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Preface

Commercial and household cleaning products require labeling to indicate if they are hazardous to the
consumer and have the potential to cause injury during handling or use, including possible ingestion
by children. The U.S. Consumer Product Safety Commission (CPSC) typically regulates these
cleaning products. However, inclusion of an antimicrobial claim in such cleaning products
necessitates their registration as antimicrobial pesticides with the U.S. Environmental Protection
Agency (EPA). Accordingly, to comply with EPA classification and labeling requirements for eye
irritation (EPA 2003a), a product manufacturer must test these cleaning products in the Draize rabbit
eye test (Draize et al. 1944) to adequately characterize their ocular hazard potential.

In June 2004, the EPA contacted the National Toxicology Program Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM), which administers the Interagency
Coordinating Committee on the Validation of Alternative Methods (ICCVAM) and provides
scientific support for ICCVAM activities, to seek the assistance in a technical assessment of an in
vitro testing strategy that would meet their need to evaluate, categorize, and label antimicrobial
cleaning products (AMCPs) for eye irritation. Subsequently, the Alternative Testing Working Group
(ATWG), a consortium of seven consumer product companies (Clorox, Colgate-Palmolive, Dial,
EcoLabs, JohnsonDiversey, Procter & Gamble, and SC Johnson), developed a testing strategy that is
comprised of three in vitro test methods (i.e., bovine corneal opacity and permeability [BCOP],
Cytosensor® Microphysiometer [CM], and EpiOcular™ [EO]) for this limited group of products. The
Institute for In Vitro Sciences, Inc., which coordinated the ATWG collaboration, performed
additional testing to complete parallel sets of in vivo and in vitro data and described the testing
strategy in a background review document (BRD). The EPA and the ATWG requested that
NICEATM and ICCVAM use the information in the AMCP BRD to conduct a technical review of
the scientific validity of the AMCP testing strategy. The EPA and the ATWG sought to determine
whether EPA could be assured with a reasonable degree of certainty that the AMCP testing strategy
would be useful for making hazard classification and labeling decisions for AMCPs in order to
appropriately inform users. A Federal Register (FR) notice (70 FR 13512) issued on March 21, 2005,
requested relevant data and nominations for potential peer review panel members.

NICEATM received an initial draft of the AMCP BRD from the Institute for In Vitro Sciences, Inc.,
on December 27, 2007; formal transmittal letters were received from the Institute for In Vitro
Sciences, Inc., and the EPA on January 8 and 10, 2008, respectively. On March 17, 2008, following a
preliminary review of the AMCP BRD, the ICCVAM Ocular Toxicity Working Group (OTWG)
requested additional information and data from the Institute for In Vitro Sciences, Inc. The additional
data, which were necessary to complete an evaluation, were received on April 4, 2008.

On April 4, 2008, Federal Register notice (73 FR 18535) requested relevant data and nominations for
potential peer review panel members. On June 23-24, 2008, the OTWG and ICCVAM assigned this
activity a high priority following consideration of comments from the public and ICCVAM’s
advisory committee, the Scientific Advisory Committee on Alternative Toxicological Methods
(SACATM). The Institute for In Vitro Sciences, Inc. submitted a final revised AMCP BRD on July
21, 2008. A supplement to the AMCP BRD, which included reliability analyses for the in vitro test
methods (i.e., BCOP, CM, and EQO), was submitted on October 8, 2008.

The OTWG worked with NICEATM to prepare this summary review document (SRD), which
summarizes the current validation status of the AMCP testing strategy based on information in the
AMCP BRD and other related information and data obtained by NICEATM. This AMCP SRD also
provides similar information for an alternate AMCP testing strategy. This AMCP SRD summarizes
the information from the AMCP BRD needed to evaluate the validation status of each of the in vitro
test methods, the AMCP testing strategy, and the alternate AMCP testing strategy and forms the basis
for the ICCVAM test method recommendations.



An independent international scientific peer review panel met in public forum on May 19-21, 2009,
to develop conclusions and recommendations for the AMCP testing strategy. The Panel included
expert scientists nominated by the European Centre for the Validation of Alternative Methods
(ECVAM) and the Japanese Center for the Validation of Alternative Methods (JaCVAM). The Panel
considered this AMCP SRD and evaluated the extent to which the available information supported
the draft ICCVAM test method recommendations. ICCVAM considered the conclusions and
recommendations of the Panel, along with comments received from the public and the SACATM,
before finalizing this AMCP SRD and test method recommendations.

We gratefully acknowledge the organizations and scientists who provided data and information for
this document. We also acknowledge the efforts of those individuals who helped prepare this AMCP
SRD. These include Dr. Jill Merrill (U.S. Food and Drug Administration Center for Drug Evaluation
and Research) and Dr. Karen Hamernik (EPA, to April 2009) for serving as Co-chairs of the OTWG
and ICCVAM representatives who reviewed and provided comments throughout the evaluation
process. We also acknowledge the following staff from the NICEATM support contractor, Integrated
Laboratory Systems, Inc.: Dr. David Allen, Dr. Jonathan Hamm, Nelson Johnson, Dr. Brett Jones, Dr.
Elizabeth Lipscomb, and James Truax. Finally, we thank ECVAM liaisons Dr. Jodo Barroso, Dr.
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Executive Summary

The Alternative Testing Working Group, a consortium of consumer product companies, developed a
testing approach for antimicrobial cleaning products (AMCPs). In 2007, the Institute for In Vitro
Sciences, Inc. (I1VS), described the approach in a background review document (BRD). The AMCP
testing strategy consists of three in vitro test methods: bovine corneal opacity and permeability
(BCOP), Cytosensor® Microphysiometer (CM), and EpiOcular™ (EO). The AMCP BRD includes a
detailed protocol for each test method. Decision criteria were developed for each test method to
correspond to the four ocular hazard categories in the U.S. Environmental Protection Agency (EPA)
classification system (EPA Category I, 11, 11, and IV [EPA 2003a]). These test methods use a variety
of endpoints to predict the potential of test substances to cause eye irritation.

