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GreenScreen® Executive Summary for Methylisothiazolinone (CAS #2682-20-4)

Methylisothiazolinone is a chemical that functions as a preservative. It is used in consumer products
such as cosmetics, lotions, shampoos, conditioners, and cleaning products, as well as for industrial
purposes including pulp and paper mills, cooling water systems, and oil field operations.

Methylisothiazolinone was assigned a GreenScreen® Benchmark Score™ of 2 (“Use but Search
for Safer Substitutes™). This score is based on the following hazard score combinations:
e Benchmark 2f
o Very High Ecotoxicity (acute aquatic-AA and chronic aquatic CA)
o Very High Group Il Human Toxicity (acute toxicity-AT, skin irritation-1rS, and eye
irritation-IrE)
o High Group I Human Toxicity (skin sensitization-SnS*)

Data gaps (DG) exist for endocrine activity-E and neurotoxicity-Nr*. As outlined in CPA (2013)
Section 12.2 (Step 8 — Conduct a Data Gap Analysis to assign a final Benchmark score),
methylisothiazolinone meets requirements for a GreenScreen® Benchmark Score of 2 despite the
hazard data gaps. In a worst-case scenario, if methylisothiazolinone were assigned a High score for
the data gap E, it would be categorized as a Benchmark 1 Chemical.

GreenScreen® Benchmark Score for Relevant Route of Exposure:

As a standard approach for GreenScreen® evaluations, all exposure routes (oral, dermal and
inhalation) were evaluated together, so the GreenScreen® Benchmark Score of 2 (“Use but Search for
Safer Substitutes”) is applicable for all routes of exposure.

GreenScreen® Hazard Ratings for Methylisothiazolinone

Group | Human Group Il and 11 Human Ecotox Fate Physical

C M R D E | AT ST N SnS*|SnR*| IrS | IrE| AA | CA| P B Rx F

_ HOBE
Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect estimated
(modeled) values, authoritative B lists, screening lists, weak analogues, and lower confidence. Hazard levels in
BOLD font are used with good quality data, authoritative A lists, or strong analogues. Group Il Human Health
endpoints differ from Group I1* Human Health endpoints in that they have four hazard scores (i.e., vH, H, M, and L)
instead of three (i.e., H, M, and L), and are based on single exposures instead of repeated exposures. Please see

Appendix A for a glossary of hazard acronyms.

single | repeated* | single | repeated*

L L L L DG M M M DG L
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GreenScreen® Assessment for Methylisothiazolinone (CAS #2682-20-4)

Method Version: GreenScreen®Version 1.21
Assessment Type?: Certified

Chemical Name:  Methylisothiazolinone

CAS Number: 2682-20-4

GreenScreen® Assessment Prepared By: Quality Control Performed By:

Name: Jennifer Rutkiewicz, Ph.D. Name: Dr. Margaret H. Whittaker, Ph.D.,
M.P.H,, CBiol., F.S.B., ER.T., D.AB.T.

Title: Toxicologist Title: Managing Director and Chief Toxicologist

Organization: ToxServices LLC Organization: ToxServices LLC

Date: October 14, 2013 Date: December 10, 2013

Assessor Type: Licensed GreenScreen® Profiler  Assessor Type: Licensed GreenScreen® Profiler

Name: Jennifer Rutkiewicz, Ph.D. Name: Bingxuan Wang, Ph.D., D.A.B.T.

Title: Toxicologist Title: Toxicologist

Organization: ToxServices LLC Organization: ToxServices LLC

Update Date: December 3, 2015 Date: December 4, 2015, February 1, 2016

Assessor Type: Licensed GreenScreen® Profiler  Assessor Type: Licensed GreenScreen® Profiler

Confirm application of the de minimusrule®: N/A (This assessment was conducted for the
theoretically pure substance.)

Chemical Structure(s):

S
™\, — CH,

\ N
\0

Also called:

Methylisothiazolinone; 2-Methyl-3(2H)-isothiazolone; Methylisothiazolinone-3-one; 3(2H)-

Isothiazolone, 2-methyl- ; MIT

Chemical Structure(s) of Chemical Surrogates Used in the GreenScreen®:

In the absence of available data for the chemical of interest, ToxServices searched for a suitable
analog or class of analogs using guidance in the U.S. EPA’s procedure for identifying analogs (U.S.
EPA 2010), ECHA’s read across assessment framework (ECHA 2015a) and OECD’s guidance on
grouping of chemicals (OECD 2014). Resources used for the surrogate search included the
ChemlIDplus structural similarity search, OECD Toolbox, U.S. EPA’s Analog Identification

1 Use GreenScreen® Assessment Procedure (Guidance) V1.2
2 GreenScreen® reports are either “UNACCREDITED” (by unaccredited person), “AUTHORIZED” (by Authorized
GreenScreen® Practitioner), “CERTIFIED” (by Licensed GreenScreen® Profiler or equivalent) or “CERTIFIED WITH
VERIFICATION” (Certified or Authorized assessment that has passed GreenScreen® Verification Program)
3 Every chemical in a material or formulation should be assessed if it is:

1. intentionally added and/or

2. present at greater than or equal to 100 ppm

GreenScreen® Version 1.2 Reporting Template —~October 2014 GS-205
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Methodology (AIM), and U.S. EPA’s Chemical Assessment Clustering Engine (ChemACE).
Surrogates were considered to be appropriate if they resemble the target in terms of molecular
structure and size, contain a substructure of functional group that may play a critical toxicological
role, share similar physicochemical properties (e.g. water solubility, partition coefficient), or have
common or similar precursors, metabolites, or breakdown products. Where surrogates are used to fill
data gaps or as supporting evidence, the use of a surrogate is clearly indicated for that endpoint.

A mixture of methylisothiazolinone and the structurally similar 5-chloro-2-methyl-3(2H)-
isothiazolone was evaluated for the carcinogenicity endpoint, as no studies of methylisothiazolinone
were available. The two chemicals are very structurally similar with the only difference being the
chlorine atom on 5-chloro-2-methyl-3(2H)-isothiazolone. 5-chloro-2-methyl-3(2H)-isothiazolone is
likely a conservative surrogate for methylisothiazolinone due to the presence of the chlorine atom.
The CIR identified the mixture of methylisothiazolinone and 5-chloro-2-methyl-3(2H)-isothiazolone
for its evaluation of methylisothiazolinone carcinogenicity.

