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1. PURPOSE

To provide guidance and a standard procedure for auditing |aboratory
produced raw data on antimcrobial efficacy studies (tests), and to verify
the integrity and accuracy of such data when accepted by the Agency as
presunptive evi dence of performance of antim crobial products registered for
public health use To assure conpliance with FIFRA Good Laboratory Practice
St andar ds regul ations

2. SCOPE

Thi s standard operating procedure (SOP) wll be used in auditing tests
and studies intended to denonstrate the performance (efficacy) of such
products as sanitizers, disinfectants, tuberculocides, sterilants. Thi s
listing is not inclusive or limted to the antimcrobials noted. For the
pur pose of this discussion, the term"studi es" includes tests, inasmuch as a
study nmay be an aggregation of tests. The auditor should determne if the
| aboratory tests were perforned according to the appropriate standard
operati ng procedures, protocols, or a pre-approved study design, and that the
raw data agree conpletely and accurately with the efficacy data submtted to
t he Agency. Additionally, this SOP should assist in reviewng and
identifying | aboratory practices that may negatively inpact on the validity
of those data and nmay be used as an adjunct to SOP GLP C-01 for gui dance when
conducting a facility G.P conpliance review.

Sone of the suggested questions offered in this SOP are general in
nature, applicable to any or all of the bacteriological and fungicidal tests
that may be reviewed (e.g., cultivation of m croorgani sns, proper dilution of
test material, etc.). O hers may have direct relevance to specific
Association of Oficial Analytical Chemsts (AOAC) tests and are included
under naned test headi ng.

Al though relatively sinple in concept, germcidal tests are very
detailed and are performance sensitive. Variations in performance result
when test details are altered, anended, or ignored. It is therefore
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advi sabl e
procedure that

the auditor have a good working know edge of the test
i s being renewed.

3. OUTLI NE OF PROCEDURE

Test Met hod eval uati on
Audit Procedure

CGeneral Considerations

Test Subst ance

Dat a Recordi ng

Test Conditions

Laboratory Equi prent and Materials
Cul ture Media Preparation

Specific Tests

Use Dilution/d ass Slide Spray Tests
Fungi ci dal Test

Sanitizer Test

Chl orine Germ cidal Equival ent Test
Sporici dal Test

Tuber cul oci dal Test

Re- Use Tests

Vi ruci dal Studies

Organi zati on and Per sonnel
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SPECI FI C PROCEDURES

5.1 TEST METHOD EVALUATI ON

The efficacy test data submtted to the agency for review and
evaluation are largely developed by agency-approved nethods or
pr ocedur es. Judgenent as to the appropriateness of a cited nethod or
test used ultimately rests with the Registration D vision reviewer.
Efficacy data on antimcrobials are largely devel oped by procedures
outlined in the USEPA OPPTS Test CCuidelines, Series 810, Product
Performance; Registration D vision' s DIS/TSS encl osures; and EPA's Good
Laboratory Practices Standards (40 CFR 160). Most  of the
bacteriological and fungicidal efficacy data submtted on public
heal t h-use antim crobial products are devel oped using standard test
met hods spelled out in the manual published by the ACAC (Ref. 4.3).
Some of these tests are nodified or anended to neet the Agency's
requirenents. The inclusion of hard water and/or organic soil |oad
into the test systemare nodifications that are frequently made. O her
nodi fications that may be nade to the standard nethod i ncl ude changes in
contact tine, contact tenperature, and the testing against mcro-
organi snms other than those listed. Test reports submtted to the Agency
and study protocols nust reflect all such changes, nodifications, or
amendnent s.

Agency pre-approval of test protocols is not nornmally required
except in virucidal studies involving human imuno-deficiency virus
(H'V) and Hepatitis virus. Virucidal studies, sonme tubercul ocidal and
sone chenosterilant tests enploy procedures that nmay not be consi dered
standard tests by the agency but follow the principles described in the
agency's DI S/TSS encl osures or other material supplied by the agency.