The AMCP Testing Strategy: Combining the BCOP, CM, and EO Test Methods

The BCOP includes two primary endpoints, opacity and permeability. Opacity and permeability
measurements are used to calculate an in vitro irritancy score (IVIS).* Histopathology evaluation of
the affected tissue is an optional endpoint. Substances with an IVIS >75 are classified as EPA
Category I; those with an VIS >25 and <75 are EPA Category Il; and substances with an IVIS <25
are EPA Category Il1. If a test substance produces an IVIS <75, further assessment using
histopathology evaluation can determine whether it meets the criteria for classification as EPA
Category I, II, or 111. Because the data points from EPA Category Il and Category IV overlap and it’s
impossible to assign a cutoff value, the AMCP BRD does not propose BCOP decision criteria for
EPA Category IV.

The endpoint for the CM test method is the estimated concentration of a test substance needed to
reduce the basal metabolic rate of L929 cells by 50% (the MRDs). Substances with an MRDs, value
<2 mg/mL are classified as EPA Category I; those with an MRDs, >2 mg/mL and <80 mg/mL are
EPA Category Ill; and substances with an MRDg, >80 mg/mL are classified as EPA Category IV.
The AMCP BRD does not propose CM decision criteria for EPA Category Il because the data points
from EPA Category | and Category Il overlap making it impossible to assign a cutoff value.

The endpoint for the EO test method is the time needed to reduce cell viability by 50% (ETs).
Substances with an ETsy <4 minutes are classified as EPA Category I; those with an ETs, >4 minutes
and <70 minutes are EPA Category I1l; and substances with an ETs, >70 minutes are classified as
EPA Category IV. The AMCP BRD does not propose decision criteria for the EO test method for
EPA Category Il because the database includes only one EPA Category Il substance.

The AMCP BRD proposes starting with different test methods depending on the chemical properties
of the test substance. If the test substance is an oxidizer, which suggests that it will be an ocular
corrosive or severe irritant, it is first tested in the BCOP test method. As noted above, test substances
that produce an IVIS >75 would be classified as EPA Category . If a test substance produces an IVIS
<75, further assessment using histopathology evaluation can determine whether it meets the criteria
for classification as EPA Category I, Il, or I11.

To determine whether the test substance is EPA Category 111 or 1V, the test substance is subsequently
tested in either the CM or EO test method to determine the final hazard category. The choice of test
method depends on the chemical properties of the test substance. If the test substance is water soluble,
it can be tested in either the CM test method or the EO test method. If it is water insoluble, it must be
tested in the EO test method to determine the final hazard classification.

The in vitro irritancy score (IVIS) is the sum of the mean corrected opacity value (+ standard deviation [SD])
and 15 times the mean corrected permeability value (OD4gq units + SD).



Alternate AMCP Testing Strategy: Combining the BCOP and EO Test Methods

None of the 228 substances in the validation database has been tested in all three of the in vitro test
methods included in the AMCP testing strategy. ICCVAM also had concerns about the validation
status of the low volume eye test (LVET),? which was used as the in vivo reference test method for all
of the CM test method data. Therefore, the Interagency Coordination Committee on the Validation of
Alternative Methods (ICCVAM) evaluated an alternate AMCP testing strategy that included only the
BCOP and the EO test methods. In this alternate AMCP testing strategy, the BCOP test method
would be used to identify EPA Category | and 11 substances and the EO test method would be used to
identify EPA Category Il and IV substances.

Testing in the alternate AMCP testing strategy could proceed by one of two approaches: (1) test in the
BCOP test method first and then in the EO test method or (2) test in the EO test method first and then
in the BCOP test method. Using the first approach, the BCOP test method would classify all EPA
Category I and 11 substances. All other substances would then be tested in the EO test method and
classified as either EPA Category |11 or IV. Using the second approach, substances would first be
tested in the EO test method, which would classify all EPA Category 11l and IV substances. All other
substances would then be tested in the BCOP test method and classified as either EPA Category |
orll.

Validation Database

A total of 228 substances were included in the validation database for the AMCP BRD. These include
68 substances tested in the BCOP test method, 105 substances tested in the CM test method, and 55
substances tested in the EO test method. None of the 228 substances has been tested in all three in
vitro test methods. According to the submitter, “a minimum 28 of the materials are EPA registered
AMCPs, with eight additional materials being in-use dilutions of concentrates which are EPA
registered” (Rodger Curren, 11VVS, Inc., personal communication).

The distribution of product categories differed among the test methods. Most of the 105 substances
tested in the CM test method are surfactants (78%). The substances tested in the BCOP and EO test
methods are relatively equally distributed among alkalis, oxidizers, solvents, and surfactants
(approximately 20% to 30% each).

Only 28 AMCPs have been tested in both the BCOP and EO test methods.