(0]

N CH,
\
Cl

5-Chloro-2-methyl-3(2H)-isothiazolone
CAS# 26172-55-4

Identify Applications/Functional Uses: (EC 2003)
. Cosmetics

. Lotions

. Shampoos

. Conditioners

. Carpet Cleaners

. Dishwashing liquids

. Floor polishes

. General cleaners

. Pulp/paper mills

10. Cooling water systems
11. Oil field operations

O©Qoo~Noouolh~,WN K

GreenScreen® Summary Rating for Methylisothiazolinone*: Methylisothiazolinone was assigned
a GreenScreen® Benchmark Score of 2 (“Use but Search for Safer Substitutes”) (CPA 2014). This
score is based on the following hazard score combinations:
e Benchmark 2f

o Very High Ecotoxicity (acute aquatic-AA and chronic aquatic-CA)

o Very High Group Il Human Toxicity (acute toxicity-AT, skin irritation-IrS, and eye

irritation-IrE)
o High Group 11 Human Toxicity (skin sensitization-SnS*)

4 For inorganic chemicals with low human and ecotoxicity across all hazard endpoints and low bioaccumulation potential,
persistence alone will not be deemed problematic. Inorganic chemicals that are only persistent will be evaluated under the
criteria for Benchmark 4.

GreenScreen® Version 1.2 Reporting Template —~October 2014 GS-205
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Data gaps (DG) exist for endocrine activity-E and neurotoxicity-Nr*. As outlined in CPA (2013)
Section 12.2 (Step 8 — Conduct a Data Gap Analysis to assign a final Benchmark score),
methylisothiazolinone meets requirements for a GreenScreen® Benchmark Score of 2 despite the
hazard data gaps. In a worst-case scenario, if methylisothiazolinone were assigned a High score for
the data gap E, it would be categorized as a Benchmark 1 Chemical.

Figure 1: GreenScreen® Hazard Ratings for Methylisothiazolinone

Group | Human Group Il and 11* Human Ecotox Fate Physical

C| M R D E | AT ST N SnS*ISnR*| IrS | IrE| AA | CA| P B Rx F

single | repeated* | single | repeated™

L L L L DG M M M DG L L L L

Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect estimated
(modeled) values, authoritative B lists, screening lists, weak analogues and lower confidence. Hazard levels in
BOLD font are used with good quality data, authoritative A lists, or strong analogues. Group Il Human Health
endpoints differ from Group 11 Human Health endpoints in that they have four hazard scores (i.e., vH, H, M, and L)
instead of three (i.e., H, M, and L), and are based on single exposures instead of repeated exposures. Please see
Appendix A for a glossary of hazard acronyms.

Transformation Products and Ratings:
Identify feasible and relevant fate and transformation products (i.e., dissociation products,
transformation products, valence states) and/or moieties of concern®.

Methylisothiazolinone is not susceptible to hydrolysis at acidic, neutral, or alkaline pH (U.S. EPA
1998, ECHA 2015a). Microbial metabolism or photolysis may involve ring cleavage producing N-
methyl malonamic acid (ECHA 2015b). None of the air photolysis products are considered to be
relevant based on half-lives of < 32 hours, which indicates that they will not persist in the
environment long enough to be encountered. - 2-(Methylcarbamoyl) ethane sulfonic acid and 2-
hydroxyethane sulfonic acid have been identified as biodegradation products in a freshwater
sediment microcosm study. 2-(Methylcarbamoyl)-1-oxoethane sulfinic acid has also been identified
as a soil degradation product (ECHA 2015b). As these products are not LT-1 chemicals, the
Benchmark score is not modified due to transformation products.

Table 1: Transformation Product Summary Table

Feasible | GreenScreen® List

Functional |Life CycleTransformation Transformation Products CAS # and (Translator Score or

Use Stage Pathway Relevant?|Benchmark Score®’
. Microbial i
Pre_servatlv_e/ Unknown| degradation; N-methyl malonamic acid 516-05-2 Y Not in Pharos
antimicrobial - database
Photolysis
Pre_servatlv_e/ Unknown| . MICfObIa! 2-(methy|carbfamoyl) ethane No CAS# v Not in Pharos
antimicrobial biodegradation sulfonic acid database
Preservative/| Unknown Microbial 2-hydroxyethane sulfonic acid | 107-36-8 Y Not in Pharos

5 A moiety is a discrete chemical entity that is a constituent part or component of a substance. A moiety of concern is often the
parent substance itself for organic compounds. For inorganic compounds, the moiety of concern is typically a dissociated
component of the substance or a transformation product.

6 The GreenScreen® List Translator identifies specific authoritative or screening lists that should be searched to screen for
GreenScreen® benchmark 1 chemicals (CPA 2012b). Pharos (Pharos 2015) is an online list-searching tool that is used to screen
chemicals against the lists in the List Translator electronically.

" The way you conduct assessments for transformation products depends on the Benchmark Score of the parent chemical (See
Guidance).

GreenScreen® Version 1.2 Reporting Template —~October 2014 GS-205
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antimicrobial biodegradation database

Pre_se(vatlv_e/ Unknown | . MICI‘ObIa! 2—(methy|carbampyl)—1—0xoethane No CASH v Not in Pharos
antimicrobial biodegradation sulfinic database

Introduction

Methylisothiazolinone is a chemical that functions as a preservative. It is used in consumer products
such as cosmetics, lotions, shampoos, conditioners, and cleaning products, as well as for industrial
purposes including pulp and paper mills, cooling water systems, and oil field operations.
ToxServices assessed methylisothiazolinone against GreenScreen® Version 1.2 (CPA 2013)
following procedures outlined in ToxServices’ SOP 1.37 (Streamlined GreenScreen® Hazard
Assessment) (ToxServices 2013).

In the U.S., the CIR Expert Panel evaluated Methylisothiazolinone and concluded that it is safe for
use in cosmetics in the present practices of use and concentrations evaluated by the panel (up to 100
ppm (0.01%) in rinse-off cosmetic products and when formulated to be non-sensitizing in leave-on
cosmetic products) (CIR 2014). In the European Union, Methylisothiazolinone is allowed in rinse-
off cosmetic products at concentrations of 100 ppm (0.01%) (EC Regulation No. 1223/2009, Annex
V/57) (EU 2009). With regard to skin sensitization, the Scientific Committee on Consumer Safety
(SCCS) published an opinion that 0.01% is not safe in either leave-on or rinse-off products, but that
0.0015% in rinse-off products is safe with regard to induction of contact allergy (SCCS 2014). This
opinion has not yet been incorporated into Annex V, however.

Methylisothiazolinone has a broad spectrum of preservative efficacy, and can control the growth of
gram-negative and positive bacteria, along with yeast and mold. Siegert (2014) notes that the 100
ppm restriction-imposed concentration will render methylisothiazolinone unable to preserve
cosmetics.

Preservative Spectrum of Effect:

As summarized below, Methylisothiazolinone has a broad spectrum of preservative efficacy, and can
control the growth of gram-negative and positive bacteria, along with yeast and mold. Siegert (2014)
notes that the 100 ppm restriction-imposed concentration will render Methylisothiazolinone unable to
preserve cosmetics.

