numbor of Organisms Surv¡ving on Test or Control Carr¡ers

Geometric Mean = Antilog of Looiol(1 +_Logloix¿ + LooìoXN

Where: X equals CFu/carr¡er
N equals number of carriers

Log Reduction (LR)

Logro Reduction = Logro (a) * Logro (b)

Where:
a - geometric mean of the number of organ¡sms surviving on the inoculated control

carriers.
b = geometric mean of the number of organisms surviving on the test cariers.

Percent Reduction (PR)

PR=la-b) x100
a

\&here:
a = geomet¡ic mean of the number of organisms surviving on the ¡noculated cont.ol

carr¡ers.
b = geometric mean of the number of organisms surv¡v¡ng on lhe test caÍiers.

Page 2 of 3

',*r' 
uì^, iä^\ r gfr a I I 4
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AMENDMENT TO GLP TEST PROTOCOL

Rocovôry Differenco

Average CFU in TCT - Average CFU ¡n NCT or NTT
Used for the neut¡alization confìrmation control.

Statlôtlcal irethods
None used.

The protocol is also âmended to conect the EPA SOPS that âre relerenced from the drafr versions to the current

revisions as follows:

U.S. Environmental Protection Agency Office of Pesticide Programs, MLB SOP MB-'|9: Growing a
Biofilm us¡ng the CDC Biofilm Reactor, May 2017.

U.S. Environmental Protection Agency Office of Pesticide Ptograms, MLB SOP MB-20: Single Tube
Method for Determin¡ng the Efficacy of Disinfectants against Bacterial Biof¡lm, May 2O17.

Changes to the protocol are acceptãble as noted.

#

ã#-L 3 _:¿,!laol 'r

ACGURATUS
-LAB SERVICÊS-
rff r araìMr¡¡04!Ât 

^ult0n,f 
Y

Page 3 of 3
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*l accuRAlus
tô.ãb.r-)

PROTOCOL

Templale: 216-2 Rev. (Nl

Evaluation of Disinfectant Efficacy against a Biofilm -
Single Tube Method

Test Organism:

Staphylococcus aøreus {ATCC 6538)

PROTOCOL NUMBER

DSSo1082117.8F1M.2

PREPARED FOR

DeconT Systems, LLC
854'l E. Anderson Dr, #106

Scottsdale, AZ 85255

PERFORMING LABORATORY

Accuralus Lab Serv¡ces
1285 Corporate Center Drive, Suite 110

Eagan, MN 55121

DATE

August 21, 2017

Page 1 ol 12
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P¡otocol Numbêr: OSS01082117'BFLM.2 Þecon7 Syst€ms, LLC
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ACCURÄTUS#

Evaluation of D¡sinfectant Efflcacy against a Biofilm -
Single Tube Method

PURPOSE
îñãJ-urpo"" of this study ¡s to evâluate disinfectanl efìcacy âga¡nst a biof¡lm pJ9!al9d using the CDC Biofilm

Reaitor'using the Single Tube Method based on U S. EPA Draft SOP MB'19 and MB-20'

TEST SUBSTANCE CHARACTERIZATION
@t160'105¡)testsubstancechãrac1er¡zat¡onastoidentity,strength,purity'
solubilityänd composit¡on, âs appl¡cable, shal¡ be documented before its use ¡n lhis study. The stability of lhe test

substaíce shall bå determined piior to or concurenlly with th¡s sludy. Perlinent informat¡on, which may âffect the

oulcome of th¡s study, shall be communicåted in writ¡ng lo the Sludy D¡rector upon sample submission to Accuratus

Leb Services. Accuiatus Lãb Services will append Sponsor-provided Cerlificâles of Analys¡s (C of A) to lhis sludy

report, if requested and supplied. Character¡zat¡on and stabil¡ty studies not performed following GLP regulations will

be noted ¡n the Good Laboratory Practice compliance slatement.