The audi tor should reviewrawdata for those studies with particul ar
care because of the critical nedical uses of those products.
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5.2 AUDI T PROCEDURES

The audit shoul d consist of an exam nation of the raw data on the
specific tests or studies selected for review Al notebooks,
wor ksheets, scratch-sheets, notes, conputer printouts, calculations,
graphs and tables pertaining to the given test or study should be
considered raw data ant be subject to exam nation. The auditor shoul d
interviewthe Study Director, the technicians who perfornmed the test(s)
or were otherwise involved in the study. The followng series of
questions, devised to cover a spectrumof |aboratory activities, should
help in eliciting information on general |aboratory practices, as well
as on specific points on the test(s) under review. The auditor is
encouraged to augnent these questions with his/her own, or expand on
them especially where the test or study is within his/her area of
expertise or experience.

5.2.1 CGeneral Considerations

1 Does the facility specialize in efficacy testing of
antim crobial products?
Were test procedures properly identified by title
(1f tests are standard tests), or a reference?
| f AQCAC tests were involved, which edition of the
O ficial Methods of Analysis was cited?
Did the Ilaboratory (testing facility) have an
effective Quality Assurance (QA) unit or QA officer
entirely separate from and independent of the
personnel engaged in the direction and conduct of
t hat study?
Were all raw data and test reports signed and dated
by each individual scientist who conducted the

testing?
5.2.2 Test Substance
1 Was the chem cal conposition of the test substance

conpletely identified?

Was the test substance (including additives or
activators) properly identified by a |lot/batch
nunber and date of manufacture?
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5.

5.

2.

2.

3

4

Dat a

Test

Was there any verification (such as chemca
anal ysi s) showi ng that the test substance was truly
representative of the marketed product?

Was the test substance a production sanple, pilot
sanple, a marketplace sanple, or a |I|aboratory
sanpl e prepared specifically for the test?

Recor di ng

Was a study plan or protocol prepared?

Was the protocol and all changes approved by the
study director?

Were test start and conpletion dates recorded in
t he raw data?

Were observations and raw data recorded at the tine
of observation?

Were the raw data legibly recorded in ink in bound
not ebooks, or worksheets, or by direct conputer
entry?

|f pre-printed worksheets were used, were test
el ements of AQAC tests that nmay be subject to
variability, such as contact tine, culture nedia,
tenperature, etc., preprinted on the worksheets?
Were there any erasures on the raw data or were any
original data obscured by changes in entries?

Wer e appar ent dat a corrections expl ai ned,
initialed, and dated?

Were any pages m ssing from bound not ebooks?

Was there any evidence that additional tests were
performed on the sane test substance but not
reported

Were calculations, if any, clearly shown? \ere
t hey accurate?

Condi ti ons
Were the thernoneters used in testing traceable to
National Institute of Standards and Technol ogy

(NIST), fornerly National Bureau of Standards
(NBS), or otherw se properly calibrated?
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5.

2.

5

Were wat erbath and i ncubator tenperatures

cl osely nonitored and recorded?

How was the water that was used in diluting the
test substance purified?

Are water still and ion exchange col um(s) properly
mai nt ai ned and serviced? How old are they? Was
the date of installation of ion exchange col umms
recor ded?

Were dilution schenmes recorded?

Did the data show that test sanple dilution were
accurately made?

How often were (are) stock solution retitrated?
Wen was (is) the last date of preparation and
titration?

Was the source of the test culture identified?

Was the identity/purity of the test culture
confirmed? (Confirmthe date when this was done.)
How were (are) test cultures maintained?

Was test organisn(s) resistance checked against
phenol ?

Were the phenol resistance tests run concurrently
with the definitive study?

If synthetic hard water was used, was its
preparation recorded (including calculations) in
t he raw data?

Was the hard water assayed for ppm of Calcium
Carbonate (CaCO;,) at the tinme of its use in the
study?

Laboratory Equi prent and Materials

How were (are) the accuracies of the incubator and
wat er bat h tenperature(s) determ ned?

Were (are) the operating tenperature and steam
pressure of the autoclave checked with calibrated
instrunments or devices? How often was (is) this
done? Confirmwhen it was |ast done prior to the
audi ted st udy.

How often was (is) the pH neter calibrated? What
standards are used and how old are they? Was the
pH neter calibrated prior to the study?



GLP- DA- 06
Revision: 1
Page 7 of 13

5. 2.

5.3 SPECI FI C TESTS

6

How frequently was (is) the spectrophotoneter
checked for accuracy and how was this done prior to
t he study?

When was the burette used in titrating hard water
cal i brated?

How often were (are) analytical and other bal ances
checked for accuracy? |Is this done in house, or by
a bal ance service person?