Methylisothiazolinone’s Preservative Spectrum of Effect

Microorganism Spectrum of Effect Reference
Gram-positive bacteria Good-Moderate Siegert 2014
Gram-negative bacteria Good-Moderate Siegert 2014
Yeasts/Molds Good-Moderate Siegert 2014

GreenScreen® List Translator Screening Results

The GreenScreen® List Translator identifies specific authoritative or screening lists that should be
searched to identify GreenScreen® benchmark 1 chemicals (CPA 2012a). Pharos (Pharos 2015) is an
online list-searching tool that is used to screen chemicals against the List Translator electronically. It
checks all of the lists in the List Translator with the exception of the U.S. Department of
Transportation (U.S. DOT) lists (U.S. DOT 2008a,b) and these should be checked separately in
conjunction with running the Pharos query. The output indicates benchmark or possible benchmark
scores for each human health and environmental endpoint. The output for methylisothiazolinone can
be found in Appendix C and a summary of the results can be found below:

GreenScreen® Version 1.2 Reporting Template —~October 2014 GS-205
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e Mammalian toxicity
o Korea - GHS - Acute toxicity (oral) - Category 3 [H301 - Toxic if swallowed]
o Korea - GHS - Acute toxicity (dermal) - Category 1 [H310 - Fatal in contact with skin]
o Korea - GHS - Acute toxicity (inhalation) - Category 1 [H330 - Fatal if inhaled]
e Skin sensitization
o MAK - Sensitizing Substance Sh - Danger of skin sensitization
o Korea - GHS - Skin sensitization - Category 1 [H317 - May cause an allergic skin
reaction]
e Skin irritation
o Kaorea - GHS - Skin corrosion/irritation - Category 1 [H314 - Causes severe skin burns
and eye damage]
e Acute aquatic toxicity
o Korea - GHS - Hazardous to the aquatic environment (acute) - Category 1 [H400 - Very
toxic to aquatic life]
e Chronic aquatic toxicity
o Korea - GHS - Hazardous to the aquatic environment (chronic) - Category 1 [H410 -
Very toxic to aquatic life with long lasting effects]
e Other
o German FEA - Substances Hazardous to Waters - Class 3 - Severe Hazard to Waters

Physicochemical Properties of Methylisothiazolinone

Neat methylisothiazolinone is a crystalline solid at room temperature. It is soluble in water (>
4,287.2 mg/L) and has experimental vapor pressures ranging from 0.003 to 0.02 mmHg indicating
that it vaporizes slightly to readily. The experimental log Kow 0f -0.32 mg/L indicates that it is highly
hydrophilic and has a low potential to bioaccumulate.

Table 2: Physical and Chemical Properties of Methylisothiazolinone (CAS #2682-20-4)

Property Value Reference
Molecular formula C4HsNOS ChemlIDplus 2013
SMILES Notation cl(n(sccl)C)=0 ChemlIDplus 2013
Molecular weight 115.2 EC 2003
Physical state Solid ECHA 2015b
Appearance Crystalline ECHA 2015b
Melting point 46.7-48.3°C (EU Al); ECHA 2015b

39-42.8°C
Vapor pressure 2 * 102 torr EC 2003;
0.73 Pa (0.005 mmHg) at 25°C, 0.408 U.S. EPA 2012b

Pa (0.003 mmHg) at 20°C (EU A4);
1.6 Pa (0.01 mmHg) at 25°C, 0.99 Pa
(0.007 mmHg) at 20°C (OECD 104)

Water solubility Infinite; U.S. EPA 1998;

> 1,000 g/L (EU Ab); ECHA 2015b

> 4,287.2 g/L at 20C (OECD 105)
Dissociation constant Does not dissociate U.S. EPA 1998
Density/specific gravity 1.35; ECHA 2015b
1.39

Partition coefficient log Kow = -0.486; EC 2003;
GreenScreen® Version 1.2 Reporting Template —~October 2014 GS-205
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Table 2: Physical and Chemical Properties of Methylisothiazolinone (CAS #2682-20-4)

Property Value Reference
log Kow = -0.32 at 20°C and pH 7 ECHA 2015b
(OECD 117)

Hazard Classification Summary Section®:

Group | Human Health Effects (Group | Human)

Carcinogenicity (C) Score (H, M, or L): L
Methylisothiazolinone was assigned a score of Low for carcinogenicity based on a carcinogenicity
study of a mixture of methylisothiazolinone and the structurally similar 5-chloro-2-methyl-3(2H)-
isothiazolone in rats. GreenScreen® criteria classify chemicals as a Low hazard for carcinogenicity
when studies are negative for carcinogenicity and the chemical is not present on authoritative or
screening lists (CPA 2012b). Confidence in the score is reduced as it is based on data for a mixture.
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e Burnett et al 2010, U.S. EPA 1998
o No data on the carcinogenicity of Methylisothiazolinone alone were available, but in its
review the CIR evaluated a carcinogenicity study of a mixture of methylisothiazolinone
and 5-chloro-2-methyl-3(2H)-isothiazolone. In this study, male (90/dose) and female
(80/dose) CRL:CD BR rats were administered 30, 100, or 300 ppm of the mixture in
drinking water for 2 years. At the 12th and 18th months of treatment, 10 rats per sex per
dose group were killed, necropsied, and examined for histopathologic changes, as were
rats that died during the treatment period. Al surviving rats at the completion of the
treatment period were killed, necropsied, and examined for histopathologic changes.
Survival rates of both male and female rats in all dose groups were similar to those of the
control groups. No treatment-related effects were observed in the ultrasounds of the rats
at any dose level. No treatment-related neoplasms or evidence of systemic toxicity were
observed in any dose group during the study. There were treatment-related
morphological changes in the stomachs of rats of both sexes in the 100- and 300-ppm
dose groups. Gastric irritation was marked by thickening of the forestomach mucosa
from hyperplasia and hyperkeratosis of the squamous mucosa. In the 300-ppm males,
focal necrosis of the superficial glandular mucosa and edema and inflammatory cell
infiltration in the forestomach submucosa were observed. Authors concluded that the
mixture was not carcinogenic. In its review of the study, the U.S. EPA (1998) also
reported that there were no treatment-related increases in the incidence of any tumor in
either sex.
e Based on the weight of evidence, a score of Low was assigned. Although no studies of
methylisothiazolinone alone were available, a mixture of methylisothiazolinone and the
structurally similar 5-chloro-2-methyl-3(2H)-isothiazolone was not carcinogenic. Therefore a

8 When original study reports were not available, ToxServices summarized study methodology, results, and study author
conclusions as reported in secondary sources. In cases where conclusions were not reported or where ToxServices interpreted the
results differently based on the information presented in the study summary, ToxServices’ conclusions are clearly stated.