SCHEDULING AND DISCLAIMER OF WARRANTY

@scheduledonafirsl-c€me/fifst.sefvebasisonceAccurâtusLabServices
receives lhe Sponsor approvedlcompleted protocol, s¡gned fee schedule and conesponding test substance(s)'

Based on all 
'requ¡red 

materiãls 6eing received at lhis time, the Þrooosed experimenlal start dale ¡s

September B, 2017. Veñal results may bè given upon complet¡on of lhe study with a wr¡tten rcport to follow on lhe

ordooseO coåpfet¡on dete of October L,2017. To expedite schedul¡ng, please be sure âll requ¡red paperuork and

äsubstance'documentat¡on is complete/açcurate upon anivãl at Accuratus Lab Seruices.

lf a test must be repealed, or a port¡on of il, due to fa¡lure by Accurâtus Lab Sefvices lo_adhere to specified

procedures, il will bð repeated free of charge. lf a test must be repeated, or a port¡on of it, due to failure of

intemal controls, it will b'e repeated free of charge. "Methods Development'fees shall be assessed, however, if

the test substance and/or test system require modifìcations due to complex¡ty and d¡fl¡culty of testing.

lf the Sponsor requests a repeât lest, they will be charged for an additional test'

Ne¡ther the name of Accuratus Lab Serv¡ces nor any of ils employees are to be used in adverl¡sing or other

promot¡on wilhout written consent from Accuralus Lab Services.

The Sponsor is respons¡ble for any rejeciion of the f¡nal report by the regulalory agenc¡es conceming reporl

format, pag¡nat¡on, ótc. To preveni re¡éction, Sponsor should carefully review the Accuralus Lãb Services final

repon ãilAïot¡ty Àccuratus Lab Serviðes of âny petceived..deficiencies in these âreâs before submission of the

reþort to the regulatory agency. Accuratus Lab Sewices will make reasonable changes deemed necessâry by the

Sponsor, without altering the technical data

JUSTIFICATION FOR SELECTION OF THE TççT SY,qTEi¡I

@dbyabioflmgrownwithhighsheã'and'undercÔnt¡nuousf|ow
conditions us¡ng the CDC'Biofilm reaclor following the methods described in U.S. EPA Drafl SOP MB-l9. The

eff¡cacy of the dlsinfectant is evaluated using the slngle tube method described in U.S. EPA Ðratt SOP MB-20

TEST PRII,ICIPLE
Ã biofilm Stown on the surtace of Sponsor selected carr¡ers is exposed to lhe d¡sinfeclant in a closed system.

Àftur 
"*põruru, 

the carriers are neutralized and assayed for survivors. Appropriate culture pur¡ty, inltÌal

sr"pension population, cârier populat¡on, ster¡lity, and neutralizat¡on conrirmat¡on controls are performed. The

StaÀdard Operãting procedu¡e CGT-0040 reflects the methods wh¡ch shall be used ¡n lhis sludy.

Templale: )t6-2 Rev00l - Pwtiâlâry lnloml¡on -

.1285 Cofporate Cedêr Drìve, Súite 110 . Ësgan, MN 55121 . A77.2A7.Atf A . 651.378.5510 . w åeduslabe øñ
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G¡owth Med¡umTest Organism ATCC #

Tryptic Soy Broth6538Slaphylococcus aurcus

Protocol Numbet: DSS0'l 0821 1 7.SFLM.2

TEST METHOO

¡n this study was (Arcc),
Manassas,

Recovery Agar Medium: Trypt¡c Soy Agar (TSA)

Grorvlh Medium
Tryptic Soy Broth may be prepared full strength (30 g/L) and diluted accordìng to lhe protocol or prepared pre-

diluted to the target concenlral¡ons listed in the protocol-

Carr¡€rs
Coupon caniers made of polycårbonate, stainless steel, glass (borosilicåte) or other Sponsor selected maler¡al

will be used. Coupons may be used once and discarded or reused repeatedly w¡th propër cleaning end

sterilization between use. Coupons will be checked for scralching, chipp¡ng, other damâge or accumulated debt¡s

under al least 20X magnificãt¡on using a mågnify¡ng glass or stereoscope. Ca¡riers with v¡sible damage will not
beusedintest¡ng. Submergethecan¡ers¡nlaboratorysoapdilutedl:100inwalerândsonicalelhecarrierstor
5 minutes. Rinse the cârriers in deion¡zed water. Submerge ihe carriers in deion¡zed water and sonicale for
âpproximately 1 m¡nute. Repeat the r¡ns¡ng and soñ¡calion procedure in deionized water, as necessary, until no

soap ¡s left on the carr¡ers. The cleaned carr¡ers may be stored ¡n a Petri dish prior to use ¡n testing.

Pr€parat¡on of Test Organism
Transfer 10 pL of a thâwed, vortex mixed cryovial of stock organism brolh culture lo an ¡nitial l0 mL of full
st.ength Tryptic Soy Broth. Vorlex mix and incubâte the init¡al ôulture at 35-37"C under aerob¡c condit¡ons lor
24*2 hours. Follow¡ng incubation, delermine lhe initiâl suspension populâtion of lhe culture. ln âddition, perform

a culture purity contrÕl on the cullure.