Did (does) the l|aboratory maintain a |og book or
record of all equipnment and instrunent
calibrations and service?

|f pre-sterilized equipnent or materials (e.g.,
Petri dishes, pipettes, syringes, reagents, serum
enrichnents) were (are) used, how was (is) the
sterility verified?

Cul ture Media preparation

5. 3.

1

Was the culture nmedium used for growing the
bacterium fully described (beyond the terns
"nutrient broth" and “nutrient agar")?

Was information relative to source, |ot nunber
expiration date, and storage practices for the
cul ture nedia recorded?

Was the description of the preparation and pH of
t he nedi a docunent ed?

VWhat nethods were (are) used to detect growmh in
medi a not inoculated with the test bacteria?

What kind of container was (is) the beef extract
in? If in squeeze tube, what is done to it before
it is used?

Use-Dilution/d ass Slide Spray Tests

Were all test cultures in daily transfer for at
| east 4 days prior to use?

Were cultures transferred daily through weekends
and hol i days?

After how many daily transfers would the culture be
started anew fromthe stock slant?
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When wer e t he cul tures | ast tested for
snoot hness/ roughness prior to the study? Wat were
the results?

Was Anat one or anot her peptone used in the culture
medi a? Was the source, |ot nunber, and date of
pur chase recorded?

Was the organic soil, if used, identified as to
source and date purchased?

When and how were contam nated carriers prepared?
Was the tenperature and drying tinme for
contam nated carriers recorded?

Was a determnation of the surviving mcro-
organi snms on the test carriers made?

Were carriers screened for pitting, scratching, and
other inperfections? Were Use-Dilution test
carriers biologically screened?

Was the nmethod of renoving the pellicle from the
Pseudononas aerugi nosa broth culture identified?
Wen recovery nedium was used, was it recorded?
(When made; how was it stored?)

What net hod(s) was used to check for neutralization
of the test material? Was it recorded?

In 60-carrier use dilution tests, were all tests
done on the sane day using the sanme test bacteria
and diluted product of the sanme lot?

Was the growth frompositive tubes exam ned by G am
stain and/or subcultured for identification?

If sterile-packaged materials, suppl i es, and
equi pnent were used, how was sterility checked in
the | aboratory?

What kind of serum if any, was used? Wat brand?
When and where was it obtai ned?

What was the serum concentration, if used in the
test? Was this recorded?

What neutralization procedure was done? Was it
docunent ed?
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5.3.2

5.3.3

5.3. 4

5.3.5

Fungi
1

ci dal Test

Was the date of preparation of the conidiaspore
suspensi on i ndi cated?

Was t he conidi al chall enge of 5x10° coni di a/ nL used?
VWhat was the date of preparation of the conidia
suspensi on?

What kind of serum if any, was used? Wat brand?
From where and when obt ai ned?

How was the serum if used, added to the test
systen? What was its final concentration?

Saniti zer Test

Was the preparation of the synthetic hard water
adequately described? Briefly, described how hard
wat er was prepared. Were such elenents as burette
readi ngs and cal cul ati ons recorded?

As a test control check, was the accuracy of the
hard water tolerance verified using known
quaternary ammonium chloride standards of known
hard water tolerance? Ws the nanme of the
quaternary ammoni um chloride spelled out and its
concentration recorded?

Chl orine Germ cidal Equival ent Test

Spori

How was t he sodi um hypochlorite (NaC O titrated?

How ol d was the NaCl O stock sol ution? Wiere was it
st or ed?

What naterial was the container made of ?

Was the NaC O stock container protected fromlight?

ci dal Test

What culture nedium was used in grow ng bacterial
cul tures?

How were the test carriers prepared? Stored?

How were spores checked for the required
resi stance?

| f gaseous conpounds were tested, were spores
hydr at ed?

Was spore viability denonstrated?

Were the test tubes containing recovered bacteria
heat shocked? (What tenperature; how | ong?)

What was the source of suture |oop material ?
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Did the germ cidal solution affect the suture | oops
way ?

Were suture | oops extracted with chlorof orm(CHCO ;) ?
Are the carriers (porcelain cylinders and suture
| oops) reused?

5.3.6 Tuber cul oci dal Test

What Mycobacteriumbovis strain was used? Wen and

where was it obtained?