GreenScreen® Version 1.2 Reporting Template —~October 2014 GS-205
Limited license provided to EDF for posting via EDF’s website at https://www.edf.org/. Further copying, resale,
and distribution are expressly prohibited. Page 6 of 29



https://www.edf.org/

score of Low was assigned for methylisothiazolinone. Confidence in this conclusion is reduced
because it is based on a study of a mixture rather than methylisothiazolinone alone.

Mutagenicity/Genotoxicity (M) Score (H, M, or L): L

Methylisothiazolinone was assigned a score of Low for mutagenicity/genotoxicity based on negative

in vitro mutagenicity tests and a negative in vivochromosomal aberration test. GreenScreen® criteria

classify chemicals as a Low hazard for mutagenicity/genotoxicity when adequate data are available
and are negative for both mutagenicity and chromosomal aberrations, and the chemical is not present
on authoritative or screening lists (CPA 2012b). Confidence in the score is high because it is based
on experimental data from several studies.

e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningNot listed on any screening lists

e Burnettetal. 2010

o Methylisothiazolinone was negative in Ames reverse mutation assays in S. typhimurium
strains TA98 at concentrations from 0.001-1 pg/plate, TA100 at concentrations of 0.001-
100 pg/plate, and TA1535 and TA1537 at concentrations from 0.0001-0.25¢g/plate, with
and without metabolic activation

o Methylisothiazolinone was negative in Ames reverse mutation assays in S. typhimurium
strains TA98, TA100, TA102, TA1535, and TA1537 at concentrations of 5-1000g/plate,
with and without metabolic activation.

o Methylisothiazolinone was negative in an in vitro mammalian cell mutagenicity assay in
Chinese hamster ovary (CHO) cells at concentrations of 5, 10, 15, 25, and 40g/mL, with
and without metabolic activation.

o Methylisothiazolinone increased the number of Chinese hamster ovary (CHO) cells with
chromosomal aberrations in a study where cells were treated with 0.157-10g/mL without
metabolic activation and 1.25-20g/mL with metabolic activation. Aberrations increased
only at concentrations that were cytotoxic (>40% reductions) to cells.

o Methylisothiazolinone was negative in an in vivounscheduled DNA synthesis study in
hepatocytes from male Crl:CD(SD)IGS rats administered 0, 100, 200, or 300ppm
methylisothiazolinone.

o Methylisothiazolinone was negative in an in vivomicronucleus test in bone marrow from
male and female CD-1 mice administered a single oral dose if 10, 50, or 100 mg/kg
methylisothiazolinone.

e Based on the weight of evidence, a score of Low was assigned. Positive results in an in vitro
chromosomal aberration test were seen only at cytotoxic concentrations. All mutagenicity tests
were negative, and methylisothiazolinone was negative for chromosomal aberrations in an in vivo
study.

Reproductive Toxicity (R) Score (H, M, or L): L
Methylisothiazolinone was assigned a score of Low for reproductive toxicity based on a 2 generation
study in rats. GreenScreen® criteria classify chemicals as a Low hazard for reproductive toxicity
when adequate data are available and are negative for reproductive toxicity, and the chemical is not
present on authoritative or screening lists (CPA 2012b). Confidence in the score is high because it is
based on experimental data from a 2-generation study.
e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningNot listed on any screening lists
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e Burnett et al. 2010
o Ina 2 generation reproductive toxicity study in Crl:CD IGS BR rats, male and female FO

rats (30/sex/dose) were administered 0, 50, 200, or 1000 ppm (equivalent to 0, 4-7, 15-19,
or 69-86 mg/kg/day in males and 0, 6-13, 22-26, or 93-115 mg/kg/day in females) in
drinking water for at least 70 days prior to mating and through mating, gestation, and
lactation until the day of sacrifice. Offspring of the FO generation (30/sex/dose) were
selected as the F1 generation and were administered the treatment beginning on postnatal
day 22 and were mated and allowed to deliver and rear pups until lactation day 21. No
treatment related effects on the tissues or reproductive organs (sperm motility,
morphology and counts, ovarian primordial follicle counts, microscopic changes) of the
FO or F1 generation were seen. Authors concluded that methylisothiazolinone is not a
reproductive toxicant at the doses studied.

Developmental Toxicity incl. Developmental Neurotoxicity (D) Score (H, M, or L): L
Methylisothiazolinone was assigned a score of Low for developmental toxicity based on
experimental data in rats and rabbits. GreenScreen® criteria classify chemicals as a Low hazard for
developmental toxicity when adequate data are available and are negative for developmental toxicity,
and the chemical is not present on authoritative or screening lists (CPA 2012b). Confidence in the
score is high because it is based on experimental data from studies in two species.
e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningNot listed on any screening lists
e Burnettetal. 2010

o Inadevelopmental toxicity study in Crl:CD(SD)IGS BR rats, pregnant dams were
administered 0, 5, 20 or 60 mg/kg/day via gavage from gestation days 6-19. The 60
mg/kg/day dose was decreased to 40 mg/kg/day between gestation days 6-9 due to
excessive toxicity (no further details provided) at the highest dose. Rats were sacrificed
on gestation day 20. No treatment related effects on late resorptions, live fetuses, fetal
body weight, sex ratio, developmental retardations, or external, soft tissue, or head
malformations were observed. Authors identified 40 mg/kg/day as the developmental
NOAEL based on the lack of effects.

o Inadevelopmental toxicity study in New Zealand white rabbits, pregnant does were
administered 0, 3, 10, or 30 mg/kg/day via gavage from gestation days 6-28. Rabbits
were sacrificed on gestation day 29. No treatment related external, visceral, or skeletal
malformations or developmental variations were observed, and authors identified a
developmental NOAEL of 30 mg/kg/day.