Pr€paration of CDC B¡ofllm Rgactor
The CDC reactor will be assembled w¡th selected cârr¡ers, autoolave-ster¡li¿ed and allowed to cool to room
temperalure prior lo use, per SOP EQM-0049.

Batch Phase Operat¡on of CDC E¡ofllm Reactor
An operat¡ng volume of sterile Tryptic Soy Broth d¡luted 1:10 ¡n sterile deionized wâter (which targets a lìnal
concóntratioñ of 3 9/L) will be aseptically âdded ¡nto the ster¡le, prepared reactor. The ope.ating volume is lhe
volume of broth requ¡red lo fill the reactor lo the drain spout after the rods and baffle are in place. This volume

should be approximalely 330 mL and may be adiusted based on the reactor itsell Place the reaclor onto a st¡r
plate leaving any openings and iubing covered end/or clamped. Ensute the rod alignmenl pins are secured into
the reactor top notches.

Vortex the 10 mL tuþe of the prepared test organism and add 'l.0 mL into the reaclor lhrough one of the availeble
top tubes or ports. ln¡tiete lhe sl¡r plete set lo approximalely 55-65 RPM. Incubate at 35-37'C w¡th rotation for
24*2houß. The actual operaling temperâture end rotation will be documented and reported.

Template: 2ló-2 Rev00l - Pûþielory lnlqtnêliolt -

1285 Corpsale CenlÊr Driw. Suìte 1î8 . ÊâCan, MN 55121 . A77.2A7 A37A . 651-37S 5610 . M.âørêluslsk øm
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Protocol Number: DSS0l082117.AFLM.2 DeconT Systems, LLC

?age 4 ot 12 # ÀccuRATus

Cont¡nuous Flow Operation of CDc Biot¡lm Roactor
The cont¡nuous flow operalion should be run at 35-37"C. Preheal medium to maintain 35-37'C. lnto a slerile
carboy contaiqing approximately 20 L of sterile deionized water, aseptically add 667 mL ol concenlrãted Tryptic
Soy Broth ffil|¡, tnen filt to 20 L to make a solut¡on containing 1 g/L of Tryplic Soy Broth. Once the Trypt¡c Soy
Broth is aóOËd, shake the carboy. This solut¡on will oontinuously flow ¡nto lhe reâclor following batch phase

operat¡on. Based on a working volume of 330 mL, the câlculated flow râte is determined 1o be

11.0 i 0.2 muminute. 11 an alternate working volume ¡s added to lhe reactor, the flow rate is determined by
dividing the working volume by a 30*2 m¡nute residence lime. (A i0.2 mum¡nute rate is included for operat¡onal
purposes.) The actual flow rate will be verifìed by measur¡ng the volume offlowfrom the nutr¡ent tubing l¡ne after
1 minute of operat¡on. The pump will be adjusled, as necessary, to ensure the proper flow rate. The connecto.
may be decontaminâted w¡th aloohol after flow ver¡lication. Ensure the flow break is clâmped ¡n an uPr¡ght
position and the nutr¡ent tubing l¡ne has been âseptically connected from the carboy to the reactor. Once the tlow
rale has been verified, remove the clamp from the waste tubing line and pump â coñtinuous flôw of nulrients into
the reactor. Cont¡nue operating the reactor w¡th a conl¡nuous llow of nulrients for 2412 hours at 35-37"C and

rotation {app.oximately 55-65 RPM). The aclual operet¡ng temperatu.e and rotat¡on w¡ll be documented and

repoated.

Prsparat¡on of lnoculatsd Carriorg for U6ê ¡n Tost¡ng
After cont¡nuous low operâtion, asepl¡cally remove randomly selected rods containing the carr¡ers with b¡ofilm

from lhe reactor.

Rinse the carr¡ers to remove plenktonic cells by holding thè rod in e vertical position over a sterile 50 mL conical
tube containing 30 mL of Phosphate Buffered Dilution Water (PBOW). lmmetse lhe rod once into the PBDW,
move back and lorth with minimal to no splashing and then immediately remove. A new slerile 50 mL conical
tube containing 30 mL of PBDW is used for each rod.