Was the culture nedium and recovery nedia used in

the test adequately identified?

What was the age of the dry nedia and conponents

used to prepare the nedia?

What was the age of the prepared nedi a?

Were lot nunbers of the recovery nedia and

enrichnments avail able (recorded)? How old were the

medi a/ enri chnent s?

Were any sterility checks made on serum and

enrichments (such as a control tube in the test)?

What neutralizer was used?

What procedure(s) was carried out to neasure

neutralization before the test was carried out?

VWat was the percent light transmttance of the

cul ture suspension? Was it recorded?

Were phenol control tests done at the sane tinme as

t he tubercul ocidal test?

- In the quantitative suspension tubercul oci dal
tests, was the test culture started from a
| yophilized cul ture?

- How long did it take to reach the nunbers of
the TB bacteria needed to run the tests after
the cul ture was obtai ned fromoutside sources?

- Was the preparation of the stock culture (from
| yophilized culture) and subsequent transfers
recorded for each step? Wre incubation
periods for each step recorded?

- What was the |ight absorbance readi ng when the
culture was harvested? Wre plate counts done
to verify the cell concentration?

- Was the type of culture nedium used for each
step recorded? Were the conponents identified?
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- Was the stock culture supply stored at a | ow
(-60 CE) tenperature?

- VWhat were the viable test organi sm counts of
the chal l enge test culture?

- Were plate counts, cal cul ations, and survival
curves recorded?

- Were the survival curves an average of at
| east four separate studies?

5.3.7 Re- Use Tests

Was a re-use test protocol devel oped and approved?
Was it foll owed accuratel y?

Was the conplete set of inhalation equipnent (two
sections of corrugated rubber tubing, rebreathing
bag, face mask, endotracheal tube, "Y' tube) used
in the test?

Were plate counts to determ ne the bioburden to the
test system nade? What were they?

Were determ nations of the active ingredient(s) and
pH of the test solution made during the simnulated
use study?

Were the optional hard water and/or blood serum
used in the test systenf

5.3.8 Vi ruci dal Studi es

Was (is) the facility equipped with appropriate
equi pnent (e.g., biohazard hood, egg incubator,
ultra-centrifuge, | ow-t enperature freezer,
filtration equipnment for cold sterilization, CO
i ncubat or, mcroscope)? List additional equipnent
not named.

Did (does) the facility contain an ani mal isolation
roonf?

What kind and percent efficiency was (is) the air
filtration systenf

How often were (are) air filters cleaned/replaced?
Did (does) the facility prepare its own cel
cul ture?

Were study protocol s avail abl e?
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Were they foll owed accurately?

Was the individual conducting the test experienced
in that procedure?

Were changes in study protocols approved by the
study director?

What was the source of the virus culture used?

Was the virus culture checked for contam nation
with bacteria or other viruses?

Were cell lines specific for the virus used in the
test?

Was the titer of the test virus determ ned?

Was the growt h nediumfor propagating the cell |ine
identified?

How was the sterility of the growh nedium
mai nt ai ned or checked during the testing?

Was the nethod of calculating virus titer
i ndi cat ed?

Was the cytotoxic effect of the test nmaterial
consi dered and pretested?

Were all observations and test results recorded and
cal cul at ed?

| f enbryonat ed eggs were used, were their age (days
ol d) indicated?

What checks were nmade to determne if the egg was
not contam nated with a bacterium or other virus?
VWhat was the source of the eggs?

VWat were the egg incubator tenperature and
relative humdity for replicating the virus?

What was the egg inoculation route? Ws it
recor ded?

Was the virus titration end-point determ nation
recor ded?

What animals were used in virucidal tests? Was the
nanme the ani mal supplier recorded?

How was their health checked? How often?

Were they appropriate test animal s?

Was the route of inoculation indicated/recorded?
How was the titration end-point determ ned?

What quality control measures were taken to insure
the health of the animal (s)?



GLP- DA- 06
Revision: 1
Page 13 of 13

5.4 ORGAN ZATI ON AND PERSONNEL

1 Was the educational background, training, and experience of
each individual involved in the testing avail abl e?

! Were CVs on each individual avail abl e?

! Are the scientists nmenbers of the AOAC, ASTM SIM CSMA, ASM
or of other scientific organizations oriented toward
antimcrobial testing?

IS/ 06/ 10/ 99
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