In Vivo Reference Data

The test method protocol used to generate the in vivo reference data varied among the 228 substances.
Among the 68 substances tested in the BCOP test method, 85% were also tested in the traditional
Draize rabbit eye test protocol (i.e., OECD TG 405 [OECD 2002]). Another 12% were tested with a
nontraditional protocol (i.e., application volume of 30 uL instead of 100 uL or application as an
aerosol spray). The remaining 3% were tested in the LVET.

Among the 55 substances tested in the EO test method, 55% were tested in the Draize rabbit eye test,
and 45% were tested in the LVET. All 105 of the substances tested in the CM test method were tested
in the LVET.

>The LVET is a modification to the rabbit eye test that involves application of 10 L of the test substance
directly to the corneal surface instead of 100 uL of the test substance applied into the conjunctival sac.



Test Method Accuracy

The Bovine Corneal Opacity and Permeability Test Method

The validation database of 66 substances tested in both the BCOP test method and the Draize rabbit
eye test showed 55% accuracy (36 of 66 tests agreed in overall EPA classification) (Table 1). The
BCOP test method correctly classified only 60% as EPA Category 11 and 50% as EPA Category IlI.
However, the BCOP test method correctly identified 90% of the EPA Category | substances. Because
the AMCP BRD does not propose BCOP decision criteria for EPA Category 1V, all 19 substances
were overpredicted.

The Cytosensor Microphysiometer Test Method

The validation database includes 105 unique substances tested in both the CM test method and the
LVET (Table 1). Three substances were tested twice for a total of 108 tests. These tests had 30%
accuracy (32 of 108 tests agreed in overall classification of EPA Category I, 11, I1I, or IVV). The CM
test method overclassified the majority of EPA Category |1, 11, and IV substances in the database:
100% of the EPA Category Il substances, 67% of the EPA Category Il substances, and 89% of the
EPA Category IV substances. Because the AMCP BRD does not propose CM test method decision
criteria for EPA Category 11, the CM test method overclassified all EPA Category Il and 111
substances as EPA Category I.

The EpiOcular Test Method

Among the 55 substances tested in the EO test method (Table 1), 30 were also tested in the Draize
rabbit eye test (29 qualified for EPA hazard classification) and 25 were tested in the LVET. Those
tested in both the EO test method and the Draize rabbit eye test had 76% accuracy (22 of 29 tests
agreed in overall classification of EPA Category I, Il, 111, or V). The EO test method correctly
identified three (75%) of the four substances categorized as EPA Category 11l by the Draize rabbit
eye test. The EO test method correctly identified 44% of the nine EPA Category IV substances. Four
of the five substances incorrectly identified by the EO test method were overclassified as EPA
Category I11. The EO test method overclassified the remaining substance as EPA Category I. All of
the EPA Category | substances were correctly identified.

Among the 25 substances tested in both the EO test method and the LVET (Table 1), the EO test
method correctly classified 44%. The EO test method correctly identified 67% of the 12 substances
classified as EPA Category 11 by the LVET. None of the nine EPA Category IV substances was
correctly identified; 44% were overclassified as EPA Category I11; and 56% were overclassified as
EPA Category I. The EO test method correctly identified all three of the substances classified as EPA
Category | by the LVET.

AMCP Testing Strategy: Combining the BCOP, CM, and EO Test Methods

As explained above, none of the 228 substances included in the AMCP BRD was tested in all three of
the in vitro test methods proposed for the AMCP testing strategy. Therefore, no data are available to
characterize the actual performance of a testing strategy that includes the BCOP, CM, and EO test
methods.

Alternate AMCP Testing Strategy: Combining the BCOP and EO Test Methods

The BCOP and EO test methods were both used to test 28 substances for which Draize rabbit eye test
data were available. This suggested an alternate AMCP testing strategy in which the BCOP test
method might be used to identify EPA Category | or Category Il substances and the EO test method
might be used to identify EPA Category Il or Category IV substances. ICCVAM evaluated the data
based on two approaches: (1) test in the BCOP test method first and then in the EO test method or (2)
test in the EO test method first and then in the BCOP test method.



Table 1 Performance of AMCPs in the Bovine Corneal Opacity and Permeability,
Cytosensor Microphysiometer, and EpiOcular Test Methods Compared to the
Draize Rabbit Eye Test or the Low VVolume Eye Test as Reported in the AMCP
BRD Using the EPA Classification System
Performance of the In Vitro Test Method Compared to the In Vivo Reference Test Method
InVitro | InVivo | Overall Using the EPA Classification System
Test Test Classifi-
Method | Method | cation I i v
Actual | Under | Over | Actual | Under | Over | Actual | Under | Over | Actual
5copt | Draize 55% 90% 10% 20% 60% | 20% | 50% 50% 0% 100% 0%
(36/66) | (27/30) | (3/30) | (1/5) | (3/5) | (W) | (6/12) | (6/12) | (0/12) | (19/19) | (0/19)
M LVET 30% 100% | 0% 100% 0% 0% 67% 33% 0% 89% 11%
(32/108) | (9/9) | (0/9) | (11/11) | (0/11) | (0/11) | (40/60) | (20/60) | (0/60) | (25/28) | (3/28)
EO? Draize 76% 100% | 0% 0% 0% | 100% | 25% 75% 0% 56% 44%
(22/29) | (15/15) | (0/15) | (O/1) | (O/1) | (1) | (U4) (314) | ) | (519 | (4/9)
EO* LVET 44% 100% | 0% 100% 0% 0% 33% 67% 0% 100% 0%
(11725 | (3/3) | (0/3) | (1) | (0/1) | (0/1) | (4/12) | (8/12) | (0/12) | (9/9) | (0/9)