Transfer rândomly selected contaminated car¡iets to indiv¡dual, sterile 50 mL conical tubes containing a

splashguard (for coupons exposed to test substance). To do lhis, hold the rod conta¡ning the carr¡er center€d
over an empty con¡cal tube. Loosen lhe set.screw and allow the caÍ¡er to drop direclly to the bottom of the tube.
ll the coupon does not freely drop, press direclly ¡n the center ol the canier. An Allen wrench may be used and

should be flame-steril¡zed (or slerilized by anolher appropriale method), pr¡or to use. Care should be taken to
âvo¡d touch¡ng the top or ¡nner sides of lhe conicâl tube with a contam¡nãted cârt¡er. lf a tube ¡s touched, a new
tube and carrièr should be used as a replacement. Gently remove the splashguards from each lube using sterile
forceps ãfrer each car.¡er has been deposited ¡nto the ster¡le tube. To ensure that lhe max¡mum biofilm surface is
¡n contact with ihe solulion, lhe canier should be al an angle ¡n the bottom of the tubê. Adjust if necessary.
Typically sets of five test and lhree control carriers are evaluated.

Preparation of Test Substâncê
The test substance(s) to be assayed will be used as directed by the Sponsor. lf â dilut¡on of the test substance is

requested by the SpÕnsor, the diluted test substance(s) shall be used with¡n three hours of preparation.

Equ¡l¡brate lhe lest substance in a water bath at the Sponsor specifed exposure temperature for >10 minules
prior to use.

Preperat¡on of th€ Ultra6on¡c Cleånêr (Son¡cator)
The ultrason¡c cleaner will be degassed at 100% power for >5 minutes prior 1o use. Suspend a conical tube rack in
the balh so that the flu¡d levels will be even wilh lhe water level. To son¡cate the subcuhures, set the sonicâtor lo
45 kHz, t 00,6 pouær and the 'sweep' function turned off.

Exposuro Condit¡ons
For each test carrier, lrânsfer 4.0 mL of test substance down the side of the conical lubes containing lhe caniers
at slaggered intervals. Ensure the carrier is completely covered with test substance. lmmediately after lhe
âddition of ihe test substânce, fully expose the b¡ofilm and releasè air bubbles by gêntly sw¡rl¡ng the lube
1-2 times. Expo6e each ceff¡er for lhe exposure time al room temperalure. The âctuâl exposure cond¡tions will be

clearly documented.

Cr¡o r 6hæ'tÅbe, eoalt- ø'b r.þ:/lt2
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Têst System Recovery
Following lhe Sponsor spec¡t¡ed exposure t¡me, transfer 36 mL of neutralizer to each tube and v¡gorously shake

the tubeleveral times to mix the contents thoroughly. Addit¡onal neutralizer volumes may be needed for some

test substances (e.9., highly ac¡d¡c producls).

Vortex m¡x each lube on the h¡ghest sëtt¡ng for 30t5 seconds. Plâce the tubes into a test tube rack suspended in an

ultrasonic cleaner so that the liquid level ¡n the lubes is even with the level of water in lhe bath. Sonicate the tubes for

30tS seconds. Following son¡calion, vortex mix lhe lubes for 30*5 seconds fot a second time. Son¡cate the tubes for

30jS seconds for a second t¡me and vortex mix the tubes for 30*5 seconds tor a thkd time. The lubes represent the

1oo d¡tution.

prepare ten-fold seriel dilullons, in PBDW, of lhe neutralized contents, Filtrat¡on should be utilized to recover trealed

carriers and spread plaling should be util¡zed for conl¡ol caniers'

For treated caniers, filte. 10 mL from the 100 dilution ând the entirê contents Õf thê 10i dilution tubê

(10 mL) through a 0.45 pm PES filter m€mbrane. F¡lter a minimum of 25% ol lhe total volume ol neutralizer ¡f larger

volumes are usedi multìple filters Íìay be used.

For filtration, pre-wet the membrane with approx¡mately 20 mL of PBDW and filter the âppropriate volumê. lf the

entire conlenl! are fillered, rinse lhe tube with approximately 10 mL of PBDW ând flter the f¡nsate. Before plac¡ng lhe

f¡lter membrane on TSA, finse the sides of the filter funnel with additional PBDW- To prevent a¡r bubbles from forming

under the fìller, genlly roll the filter onto the surface of the agar.

lncubation and Observat¡on
plâtes ãnd subeultures w¡ll be incubated for 48t4 hours at 35-37"C- lf necessary, the subcullures may be placed al

2-B"C for up to lhree days prior to exam¡nation. Subcultures will be €numerated following incubation or slorage. Use

counts between 30-300 CFu/plate and 20-200 CFulfiller wherever possible.