Endocrine Activity (E) Score (H, M, or L): DG
Methylisothiazolinone was assigned a score of Data Gap for endocrine activity based on a lack of
data for this endpoint.
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e Not listed as a potential endocrine disruptor on the EU Priority List of Suspected Endocrine
Disruptors.
e Not listed as a potential endocrine disruptor on the OSPAR List of Chemicals of Possible
Concern.
e No data were identified
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Group Il and 11* Human Health Effects (Group Il and 11* Human)

Note: Group Il and Group II* endpoints are distinguished in the v 1.2 Benchmark system. For
Systemic Toxicity and Neurotoxicity, Group Il and II* are considered sahdpoints and test data
for single or repeate@xposuresnay be used.fldata exist for single OR repeatezkposuresthen
the endpoint is not considered a data gap. If data are available for both single and repeated
exposuresthenthe more conservativealueis used

Acute Mammalian Toxicity (AT) Group Il Score (vH, H, M, or L): vH
Methylisothiazolinone was assigned a score of Very High for acute toxicity based on inhalation LCso
values as low as 0.11 mg/L in rats. GreenScreen® criteria classify chemicals as a Very High hazard
for acute toxicity when oral LCsg values are < 0.5 mg/L for a mist (CPA 2012b).
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningKorea - GHS - Acute toxicity (oral) - Category 3
o ScreeningKorea - GHS - Acute toxicity (dermal) - Category 1
o ScreeningKorea - GHS - Acute toxicity (inhalation) - Category 1
e EC 2003
o Oral: LDsg values of 235 mg/kg in males and 183 mg/kg for females were identified in
Crl:CD BR rats.
o Oral: LDsg values of 274.6 mg/kg in males and 105.7 mg/kg for females were identified
in Crl:CD BR rats.
o Dermalt LDso values of > 484.5 mg/kg were identified in male and female Crl:CD BR
rats.
e Burnett et al. 2010
o Oral: An oral LDso of 167 mg/kg was identified in male and female Crl:CD-1 (ICR) BR
mice.
o Dermalt A dermal DLsg of 242 mg/kg was identified in male and female Crl:CD BR rats.
o Inhalationt An inhalation LCsg of 0.35 mg/L was identified in male and female Crl:D BR
rats.
o Inhalationt An inhalation LCsg of 0.11 mg/L was identified in male and female Crl:D BR
rats.

Systemic Toxicity/Organ Effects incl. Immunotoxicity (ST)
Group Il Score (single dosevH, H, M, or L): M
Methylisothiazolinone was assigned a score of Moderate for systemic toxicity (single dose) based
evidence of respiratory tract irritation in acute inhalation studies in rats. GreenScreen® criteria
classify chemicals as a Moderate hazard for systemic toxicity (single dose) when available data
indicate that GHS Category 3 classification for respiratory tract irritation is warranted. Confidence in
the score is high because it is based on consistent results in several studies (CPA 2012b).
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e Burnettetal. 2010
o In the acute inhalation study that identified an LCso of 0.35 mg/L in Crl:CD BR rats
(5/sex/dose), pale or reddened lungs were observed at necropsy following exposure to
0.15, 0.25, 0.47, or 0.68 mg/L (53.52% a.i.) for via nose only inhalation for 4 hours.
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o In the acute inhalation study that identified an LCso of 0.11 mg/L in Crl:CD BR rats
(6/sex/dose), slight to severe reddening of all lobes of the lung and scattered incidences
of red pinpoint foci on the lungs were observed at necropsy following exposure to 0.046,
0.012, 0.15, 1.07, of 2.09 mg/L (97.8% purity) via nose only inhalation for 4 hours.

o Inastudy designed to evaluate respiratory tract irritation, male Crl:CFW(SW)BR mice
(4/dose) were exposed to atomized methylisothiazolinone (98.6% purity) at
concentrations of 3.12, 6.76, 10.5, 27.8, 64.6, 74.9, 90.7, 92.2, or 157 ug/L for 10
minutes via inhalation. The respiratory rate and percent depression for the respiratory
rate were determined based on values measured before and after exposure. The
respiratory rate decreased by 25% in the 3.12 pg/L group, 47% in the 74.9 pg/L group,
and 44% in the 157 pg/L group. Authors note that the decreases corresponded to
moderate sensory irritation according to the ASTM Method E981-84.

Group II* Score fepeated doggH, M, or L): M

Methylisothiazolinone was assigned a score of Moderate for systemic toxicity (repeated dose) based

on subchronic and subacute oral studies in rats and dogs indicating that systemic effects are likely to

occur at doses below 100 mg/kg/day. GreenScreen® criteria classify chemicals as a Moderate hazard

for systemic toxicity (repeated dose) when systemic toxicity is observed at doses between 10-100

mg/kg/day for an oral study (CPA 2012b). Confidence in the score is reduced because the highest

doses tested in the 90-day studies were less than the guidance value of 100 mg/kg/day.

e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningNot listed on any screening lists

e Burnettetal. 2010

o Ina90 day oral study in male and female Crl:CD BR rats (10/sex/dose), animals were
administered 0, 75, 250, or 1000 ppm (equivalent to 0, 6.5-9.8, 19-25, or 66-94
mg/kg/day) methylisothiazolinone in drinking water. No treatment related gross lesions,
ocular disease, changes in hematology or clinical chemistry, effects on organ weights, or
pathological changes were observed. Authors identified a NOAEL of 66-94 mg/kg/day
based on the lack of effects at the highest dose.

o Ina90 day oral study in male and female beagle dogs, animals were administered 0,
100/130, 400, or 1500 ppm (equivalent to 3, 10, or 41 mg/kg/day) methylisothiazolinone
in the diet. The 100 ppm treatment was increased to 130 ppm starting at week 4 due to
lower than anticipated toxicity at the high dose. No treatment related clinical effects or
histopathological changes were observed. Treatment related body weight gain decreases
were observed in the high dose at week 1 but was comparable to controls from week 3
(males) or 4 (females). In the 1500 ppm dose group, non-significant changes in some
hematology parameters (details not provided) were observed in males and females. No
pathological changes were observed. Authors concluded that the NOAEL was 1500 ppm
(41 mg/kg/day) for systemic toxicity based on the lack of significant changes.

e Based on the weight of evidence, a score of Moderate was assigned. NOAEL values in rats and
dogs were 66-94 mg/kg/day and 41 mg/kg/day. However, because these were the highest doses
tested, it is not possible to determine whether effects occur above or below the guidance value of
100 mg/kg/day for a low score. Oral LDsg values as low as 105.7 mg/kg in rats suggest that
systemic toxicity may occur at doses < 100 mg/kg/day. Furthermore, a previously described
developmental toxicity study in rats reported “excessive toxicity” (no further details provided) at
an oral dose of 60 mg/kg/day. Therefore, the more conservative score of Moderate was assigned.
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Confidence in this conclusion is reduced because doses above the guidance value were not tested
in these studies.

Neurotoxicity (N)

Group Il Score gingle dosg(vH, H, M, or L): M

Methylisothiazolinone was assigned a score of Moderate for neurotoxicity (single dose) based on

transient narcotic effects in rats. GreenScreen® criteria classify chemicals as a Moderate hazard for

neurotoxicity (single dose) when a GHS Category 3 classification is warranted (CPA 2012b).