Abbreviations: AMCP = antimicrobial cleaning product; BCOP = bovine corneal opacity and permeability;
CM = Cytosensor Microphysiometer; EO = EpiOcular; EPA = U.S. Environmental Protection Agency;
ETso = estimated time to decrease keratinocyte viability in the EO test method by 50%; IVIS = in vitro
irritancy score; LVET = low volume eye test; MRDs, = concentration of test substance that decreases the
metabolic rate by 50% determined by a plot of the concentration-response curve.

! Classification of the BCOP data was based on IVIS >75 = EPA Category I; IVIS >25 and <75 = EPA
Category IlI; IVIS <25 = EPA Category I1l. The BCOP test method was not proposed to identify EPA
Category 1V. All BCOP classifications, including high-solvent substances, used a 10-minute exposure time.
The database comprised 66 substances tested in both the BCOP test method and the Draize rabbit eye test.

2 Classification of the CM data was based on MRDs, <2 mg/mL = EPA Category |; MRDs, >2mg/mL and

<80 mg/mL = EPA Category Ill; MRDs, >80 mg/mL = EPA Category IV. The CM test method was not
proposed to identify EPA Category Il. The database consisted of 108 substances tested in both the CM test

method and in the LVET (105 different substances because three substances were tested twice).

% Classification of the EO data was based on ETs, <4 min = EPA Category I; ETsq >4 min and <70 min = EPA
Category Ill; ETs, >70 min = EPA Category V. The EO test method was not proposed to identify EPA
Category Il. The database consisted of 29 substances tested in both the EO test method and the Draize rabbit
eye test that qualified for EPA hazard classification (i.e., one substance producing a Draize score greater than
1 was not evaluated through day 21 as required by EPA).

* Classification of the EO data was based on ETs, <4 min = EPA Category |; ETso >4 min and <70 min = EPA
Category Ill; ETs, >70 min = EPA Category V. The EO test method was not proposed to identify Category
I1. The database consisted of 25 substances tested in both the EO test method and the LVET.

For the first approach, ICCVAM evaluated the BCOP test method's ability to identify substances as
either EPA Category | or Category II. All 15 substances that were classified as EPA Category | or 11
in the BCOP test method were removed from the database. The remaining 13 substances were then
evaluated in the EO test method for identifying EPA Category I11 or IV substances. The reverse was
done for the second approach: the EO test method was evaluated for its ability to classify substances
as either EPA Category Il or IV. All 13 substances that had been classified as EPA Category Il or
IV by the EO test method were removed from the database. The remaining 15 substances were then
evaluated in the BCOP test method for identifying EPA Category | or Il substances.




The alternate AMCP testing strategy performed the same regardless of which approach was used
(Table 2). The alternate AMCP testing strategy correctly classified 79% of the substances, which
included all 14 of the EPA Category | substances, all four of the EPA Category |1l substances, and
four of the nine (44%) EPA Category IV substances. The one EPA Category Il substance was
underpredicted as EPA Category Il1.

Test Method Reliability

The Bovine Corneal Opacity and Permeability Test Method

In the AMCP BRD, intralaboratory repeatability for the BCOP test method (i.e., comparison of
within-experiment runs of a test substance) was determined for 67 AMCPs (four substances have
repeat tests) as the mean percent coefficient of variation (%CV) for opacity, permeability, and IVIS.
Because scores in the very low range significantly affect %CVs, the mean %CVs for materials with
an IVIS <10 (arbitrarily set in the AMCP BRD) were excluded from the overall mean %CV
calculations. The overall mean %CVs for opacity, permeability, and 1VIS were 21%, 25%, and 18%,
respectively.

These 67 test substances, tested in a total of 75 runs, were also evaluated for their agreement in the
EPA (EPA 2003a) and Globally Harmonized System of Classification and Labelling of Chemicals
(GHS; UN 2007) ocular hazard classification systems. The EPA and GHS classification systems had
100% agreement in 84% (63 of 75) of test runs, 67% agreement in 15% (11 of 75) of test runs, and
60% agreement in 1% (1 of 75) of test runs. Among the 12 test runs that did not have 100%
agreement, seven substances had reactive chemistries, two were alkalis, two were surfactants, and one
was an acid.

Intralaboratory repeatability for the BCOP test method was determined for non-AMCPs classified as
severe or ocular corrosives in three BCOP studies, which tested from 16 to 52 substances (ICCVAM
2006a). The mean %CV:s for IVIS ranged from 39% to 71%.

Intralaboratory reproducibility for the BCOP test method (i.e., comparison of between-experiment
runs of a test substance) was determined for five AMCPs as the mean %CV for IVIS. In two to six
experiments, the mean %CV for IVIS was 20%. The agreement in the EPA (EPA 2003a) and GHS
(UN 2007) ocular hazard classification systems for these five test substances was 100%.

Intralaboratory reproducibility for the BCOP test method was also determined for non-AMCPs
classified as severe ocular irritants or ocular corrosives by the BCOP test method (ICCVAM 2006a).
One of the two studies consisted of 25 surfactant-based personal-care cleaning formulations. The
mean %CV for permeability values in that study was 33%. In the second study of 16 substances, the
mean %CV for IVIS ranged from 13% to 15%.