Representative tesl subcultures showing growth may be subcultured, stained and/or biochemically âssayed to

confim or rule out lhe presence of the lest organism

STUDY CONTROLS

Purlty contro¡
This control will be performed on lhe day the b¡ot¡lm reactor ¡s ¡noculated. A "streâk plate for ¡solation' will be

performed on the o.gan¡sm culture. The subculture plate will be incubated for 48*4 hours at 35-37"C. Following

incubation, each plete w¡ll be exam¡ned in Õrder to conñrm the presence of a pure culture. The acceptânce

cr¡ter¡on for lhis study control is a pure culture demonstrating colony morphology typicãl of the test organism.

lnit¡al suspens¡on Populât¡on Control
The prepaied lest organism suspension used to inoculate lhe CDC Biofilm teactor will be serially d¡luted and
plateâ using stãndard microb¡olog¡cal techniques. The subcullure plates will be incubated lor 48t4 hours at

¡s-gZ.C. pótlo*¡ng incubation, the organism plates will be observed and enumerated. Th¡s control is performed

for informat¡onal purposes and therefore has no âcceplânce cr¡ler¡on.

Carrler Population Control
lnoculated control carriers w¡ll be treated as in the lest, replãc¡ng the test substance wilh PBDW. lf multiple t¡me

po¡nts are followed in the test, this control will be performed for the longest time po¡nl, min¡mally- Following

neutralization, the tubes will be vortex mixed and sonicated as ¡n the test procedure. The neutralized lube

;;*";;;i;Ë'ïõo J¡rrtrn. i"n¡otd serlal dilulions will be ptepared and duplicate 0.1 mL aliquots of the 10-3

thiough i0'7 dilutions will be spread plated. The plates will be incubated and enumerated. This control should

result in a mean log density of €Æ*5 CFu/coupon-

7.ç-1,O
R""'s<À 9or
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Neutral¡zer Sterility Control
Pior to or concunent with tesling, a 1.0 mL al¡quol of neutralizer w¡ll be plated onto appropr¡ate agar and
incubated. The âôceptance cr¡ter¡on is a lack of g¡owth following incubalion.

Carrie¡ Ste.ility Control
P.ior lo t€sting, or concunent with testing, a represenlalive, un¡noculâted carr¡er will be added lo the neutral¡zer.
The vessel will be mixed and 1.0 mL will be plated onto appropr¡ate agar and incubated. The acceptence criterion
is a lack of growlh following incubalion.

Ì,¡eutrallzation Confirmation Gontrol
The follow¡ng neulralizâtion confirmat¡on control will be performed prior to test¡ng or concunent with test¡ng. To
represent wotst-case condit¡ons, only lhe most concentr¿ted test ôubstance dilut¡on and/of shortest exposure time
needs to be utilized ¡n lhis control when multiple test substance concentrations or multiple exposure times a¡e
being evaluated in the study.

may be repealed ¡n its enl¡rely.

Test Titer Control ITCT)
Ulilizing steggered timed ¡ntervals, add 0.1 mL of diluled têst organism to 40 mL of PBDW {¡n tr¡plicate) and vorlex
mix. Thisportionofthecontrol isusedforcalculationpurposes. Holdthem¡xlurefor'l0minutest3osecondsat
room temperature. After the contact time prepare a 1:10 dilution in PBDW. Vortex mix and plete dupl¡cate 0.1 mL
ãliquots on TSA agar within 30 minutes of making the dilut¡ons. The acceptance criterion for this study control is

gro!,vlh. lf the test cullure titer fails to y¡eld countable numbers or if the culture titer is too low resulling ¡n fail¡ng results,

the entire neulralizal¡on conlimation control may be repeated ¡n ¡ls entirety, as necessary, to properly val¡date

neutrâlizãtion.

Neutralizer Tox¡c¡tv Treatment {NTT)
Ut¡l¡zing steggered timed intervâls, add 0.1 mL of d¡luted organism lo 40 mL of sterile neutrâlizer (in triplicâte) ând
vortex mix. Hold the mixture for l0 minutes*3o seconds at room temperature. Aftet the contact time prepare a
1:10 dilulion in PBDW. Vortex m¡x and platô duplicate 0.1 mL eliquots on TSA agar w¡th¡n 30 minuteå of making
dilutions. The acceptance criterion for this study control is growth within 0.5 logro of the test culture titer OCT) for at
least one of the al¡quots plated.