Confidence in the score is high because it is based on experimental data from a well described study.

e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e EC 2003
o In the acute toxicity study that identified LDso values of 235 mg/kg for males and 183
mg/kg for females, passiveness and ataxia were observed in all doses from 75-225 mg/kg.
Signs resolved by day 6.

e Based on the weight of evidence, a score of Moderate was assigned for neurotoxicity (single
dose). Rats administered a single dose displayed narcotic effects that resolved within 6 days.
This corresponds to GHS Category 3 which applies to narcotic effects that alter function for a
short duration and from which recovery occurs within a reasonable period without leaving
significant alteration of structure or functions.

Group II* Score (repeated doggH, M, or L): DG

Methylisothiazolinone was assigned a score of Data Gap for neurotoxicity (repeated dose) based on a

lack of adequate data for this endpoint.

e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningNot listed on any screening lists

e Burnettetal. 2010

o Inthe 90 day oral study in male and female Crl:CD BR rats (10/sex/dose) described above
for systemic toxicity, animals were administered 0, 75, 250, or 1000 ppm (equivalent to 0,
6.5-9.8, 19-25, or 66-94 mg/kg/day) methylisothiazolinone in drinking water. No effects
on motor activity or a neurological functional observational battery (details not provided)
were observed. Authors concluded that the NOAEL was 66-94 mg/kg/day.

o Inacute toxicity study that identified LDso values of 235 mg/kg for males and 183 mg/kg
for females, passiveness and ataxia were observed in all doses from 75-225 mg/kg.

e Based on the weight of evidence, a Data Gap was assigned. Narcotic effects were seen at a dose
of 75 mg/kg in an acute toxicity study. No neurological effects were observed in a subchronic
study of rats administered up to 66-94 mg/kg/day, but no doses at or above the guidance value of
100 mg/kg/day were tested. The narcotic effects are evaluated under single dose neurotoxicity,
above, and a Data Gap was assigned for repeated dose due to the lack of adequate data.
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Skin Sensitization (SnS) Group I1* Score (H, M, or L): H

Methylisothiazolinone was assigned a score of High for skin sensitization based on Buehler tests in

guinea pigs and ECs values as low as 0.86% in LLNA studies in mice and presence on an

authoritative list. GreenScreen® criteria classify chemicals as a High hazard for skin sensitization
when the chemical warrants GHS Category 1A classification or is classified as a MAK - Sensitizing

Substance Sh (CPA 2012b).

e Authoritative and Screening Lists

o Authoritative:MAK - Sensitizing Substance Sh - Danger of skin sensitization

o ScreeningKorea - GHS - Skin sensitization - Category 1

e Burnettetal. 2010

o Inamodified Buehler test in female Dunkin-Hartley guinea pigs, animals were induced
with injection of 0.076% and topical application of 0.038% methylisothiazolinone under
occlusion, and were challenged two weeks later with 0.015% methylisothiazolinone.
Two days after the first challenge animals received an intradermal induction identical to
the first injection of methylisothiazolinone, and animals were rechallenged five days after
the second intradermal induction. Two series of tests were performed, but rechallenge
was not performed in the second series. In the two series of tests, positive responses were
seen in 4/24 and 11/24 animals after the first challenge. A positive response was seen in
8/24 animals in the rechallenge. Authors determined that methylisothiazolinone is a
weak sensitizer.

o InaBuehler test in male and female Hartley guinea pigs, animals (5/sex/dose) were
induced for 6 hours/ day, 3 times/week for 3.5 weeks with 0, 1000, 5000, 15000, or
30000 ppm methylisothiazolinone under occlusion. After two weeks animals were
challenged with 1000, 5000, or 15000 ppm. Methylisothiazolinone was a sensitizer at
concentrations > 1000 ppm.

o Inamaximization test in female Hartley guinea pigs were induced with 6 daily
intradermal doses of 550 or 800 ppm and a single 24 hour topical dose of
methylisothiazolinone, then challenged two weeks later with 550 or 800 ppm and
rechallenged with 1000 ppm. Methylisothiazolinone was not sensitizing at
concentrations up to 800 ppm.

o Inan open epicutaneous test in female Hsd Poc:DH [SPF] guinea pigs, animals received
topical doses of 0.15, 0.25, 0.4, 0.6, or 18% methylisothiazolinone (20 doses over 4
weeks) then were challenged with 0.15, 0.25, 0.4, 0.6, or 18% and rechallenged with
0.15-18%. Methylisothiazolinone was sensitizing at concentrations > 1.5%.

o Inamouse local lymph node assay (LLNA) in CBA/J mice, methylisothiazolinone was
sensitizing at concentrations greater than 10000 ppm (>250-750g/cm?®). The EC; value
was calculated to be 2.515%.

o Inamouse local lymph node assay in CBA/J mice, methylisothiazolinone was a
sensitizer at concentrations > 0.76%. The ECs value was calculated to be 0.86%.

e Based on the weight of evidence from Buehler tests in guinea pigs and mouse LLNA studies, a
score of High was assigned. Methylisothiazolinone was sensitizing in several Buehler tests in
guinea pigs. Calculated ECs values from mouse LLNA studies were 2.515% and 0.86%. GHS
criteria specify Category 1A classification for EC3 values < 2%. Therefore
methylisothiazolinone warrants Category 1A classification based on the most conservative EC3
of 0.86%, which corresponds to a score of High. This is consistent with the MAK - Sensitizing
Substance Sh classification.
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Respiratory Sensitization (SnR) Group I1* Score (H, M, or L): L

Methylisothiazolinone was assigned a score of Low for respiratory sensitization based on a negative

results in a mouse cytokine profiling assay. GreenScreen® criteria classify chemicals as a High

hazard for skin sensitization when adequate data are available and are negative and the chemical is
not present on authoritative or screening lists (CPA 2012b). Confidence in the score is reduced
because there are no validated respiratory sensitization assays.

e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningNot listed on any screening lists

e Burnettetal. 2010

o Inacytokine profiling test, female CBA/J mice (number not reported) were dermally
administered 50 pL of a solution containing 0.5% methylisothiazolinone (as 19.7% a.i) in
acetone/olive oil to the shaved flank of days 0 and 5, followed by applications of 25 pL
to the dorsum of each ear on das 11, 12, and 13. Enzyme-linked immunosorbent assays
(ELISA) to determine IFN-y, IL-10, IL-5, IL-13, and IL-4 were determined.
Methylisothiazolinone did not fit the cytokine profile of a respiratory sensitizer, while the
positive control (TMA) produced the expected responses.

e Based on negative results in a cytokine profiling assay, which is a recommended test to evaluate
respiratory sensitization potential (UN 2015), a score of Low was assigned. However,
confidence is reduced as there are currently no validated animal models for the testing of
respiratory hypersensitivity.