Interlaboratory reproducibility for the BCOP test method (i.e., comparison of runs of a test substance
between different laboratories) cannot be specifically determined for AMCPs in the BRD because
only one laboratory conducted the testing.



Table 2

AMCPs Tested in Both the BCOP and EO Test Methods: Performance Using
the Alternate AMCP Testing Strategy

Draize
Overall
EPA Classifi- 1 11 v
cation
Actual | Under | Over | Actual | Under | Over | Actual | Under | Over | Actual
Approach 79% 100% 0% 0% 0% 100% 0% 100% 0% 56% 44%
1 (22/28) (14/14) | (0/14) (0/1) (0/1) (1/1) (0/4) (4/14) (0/4) (5/9) (4/9)
Draize
Overall
EPA Classifi- 11 11 v
cation
Actual | Under | Over Actual | Under | Over | Actual | Under | Over | Actual
Approach 79% 100% 0% 0% 0% 100% 0% 100% 0% 56% 44%
2 (22/28) (14/14) | (0/14) (0/1) (0/1) (/1) (0/4) (4/4) (0/4) (5/9) (4/9)

Abbreviations: AMCP = antimicrobial cleaning product; BCOP = bovine corneal opacity and permeability;
EO = EpiOcular; EPA = U.S. Environmental Protection Agency.

Approach 1 = test in the BCOP test method first to identify EPA Category | or 11, and then in the EO test
method to identify EPA Category Il or IV.

Approach 2 =test in the EO test method first to identify EPA Category Il or IV, and then in the BCOP test

method to identify EPA Category | or II.

Three studies (3-12 laboratories each) were used to determine interlaboratory reproducibility in non-
AMCPs classified as severe or ocular corrosives by the BCOP test method (ICCVAM 2006a). The
mean %CV for IVIS ranged from 25% to 36%. These test substances were also evaluated (ICCVAM
20064a) for their agreement with the EPA (EPA 2003a), GHS (UN 2007), and European Union (EU
2001) ocular hazard classification systems.

The Cytosensor Microphysiometer Test Method

Reliability for the CM test method could not be evaluated specifically for AMCPs due to insufficient
data. However, the reliability of the CM test method was evaluated in non-AMCPs.

Intralaboratory repeatability for the CM test method was evaluated for non-AMCPSs in seven studies
of 1 to 35 test substances each. The mean %CV for MRDs, values for all materials tested, including
surfactant and nonsurfactant materials, ranged from 6% to 25%.

The intralaboratory reproducibility of the CM test method for non-AMCPs in one laboratory
(16 substances). The mean %CV for MRDs, values for all materials tested, including surfactant and
nonsurfactant materials, was 25%.

Interlaboratory reproducibility for this test method was determined for non-AMCPSs in two studies at
two to four laboratories each. The mean %CV for MRDs, values for all materials tested, including
surfactant and nonsurfactant materials, ranged from 17% to 51%, with nonsurfactant materials having
a higher mean %CV in each study.

The EpiOcular Test Method

Intralaboratory repeatability for the EO test method was determined specifically for a subset of
15 AMCPs presented in the AMCP BRD. The mean %CV for ETsy values ranged from 0% to 62%.




The extent of agreement between the EPA and GHS ocular hazard classification systems (EPA
2003a; UN 2007) was evaluated for three AMCPs that were tested more than once by 11VS. All three
AMCPs had 100% agreement for both hazard classification systems.

Intralaboratory reproducibility for the EO test method was also determined from repeat testing of a
single substance, 0.3% Triton X-100. Data were presented as combined data from MatTek
Corporation and 11VS (9-year period) and from 11VS only (8-year period). The mean %CVs for ETsg
values were 21% and 22%, respectively.

Interlaboratory reproducibility for the EO test method cannot be determined specifically for the
AMCPs presented in the AMCP BRD because only one laboratory conducted the testing. However,
interlaboratory reproducibility for this test method has been determined for non-AMCPs in a
multiphase validation study of surfactants and surfactant-containing products (73 substances). The
study is summarized in the AMCP BRD. Mean %CVs ranged from 12% to 18%. It should be noted,
however, that this reproducibility evaluation did not use a calculated ETs, value to predict the ocular
hazard classification (i.e., EPA Category I, Il, I1l, and 1V), as specified in the protocol included in the
AMCP BRD. Instead, it is based on an EO protocol that uses relative percent viability to classify
irritancy (i.e., irritant vs. nonirritant).

These same non-AMCP test substances were also evaluated for agreement with the EPA and GHS
ocular hazard classification systems (EPA 2003a; UN 2007). This analysis is summarized in a
supplement to the AMCP BRD. Using the EPA and GHS classification systems in Phase 11 of the
validation study, four laboratories produced 100% agreement for 74% of the 19 substances, 75%
agreement for 11% of the substances, and 50% agreement for 16% of the substances. In Phase 11 at
two laboratories, 94% of the 54 substances had 100% agreement, and the remaining 6%

(3 substances) had 0% agreement.

Animal Welfare Considerations

Both of the AMCP testing strategies are non-animal approaches for the classification and labeling of
AMCPs. Bovine eyes used in the BCOP test method are obtained post mortem from animals being
used for food. The CM test method uses a mouse cell line that can be purchased. The EO test method
uses primary human keratinocytes obtained from human donors during routine surgical procedures.