Neutral¡zât¡on Confirmat¡on ControlTreatment INCTI 
^)

substanceto36mLofneutralizerandml/With¡n10seconds.
addr4(nLofd¡lutedtestorganismandvortexmix. Holdthemíxtureforl0m¡nutesatroomtemperature. Afterthe
conlaFlime prepare a 1 :'10 dilution in PBDW. Vortex mix end plate duplicate 0.1 mL aliquots on TSA agar within
30 minutes of meking dilutions. The ecceptance criterion for this study control is growlh within 0.5 logro of the test
culture titer (fCT) for al least one of the aliquots plated.

Altemât¡vely, filtration may be used for the Neutralization Confìrmat¡on Conlrols. Filter 10 mL from each of the
NCT, NTT and TCT treatmenl lubes through an ind¡vidual 0.45 pm PES membrane. For larger neutralizer
volumes, filter a min¡mum of 20% of the total volume. Mult¡ple tilters may be used.

DeconT Systems, LLG
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PROCEDURE FOR IDENTIFICATION OF THE TEST SY.STEU
operatingProcedures(SoPs}relativetoeffcacytest|ng

sludies. Efficacy testing is performed in stric,t adherence to lhese SOPS \,vhich have been constructed to cover all

aspects of the iork inðluOiirg, but not lim¡ted to, receipt, log-in, and track¡ng of biological reâgents including tesl

organism stra¡ns for purposeJof identifìcation, receipt and use of chemical reagents. These procedures are designed

to document each steÈ of efficacy testing stud¡es. Appropriâte references to medium, belch number, etc. are

documented in the raw dala collecled dur¡ng the course of each sludy'

Additionally, each eff¡cacy test is ass¡gned a un¡que Pro.¡ec{ Number lvhen the protocol tor the study is initìated by the

Study Direãor. This number is used lo¡ identilìcat¡on of lhe lest subcultures, etc. during the course of the test. Test

subcultures are also labeled wilh reference lo the tesl organ¡sm, exper¡mentâl start date, and test

prôduct. Microgcopic and/or rìlacrosÒopic evaluâtions of positive subcultures are performed in order to confirm the

idenl¡ty oî thê lesi órganism- These measures are des¡gned lo document the idenlity of lhe test system.

METHOD FOR CONTROL OF BIAS: NA

STUDY ACCEPTANCE CRITERIA

Test Substance Porlormance Criteria
The effìcacy performãnce requirements for label claims require that the test substance demonstrale a minimum of

a ô Logro reduct¡on ¡n numbers of lhe test organ¡sm as compared to the canier populalion control.

Control Acceptance Criteria
The sludy conìrols must perform according to lhe cr¡ler¡a delailed ¡n the study controls descr¡ptiôn seclion. lf any

of the co;trol acceptand cr¡teria are not met, the lest mE¡Abe repealed under the currenl protocol number' lf thè

population control àxceeds an average logr0 value ol.#ãnd the tesl subslance does not meet the performance

ôriteria, the Sponsor may invâlidate the study and repeat testing,

lf any port¡on of the protocol is executed ¡ncorectly warranting repeat test¡ng, the test may be r€peãted under the

currjni protocol number. lf the population conlrol fails to meet lhe minimum requ¡rement or ¡l the neutralization

control åcceptance criter¡a is not met and the study fails 1o meet the efficacy requ¡tements, repeat test¡ng is not

required.

REPORT
f¡,ãìËpãrt wilt inctude, bul not be lim¡ted to, ¡dentilìcât¡on of the sample, date rece¡vèd, in¡tialion and complet¡on

dates, :dentiñcalion of the organism stra¡ns used, description of med¡a and teagenls, descriptiôn of thê melhods

emplóyed, tabulated results and conclusion as it relates tô the purpose of the test, ând all olher items requ¡red by

40 CFR Part 160.185.

PROTOCOL CHANGES
lf it becomes 

"ecÆssa.y 
to make changes in the approved prolÕcol, the revision and reasons for changes w¡ll be

documented, reported io the Sponsor ãnd will become â pârt of the permanent tile for lhat,study Similarly, the.

Sponsor will'be'not¡fied as sooÀ as possible whenever an event occurs that mey have an effect on the validity of

the study.