Skin Irritation/Corrosivity (IrS) Group Il Score (vH, H, M, or L): vH
Methylisothiazolinone was assigned a score of Very High for skin irritation/corrosivity based on
experimental data in rabbits. GreenScreen® criteria classify chemicals as a Very High hazard for
skin irritation/corrosivity when a GHS Category 1 classification is warranted (CPA 2012b).
Confidence in the score is high because it is based on experimental data from a well conducted study.
e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningKorea - GHS - Skin corrosion/irritation - Category 1
e EC 2003

o A 100 ppm solution of methylisothiazolinone was not irritating when applied to the skin
of New Zealand white rabbits for 4 hours under semi-occlusion.

o Methylisothiazolinone is corrosive to skin when applied undiluted. When a single dose
was applied to the shaved skin of New Zealand white rabbits for 1 hour or 4 hours under
semi-occlusion, corrosive activity was observed at days 14 and 7, respectively. When
applied for 3 minutes, very slight to well defined erythema was observed through 48
hours. Slight to moderate edema was noted at 1 and 24 hours.

e Burnettetal. 2010

o Inanin vitro dermal irritation test, 51.1% methylisothiazolinone was corrosive after a 60
minute exposure and 1.7% methylisothiazolinone was not corrosive.

e Based on the weight of evidence, a score of Very High was assigned because
methylisothiazolinone is corrosive when applied undiluted, which corresponds to GHS Category
1.

Eye Irritation/Corrosivity (IrE) Group Il Score (vH, H, M, or L): vH
Methylisothiazolinone was assigned a score of Very High for eye irritation/corrosivity based on GHS
classification for eye irritation based on skin corrosion data in rabbits. GreenScreen® criteria classify
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chemicals as a Very High hazard for eye irritation/corrosivity when data indicate that a GHS

Category 1 classification is warranted (CPA 2012b). Confidence in the score is high because it is

based on experimental data from dermal irritation studies.

e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e EC 2003
o A 100 ppm solution of methylisothiazolinone was not irritating when instilled into the
eyes of New Zealand white rabbits.

e Burnett et al. 2010.

o Neat methylisothiazolinone was considered to be a mild irritant in an in vitro ocular
irritation test in bovine corneas.

o Itis predicted that a 50% solution of methylisothiazolinone in water would be corrosive
to the eyes of rabbits, based on dermal toxicity studies.

e ECHA 2015b

o Methylisothiazolinone is considered to be corrosive to eyes based on corrosive effects
seen when applied to skin for 3 minutes. The eye irritation potential was not tested due to
the corrosive effects to skin.

e Based on the weight of evidence, a score of Very High was assigned. The only available in vivo
test for methylisothiazolinone demonstrated that it is not irritating, but this test involved only a
100 ppm solution. In vitro data indicate that methylisothiazolinone is an eye irritant, and based
on dermal toxicity studies it is predicted to be corrosive to eyes. Undiluted
methylisothiazolinone is corrosive to the skin of rabbits. GHS criteria (UN 2015) specify
Category 1 classification for substances that are corrosive to skin. Therefore a Category 1
classification for eye irritation is warranted for methylisothiazolinone.

Ecotoxicity (Ecotox)

Acute Aquatic Toxicity (AA) Score (vH, H, M, or L): vH
Methylisothiazolinone was assigned a score of Very High for acute aquatic toxicity based on a the
most conservative ECso values of .998 mg/L for daphnia and 0.0695 mg/L for green algae.
GreenScreen® criteria classify chemicals as a Very High hazard for acute aquatic toxicity when the
most conservative predicted L/EC/ICsp values are < 1 mg/L (CPA 2012b). Confidence in the score is
high because it is based on experimental data.
e Authoritative and Screening Lists

o Authoritative:Not listed on any authoritative lists

o ScreeningKorea - GHS - Hazardous to the aquatic environment (acute) - Category 1
e ECHA 2015b
96-hour LCso (Oncorhynchus mykisginbow trout) = 4.77 mg/L (OECD 203)
96-hour LCso (Oncorhynchus mykisginbow trout) = 5.71 mg/L (EPA 72-1)
96-hour LCso (Cyprinodon variegatysheepshead minnow) = 25.1 mg/L (OECD 203)
48-hour ECso (Daphniamagna water flea) = 0.998 mg/L (OECD 202)
48-hour ECso (Daphnia magnawater flea) = 1.68 mg/L (EPA 72-2)
96-hour ECso (Americamysis bahjanysid shrimp) = 1.81 mg/L (EPA OPPTS 850.1035)
120-hour ECso (Pseudokirchneriella subcapitatgreen algae) = 0.103 mg/L (OECD 201)
96-hour ECso (Pseudokirchneriella subcapitgtgreen algae) = 0.114 mg/L (EPA 123-2)
96-hour ECso (Skeletonema costatugreen algae) = 0.0695 mg/L (EPA 123-2)
e U.S.EPA2012a

O

O O O O O O O O
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o Methylisothiazolinone is designated to the Thiazolones and Neutral Organics ECOSAR
chemical classes. The most conservative predicted L/EC/ICso values are 3.792 mg/L in
fish (96-hr), 4.667 mg/L in daphnia (48-hr), and 0.448 mg/L in green algae (96-hr). See
Appendix D for ECOSAR output.

Chronic Aquatic Toxicity (CA) Score (vH, H, M, or L): vH
Methylisothiazolinone was assigned a score of Very High for chronic aquatic toxicity based on the
most conservative NOEC/ECo values of 0.0442 mg/L in daphnia and 0.024 mg/L in algae.
GreenScreen® criteria classify chemicals as a Very High hazard for chronic aquatic toxicity when
modeled chronic toxicity values are less than 0.1 mg/L (CPA 2012b). Confidence in the score is high
because it is based on experimental data.
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e ECHA 2015b
o 98-day NOEC (Oncorhynchus mykisginbow trout) = 2.38 mg/L for growth, wet weight
(OECD 210)
o 33-day NOEC (Pimephales promelagathead minnow) = 2.1 mg/L for survival (OECD
210)
o 21-day NOEC (Daphnia magnawater flea) = 0.0442 mg/L for dry weight (OECD 211)
o 21-day NOEC (Daphnia magnawater flea) = 0.55 mg/L for dry weight (OECD 211)
o 120-hour EC1, (Pseudokirchneriella subcapitatgreen algae) = 0.062 mg/L (OECD
201)
o 96-hour ECyo (Pseudokirchneriella subcapitatgreen algae) = 0.024 mg/L (EPA 123-2)
o 96-hour ECyo (Skeletonema costatiyigreen algae) = 0.044 mg/L (EPA 123-2)
e U.S.EPA2012a
o Methylisothiazolinone is designated to the Thiazolones and Neutral Organics ECOSAR
chemical classes. The most conservative predicted chronic “aquatic toxicity values
(ChV) are 0.313 mg/L in fish, 0.378 mg/L in daphnia, and 0.200 mg/L in green algae.
See Appendix D for ECOSAR output.