Practical Considerations

The BCOP test method can be completed in one day, but histopathology evaluation may require an
additional four weeks.

The CM test method, including multiple runs of the test material, can be completed in a single
workday. However, the instrument for the CM test method has been discontinued.

The EO test method uses tissue that is commercially available from MatTek Corporation (Ashland,
MA). The cost of the EO test method is similar to or less than that of a Draize rabbit eye test.
Although it may take several weeks to procure tissue from the MatTek Corporation, the EO test
method may be run in less time than the Draize rabbit eye test or the LVET.



1.0 Introduction and Rationale for the Use of a Testing Strategy for U.S.
Environmental Protection Agency Classification and Labeling of
Antimicrobial Cleaning Products

1.1  Historical Background of In Vitro Ocular Corrosion and Irritation Test Methods
and the Rationale for Their Development

Over the years, legislative statutes have been enacted that enable government agencies to regulate a
variety of substances that pose a potential risk to ocular health. Table 1-1 provides a synopsis of
current U.S. regulatory laws that pertain to ocular corrosion and irritation.

Table 1-1 Summary of Current U.S. Legislation Related to Ocular Health*

Legislation

(YYear of Initial Enactment) Agency Substance

Food, Drug and Cosmetic Act (1938) FDA Pharmaceuticals and

cosmetics
FIFRA (1947) and Federal Environmental -
Pesticide Control Act (1972) EPA Pesticides
FHSA (1964) CPSC Household products
Department of Agriculture and Agricultural and
FHSA (1964) and TSCA (1976) EPA industrial chemicals
Occupational Safety and Health Act (1970) OSHA Occupational materials

Accidentally released
chemicals and air
pollutants

Chemical Safety and Hazard

Clean Air Act Amendments (1990) Investigation Board and EPA

Abbreviations: CPSC = U.S. Consumer Product Safety Commission; EPA = U.S. Environmental Protection
Agency; FDA = U.S. Food and Drug Administration, FHSA = Federal Hazardous Substances Act;
FIFRA = Federal Insecticide, Fungicide, and Rodenticide Act; OSHA = Occupational Safety and Health
Administration; TSCA = Toxic Substances Control Act.

1 Adapted from Wilhelmus (2001).

Exposing rabbit eyes to a test substance is the primary method for assessing the ocular hazard
potential of substances that may come near or in contact with the eye of a human. The test method
currently accepted by U.S. Federal and international regulatory agencies (CPSC 1995; EPA 1998;
OECD 2002) is the Draize rabbit eye test (Draize et. al. 1944). In the Draize rabbit eye test, a test
substance is applied to the lower conjunctival sac of one eye of a rabbit and compared to the
contralateral eye, which serves as a negative control. The eyes of each rabbit are examined for
adverse corneal (i.e., opacity and area of involvement), iridal, or conjunctival (i.e., redness, chemosis,
and discharge) effects for a period up to 21 days after exposure to the test substance.

The Draize rabbit eye test can identify both irreversible (corrosive) and reversible ocular effects. The
wide ranges used for scoring a majority of these lesions permit categorization of the severity of
reversible effects as moderate, mild, or nonirritant (see U.S. Environmental Protection Agency [EPA]
Ocular Classification System discussed below). Current EPA ocular testing guidelines and the United
Nations (UN) Globally Harmonized System of Classification and Labelling of Chemicals (GHS; UN
2007) indicate that if serious ocular damage is anticipated (e.g., irreversible adverse effects on day
21), then a test on a single animal may be considered. If serious damage is observed, then no further



animal testing is necessary (EPA 1998; UN 2007). If no serious damage is observed, additional test
animals (1 or 2 rabbits) may be evaluated sequentially until concordant responses are observed (UN
2007).

The ocular classification systems vary depending on the regulatory agency's legislative mandate and
goals for protecting human health (Table 1-2). The EPA classification system and testing guidelines
(EPA 1998, 2003a) are based on the most severe response in one animal in a group of three or more
animals. This classification system considers the kinds of ocular effects produced, as well as the
reversibility and the severity of the effects. The EPA classifies substances into four ocular irritant
categories (i.e., EPA Category I, 11, Ill, and 1V) (Table 1-2) (EPA 2003a). The EPA defines Category
| substances as corrosive or severe irritants, while classification in EPA Category I, 11, or IV is
based on decreasing severity of ocular lesions, as well as the time required for the ocular lesions to
clear. Irritation that clears in 8 to 21 days is classified as EPA Category Il, while irritation that clears
within 7 days is classified as EPA Category Ill. For EPA Category 1V substances, irritation clears
within 24 hours.

To harmonize the classification of ocular irritants internationally, the GHS classification system (UN
2007) includes two categories (Table 1-2), one for irreversible effects on the eye/serious damage to
the eye (GHS Category 1) and one for reversible effects on the eye (GHS Category 2). Classification
is based on the severity of the lesions and/or the duration of their persistence. Reversible effects are
further classified based on the duration as GHS Category 2A (“irritating to eyes” referring to an effect
that reverses within 21 days) and GHS Category 2B (“mildly irritating to eyes” referring to an effect
that reverses within 7 days).