Slandard operâting procedur€s used in this study will be the correct effeclive revision at the time of the work. Any

minor chanþes to éòes ltor tnis study) or methods used w¡ll be documented ¡n lhe rew deta and approved by lhe

Study Director.

TEST SUBSTANCE RETENTION
@softoreta¡nasamploofthstê8t8ubstance.Allunusedtestsubstancewill
be discarded following str¡dy completion unless othetwisê ind¡catod by Sponsor'

0ur^,,6\^".dÅ U¿- â¡.Ò 3-n',..\\to\ *'2, pJAAIí)
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RËCORD RETENTION

Study Sp€cif¡c Documents
All of the or¡ginal rawdata developed exclusivelyforth¡s study shall be arch¡ved at Accurâtus Lâb Serv¡ces fo.a
m¡n¡mum of fìve years for GLP stud¡es or a minimum of s¡x moñths lor all other stud¡es following the study
completion dâte. After lhis l¡me, lhe Spônsor (or the Sponsor Representat¡ve, if applicable) w¡ll bè contected to
determ¡ne the fìnal dispos¡tion. These orig¡nal data include, but âre not l¡m¡ted to, the following:

1. All handwr¡tten raw deta for control and test Eubstances including, but nol limited to, notebooks, daÌa
forms and calculations.

2. Any protocol amendments/dev¡ation notifications.
3. All measured datâ used in fo.mulat¡ng the î¡nal report.
4. Memoranda, specilications, and other study specif¡c correspondence relaling to interpretation and

evaluat¡on of data, olher lhan those documents conlained ¡n the fnal study repo{.
5. Orig¡nal s¡gned prolocol.
6. Certit¡ed copy of f¡nâl study report.
7. Study-specific SOP dev¡et¡ons made during thê study.

Facility Specific Ðocumonts
The follow¡ng records shall also be archived at Accuratus Lab Services. These documents include, but êre not
lim¡ted tô, the follow¡ng:

1 . SOPS wh¡ch perta¡n to lhe sludy conducled.
2. Non sludy-spec¡fÌô SOP deviat¡ons made during lhe course ol this study which may affect lhe resulls

obta¡ned dur¡ng lhis study.
3. Methods which were used o¡ referenced in ihe study conducled.
4. QA reports for each QA inspeclion wilh comments.
5. Facility Records: Temperalure Logs (amb¡ent, ¡ncubator, etc.), lnstrument Logs, Calibrâlion ând

Mainlenance Records.
6. Current cun¡culum v¡tae, lraining records, and iob descriptions fo¡ all personnel involved in the study.

REFERENCES

1. U.S. Env¡ronmental Protect¡on Agency. Drafl Gu¡dance to Assess the Efficacy of Ant¡microbial Pesticide
Products lntended to Control Publ¡c Heelth Eiofilms on Hard, Non-Porous Surfaces. September27,2016.

2. U.S. Environmental Prolect¡on Agency Office of Pesticide Programs SOP Number: Ðrañ MB-19, Standard
Operat¡ng Procedure for GÌow¡ng a Pseudomonas aeruginosa B¡olìlm us¡ng lhe CDC B¡ofìlm Reaclor,
August 6, 201 3.

3. U.S. Environmental Protecl¡on Agency Ofl¡ce of Pesticide Progrems SOP Number: Draft MB-20, Standard
Operãting Procedure for Single Tube Method for Measuring D¡sinfectant Eflìcacy Agâinst Siofilm Grow,lh in the
CDC Biofilm Reactor, August 6,2013.

4. U.S. Envlronmenlal Protect¡on Agency, Off¡ce of Chem¡cal Safety and Pollut¡on Prevention, Product
Performance Test Guidelines, OCSPP 810.2000: General Considerations for Uses of Antimicrobial Agents,
September 4, 201 2.
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DATA ANALYSIS

Calculatione

CFU/mL = {averace number of coloniesiolate@dilution) x (d¡lulion factor'l
(volume plated in mL)

Geomet¡ic fúean of Number of Organisñs Surv¡ving on Test o¡ Control Carríers

Geomelric Mean = Antilog of Loorqxr + Loqdx, + LooJaX^
N

Where: X equâls CFU/ca¡rier
N €quals number of caniers

Log R€duction

Logro Reduction = Logro (a) - Logro (b)

Recovery Logro Ðiffsfencê

Loglo (Average CFU ¡n TCT) - Logro (Average CFU in NCT or NTT)
Used lor the neulral¡zâtion confirmation control

Stadstical llethods: None used.