The U.S. Federal Hazardous Substances Act (FHSA; FHSA 1964) (CPSC 1995) and the European
Union (EU; EU 2001) also have classification criteria for ocular irritation. However, because this
evaluation focuses on ocular hazard classification according to the EPA and GHS systems, the criteria
for the FHSA and EU systems will not be discussed. Additional details on these systems can be found
in the BCOP BRD (ICCVAM 2006a).

Recently, the EPA requested that the National Toxicology Program Interagency Center for the
Evaluation of Alternative Toxicological Methods (NICEATM) and the Interagency Coordinating
Committee on the Validation of Alternative Methods (ICCVAM) evaluate a non-animal strategy to
classify and label antimicrobial cleaning products (AMCPS). This testing strategy was developed by
the Alternative Testing Working Group (ATWG), composed of seven consumer product companies
(Clorox, Colgate-Palmolive, Dial, EcoLabs, JohnsonDiversey, Procter & Gamble, and SC Johnson).
The AMCP testing strategy includes three in vitro test methods (bovine corneal opacity and
permeability [BCOP], Cytosensor Microphysiometer [CM)], and EpiOcular [EQ]). In vitro data were
paired with in vivo data obtained in either the Draize rabbit eye test or the low volume eye test
(LVET).

On behalf of the ATWG, the Institute for In Vitro Sciences, Inc. submitted an AMCP background
review document (BRD) (Annex 1) and AMCP BRD Supplement (Annex I1), which provided
additional information on the reliability for each in vitro test method, to ICCVAM for review of the
validation status of the AMCP testing strategy. The EPA and the ATWG requested that NICEATM
and ICCVAM use information within the AMCP BRD to conduct a technical review of the AMCP
testing strategy to determine whether ICCVAM could assure the EPA with a reasonable degree of
certainty that the AMCP testing strategy would help the EPA determine AMCP labeling that would
appropriately inform users.

This AMCP summary review document (SRD) summarizes the available data and information
regarding the usefulness and limitations of the AMCP testing strategy as described in the AMCP
BRD and an alternate AMCP testing strategy that uses only the BCOP and EO test methods.



Table 1-2 Ocular Toxicity Classification Systems
Regulatory Number Observation Mean N
Agency of Days Score Positive Classification Criteria
(Authorizing . (after Response
Animals Taken?
Act) treatment)
One or more positive animals
needed for classification in
categories below.
Category:
Maximum I = Corrosive, corneal
score in an involvement, or irritation
EPA animal used persisting more than 21 days
(FIFRA, for Il = Corneal involvement or
Federal Atleast | 1hr 1.2 3 classification irritation clearing in 8-21
Environmental AN No d
. 3 7,and 21 ays
Pesticide .
Control Act, Opacity or [l = Corneal involvement or
and TSCA) Iritis >1 or irritation clearing in 7 days
Redness or or less
Chemosis >2 | |V = Minimal effects clearing in
less than 24 hours
Definition of Full Reversal:
Opacity and Iritis scores = 0 and
Redness and Chemosis scores <1
At least 2 positive response
animals = Eye Irritant
Mean animal Category 1
1.2 3 values (over At least 1 animal with Opacity,
GHS: 1o days 1, 2, and : .
. (observation 3) of: Chemosis, Redness, or Iritis
Irreversible 3 until Yes ] scores >0 on day 21 = Eye
Eye Effects day 21) Opacity >3 Irritant Category 1
irid&_/)or Iritis Definition of Full Reversal:
B Opacity, Iritis, Redness, and
Chemosis scores = 0
Mean animal At least 2 positive response
values (over animals and the effect fully
days 1, 2,and | reversesin 21 days = Eye Irritant
3) of: Category 2A
_ 1,2,3 Opacity or At least 2 positive response
GHS: . (observation Iritis >1 or animals and effect fully reverses
Reversible Eye 3 until Yes Redness or in 7 days = Eye Irritant Category
Effects . 2B
day 21) Chemosis >2
and the effect | Definition of Full Reversal:
fully reverses | Opacity, Iritis, Redness, and
in7or21 Chemosis scores =0
days

Abbreviations: EPA = U.S. Environmental Protection Agency; FIFRA = Federal Insecticide, Fungicide, and
Rodenticide Act; GHS = Globally Harmonised System of Classification and Labelling of Chemicals;
TSCA = Toxic Substances Control Act.




1.2 Regulatory Rationale and Applicability

The U.S. Consumer Product Safety Commission (CPSC) typically regulates commercial and
household cleaning products. However, inclusion of an antimicrobial claim in such cleaning products
necessitates their registration as antimicrobial pesticides with the EPA. Currently, the EPA requires
AMCPs to be tested in the Draize rabbit eye test in order to adequately characterize their ocular
hazard potential.



2.0 Testing Strategies for Ocular Hazard Classification and Labeling of
Antimicrobial Cleaning Products

2.1  AMCP Testing Strategy

The testing strategy (Figure 2-1) described in the AMCP BRD (Annex 1) is based on the use of three
in vitro test methods: BCOP, CM, and EO. Each test method includes decision criteria developed to
correspond to the four categories of ocular irritation defined by the EPA classification system (i.e.,
EPA Category I, Il, 11l, and 1V [EPA 2003a]). These test methods use a variety of endpoints to predict
ocular irritation potential.

The BCOP includes two primary endpoints (i.e., corneal opacity and permeability) that are measured
quantitatively and used to calculate an in vitro irritancy score (IVIS).> An IVIS >75 = EPA
Category I; IVIS >25 and <75 = EPA Category Il; IVIS <25 = EPA Category Ill. The AMCP BRD
does not propose decision criteria for EPA Category IV for the BCOP test method because the data
points from EPA Category Il and 1V overlap and it is not possible to assign a cut-off value.
Histopathology evaluation of the affected tissue is an optional endpoint for the BCOP test method. If
a test substance produces an VIS <75, further assessment using histopathology evaluation can
determine whether it meets the criteria for classification as EPA Category I, Il, or I11.

The endpoint for the CM test method is the estimated concentration of a test substance needed to
reduce the basal metabolic rate of L929 cells by 50% (the MRDsg). An MRDsg <2 mg/mL = EPA
Category I; MRDs, >2 mg/mL and <80 mg/mL = EPA Category I1l; MRDs, >80 mg/mL = EPA
Category IV. The rationale for the use of L929 cells, a mouse fibroblast cell line, in the CM test
method is provided in Section 2.2.1 of the AMCP BRD (Annex I). The AMCP BRD does not
propose decision criteria for EPA Category Il for the CM test method because the data points from
EPA Category | and Il overlap and it is not possible to assign a cut-off value.

The endpoint for the EO test method is the time needed to reduce cell viability by 50% (ETsg). An
ETso <4 minutes = EPA Category |; ETso >4 minutes and <70 minutes = EPA Category I11; ETs

>70 minutes = EPA Category V. The EO test method uses a proprietary tissue (i.e., EO tissue,
MatTek Corporation, Ashland, MA) derived from normal human neonatal foreskin keratinocytes (see
Section 2.2.2 of the AMCP BRD, Annex I). The keratinocytes are grown under standardized
conditions to produce a highly uniform and reproducible cornea-like tissue. The AMCP BRD does
not propose decision criteria for EPA Category 1l for the EO test method because only one EPA
Category Il substance is present in the database.

In the AMCP testing strategy as described in the AMCP BRD (Figure 2-1), the first test method used
depends on knowledge of the chemical properties of the test substance. If the test substance is an
oxidizer, which suggests that it will be an ocular corrosive or severe irritant, it is first tested in the
BCOP test method. As noted above, test substances that produce an VIS >75 would be classified as
EPA Category . If a test substance produces an IVIS <75, further assessment using histopathology
evaluation can determine whether it meets the criteria for classification as EPA Category I, Il, or I11.

To determine whether the test substance is EPA Category Il or IV, the test substance is subsequently
tested in either the CM or EO test method to determine the final hazard category. Selection of the
CM or EO test method depends on the water solubility of the test substance; water-soluble substances
could be tested in either the CM test method or EO test method, but water-insoluble substances must
be tested in the EO test method to determine their final hazard classification.

® The in vitro irritancy score (IV1S) is calculated as the sum of the mean corrected opacity value (+ standard
deviation [SD]) and 15 times the mean corrected permeability value (OD,g units + SD).



2.2  Alternate AMCP Testing Strategy

Because none of the 228 substances has been tested in all three of the in vitro test methods included in
the AMCP testing strategy, as well as concerns regarding the validation status of the LVET
(ICCVAM 2009), which was used as the in vivo reference test method for all of the CM data, an
alternate AMCP testing strategy (Figure 2-2) that includes only the BCOP and EO test methods was
evaluated. In the alternate AMCP testing strategy, the BCOP test method would be used to identify
EPA Category | or Il substances and the EO test method would be used to identify EPA Category Il1
or 1V substances.

Testing in the alternate AMCP testing strategy (Figure 2-2) could proceed in one of two approaches:
(1) test in the BCOP test method first and then in the EO test method or (2) test in the EO test method
first and then in the BCOP test method. Using the first approach, the BCOP test method would
classify all EPA Category | and 11 substances. All other substances would then be tested in the EO test
method and classified as either EPA Category Il or IV. Using the second approach, substances would
first be tested in the EO test method, which would classify all EPA Category 111 and IV substances.
All other substances would then be tested in the BCOP test method and classified as either EPA
Category 1 or 11



Figure 2-1 Combining the BCOP, CM, and EO Test Methods into a Testing Strategy:
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Figure 2-2

Combining the BCOP and EO Test Methods into a Testing Strategy: Alternate
AMCP Testing Strategy
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3.0 Substances Used for Validation of the Testing Strategies for EPA
Classification of Antimicrobial Cleaning Products

3.1  Rationale for the Substances or Products Included in the AMCP Testing
Strategy

A total of 228 substances were included in the validation database of the AMCP BRD (Annex I). It
should be noted that, according to the submitter, “a minimum 28 of the materials are EPA registered
anti-microbial cleaning products, with eight additional materials being in-use dilutions of
concentrates which are EPA registered” (Rodger Curren, personal communication). Of these 228
substances, 68 substances were tested in the BCOP test method, 105 substances were tested in the
CM test method, and 55 substances were tested in the EO test method. None of the 228 substances
has been tested in all three of the in vitro test methods.

In the AMCP BRD, test substances were divided into “buckets” (i.e., chemical classes). The
distribution of these chemical classes (solvents, oxidizers, surfactants, acids, bases, and others) by test
method is presented in Table 3-1. Among the 68 substances tested in the BCOP test method, 18%
(12/68) were solvents, 24% (16/68) were oxidizers, 33% (18/55) were surfactants, and 21% (14/68)
were bases. Among the 105 substances tested in the CM test method, 17% (18/105) were solvents and
7