Number of Organ¡sms Survlvlng pôr Carrior

cFu/cer¡er = ¡(cFU for 10-¡) + (cFU for 10'v) + (cFU for 10 
2)ì x 10 x 40@

"10' âccounts lor volume plated (0.1 mL)
'40' is the volume ol negtralizer in the tube w¡th the carrier (40 mL)
where 10'',10'v, and 10'z a¡e the dilulions plated. Only applicabie dilut¡ons with counteble numbers w¡ll
be used.

VVhere:
a = geometrìc meãn of the number of organisms surviving on the ¡noculated control canier6.
b = geometric meãn of the number of organ¡sms surv¡v¡ng on the test cariers.
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STUDY INFORMATION
a.evgñrc<lbythêsponsololsponßorReplo*ntal¡veas]inkeõlolhe¡.s'gnaluv'Unlessoll}ôlwise,ated)

Test Subclânco A Aatoh Nqml¡oËl ox¡çüY r! lt rhould tpp63r on tlnal FPort:
(Aï blsÌk soclí@s

ú Tesl oate
fr)Íest Date

þest Date

#1

[þxpiralon
Proagr/Description:

Ef Oualernary amrnonta
:l Sodium hypochlorite

Storago Conditións
9l Room Ternperatule

valtte ts usod

Noutrâllzat¡onrsubcutt{¡re Brolh :

ll Peracetic acid 'J lodoPhor

submiss¡on to Accuråtus Lab Services):

¡6 ,rl 1o reprøsonl ch aQc let i z al ¡oi v al te s

Accuretus Lâb Serv¡ces' By

âuthorizes Accuralus Lab Serv¡ces' at their d lo perlorm

o'tly

neutralization conftrmål¡on assays al lhe Spo¡sols expense plior to

tesfing to dotennino thê most appropriale neutral¡zer. (See Fee

Schedule).

Ha¿ards

iJ
!l

2-8'C
B_
t{
o

None known; Use Standård Prsoâut¡ons
Mâlerial Salety Data Sh€et, Attached for each product
As Follôre:Olher

"t?"^if.ffiif,Ïäuired, use as'eceived (Rru) 5¿a \¿\ o- 9o. mx
g 'Dilution(s) to be tesled: ÞPo.!.'l+¿{u,{Ê1,,

defined as +

l¡ Sofr Wale. {Filter or Autoclav€ Storilized)
3,AOACg Other

Wâtêr:

'Nate: An ¡nay þe ñadê rcquêsted by the sponeor,

(example: 1 orgal¡Õñ)
f,l Deion¿ed Watêr {Filter or

(âmôunt of t€st
Autoclave Ster¡l¡zed)

substance) (amounl of diluent) P^'t \" r'11 *'1" I
P^r|2'''ln?o-c\t'ìLe^,) 3.2 parìs
ce-frra ñþ11û

z 2.'7o z/1 4t

Toùr'elette Producls: El Not Appl¡cable (produõt is noi towel€tte-based) OR

å ¡ sufficient volum; of t¡qu¡d w¡ll be asepticslly expres$ed by hand priot lo use OR

ú Thê liquid w¡ll be exPressed bY

To6t Organisml ø Sta}hylococcus aureus (ATCC 8538)

Cårr¡er Numbot:- 5 tÊst caniers Þer baich 8nd 3 control csrr¡ers

Exposure Tlme: l0 Minutes

Expogure Têmpsratutø:. *:ëlâ9-
Tnà oco*m"r¡le¿ exrywe iaÃÑ-urc ¡s 21t2'Ç. lf sn attornale Çond¡tiott is solecfed. the S¡nnsor nny be

rosponsiblè lor pôputal¡oa conlíol tâílutes llâl nay t€sult

Carrier Materlal
d Glass (bor6'liætê) LJ Polycarbonate

û
Ternp¡at': 2 l4-2 N.t r0l F@nelêry InfñrroQ '

1245CôÍoralôCtntrÐnvèSuûollC.Ë¡g¡rMN55121'aï¡al'na t6t13?s'5510¿wrc'u'atudebffi

$ru^:rseå ee{ e^^\ 7rza I0 f az}Q

âf ì\?
1. ¡\'
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Lab
ârrave by noofì ål least one day ptioa to tesling or other

síangements made with the Study d¡rector)

COMPLIANCE

ffi-ËÇ*o*od under ÉPÁ Good Lsboratory Practice rogulations (40 CFR Pert 160) ând ¡n â¿cordenc€ to
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