Environmental Fate (Fate)

Persistence (P) Score (vH, H, M, L, or vL): L
Methylisothiazolinone was assigned a score of Low for persistence based on adsorption/desorption
data indicating that it will partition to water and experimental half-lives of up to 5.7 days in water.
GreenScreen® criteria classify chemicals as a Low hazard for persistence the half-life in water is less
than 16 days (CPA 2012b). Confidence in the score is high because it is based on experimental data.
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e ECHA 2015
o Methylisothiazolinone (purity not reported) was not readily biodegradable in a test
conducted according to OECD Guideline 301B (Modified Sturm Test) using activated
sludge inoculum. After 28 days, concentrations of 0.01, 0.03, and 0.1 mg/L reached 54.1,
55.8, and 47.8% biodegradation, respectively.
o Methylisothiazolinone (10 mg/L, purity not reported) was not readily biodegradable in a
test conducted according to OECD Guideline 301D (Closed Bottle Test) using activated
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sludge inoculum. After 28 days, 0% biodegradation was reached.

EpiSuite

o Methyl-4-isothiazolin (10 mg/L, purity not reported) was not readily biodegradable in a
test conducted according to OECD Guideline 301A (DOC Die Away Test) using
activated sludge inoculum. After 36 days, concentrations of 10 mg/L and 20 mg/L
reached 17 and 15% biodegradation, respectively.

o Inan aerobic simulation test according to U.S. EPA 162-4 in sediment,
methylisothiazolinone (1 mg/L, purity not reported) had a dissipation half-life of 1.1 days
at 12°C.

o Inan aerobic simulation test according to U.S. EPA 162-4 in sediment,
methylisothiazolinone (1 mg/L, purity not reported) had dissipation half-lives of 0.87 and
2.7 days at 12°C in two different sediment types.

o Inan aerobic simulation test according to OECD Guideline OECD 308,
methylisothiazolinone (0.5 mg/L, purity not reported) had dissipation half-lives of 2.43
and 4.17 days at 12°C in two different water/sediment systems.

o Inatest conducted according to OECD Guideline 309, half-lives of 2.63 and 2.38 days
were determined at concentrations of 22 and 112 pg/L at 12°C in estuarine water.

o Inatest conducted according to OECD Guideline 309, a half-life of 5.7 days was
determined at a concentration of 87.5 pg/L at 12°C in saltwater.

o Adsorption/desorption studies in soil and sediment (U.S. EPA 835-1110, U.S. EPA
N163-1, OECD 121, OECD 106) show a low adsorption potential. In surface waters,
methylisothiazolinone will be predominantly present in the water phase and will not
accumulate in sludge or sediments. It may have a potential for leaching in soil but will
have a half-life of < 0.5 days.

o Methylisothiazolinone is rapidly but not readily biodegradable.

o The BIOWIN modeling Ready Biodegradable Predictor indicates that

Methylisothiazolinone is not expected to be readily biodegradable. Fugacity modeling
predicts 65.3% will partition to soil with a half-life of 30 days, 34.1% will partition to
water with a half-life of 15 days, and 0.519% will partition to air with a half-life of 9.02
hours (U.S. EPA 2012b). Based on modeled data, methylisothiazolinone is not expected
to meet the 10 day biodegradation window as it is not expected to be readily
biodegradable and has a half-life of 30 days in its major compartment. See Appendix E
for EpiSuite output.

Based on the weight of evidence, a score of Low was assigned. Methylisothiazolinone is not
readily biodegradable. Adsorption/desorption studies indicate that it has a low adsorption
potential and will be predominantly present in the water phase. Experimental half-lives of 2.63
and 2.38 in estuarine water and 5.7 days in saltwater have been determined. This value, as well
as the modeled half-life of 15 days in water, corresponds to a Low.

Bioaccumulation (B) Score (vH, H, M, L, or vL): vL

Methylisothiazolinone was assigned a score of Very Low for bioaccumulation based on an
experimental log Kow 0f -0.32 with support from a modeled BCF of 0.9005. GreenScreen® criteria
classify chemicals as a Very Low hazard for bioaccumulation when modeled BAF/BCF values are <
100 (CPA 2012b). Confidence in the score is high because it is based on an experimental log Kow.

@)

Authoritative and Screening Lists

Authoritative:Not listed on any authoritative lists

o ScreeningNot listed on any screening lists

ECHA 2015b
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o log Kow =-0.32 at 20°C and pH 7 (OECD 117)
e EpiSuite
o BCFBAF predicts a BCF of 0.9005 based on a log Kow 0f -0.83 (U.S. EPA 2012b),
indicating this chemical is not likely to bioaccumulate because the BCF is less than 100
based on a log Kow less than 5. See Appendix E for EpiSuite output.

Physical Hazards (Physical)

Reactivity (Rx) Score (vH, H, M, or L): L
Methylisothiazolinone was assigned a score of Low for reactivity based on a structure and HMIS
rating for physical hazards indicating that it is not explosive, oxidizing, or self-reactive.
GreenScreen® criteria classify chemicals as a Low hazard for reactivity when the chemical is not
oxidizing, self-reactive, explosive, or otherwise reactive (CPA 2012b). Confidence in the score is
reduced due to the lack of experimental data.
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e ECHA 2015b
o The screening procedures applying structural examination, oxygen balance calculation
and available thermodynamic data indicate that the active substance is not considered
explosive.
o The substance has no functional groups capable of being significantly oxidizing.
e Sigma Aldrich 2014
o Methylisothiazolinone has an HMIS (Hazardous Materials Identification System )
classification of 0 for physical hazards, which is defined as “Minimal Hazard: Materials
that are normally stable, even under fire conditions, and will NOT react with water,
polymerize, decompose, condense, or self-react. Non-explosives” (Paint.org 2013).
e No test data were available, but based on the weight of evidence, methylisothiazolinone does not
warrant GHS classification for self-reactivity or explosiveness.

Flammability (F) Score (vH, H, M, or L): L
Methylisothiazolinone was assigned a score of Low for flammability based on negative results in a
flammability test and its HMIS rating for flammability. GreenScreen® criteria classify chemicals as a
Low hazard for flammability when the chemical does not warrant GHS classification for
flammability (CPA 2012b). Confidence in the score is high because it is based on experimental data.
e Authoritative and Screening Lists
o Authoritative:Not listed on any authoritative lists
o ScreeningNot listed on any screening lists
e ECHA 2015b
o Methylisothiazolinone was not highly flammable in a test conducted according to
Directive 92/69/EC, A10.
e Sigma Aldrich 2014
o Methylisothiazolinone has an HMIS (Hazardous Materials Identification System)
classification of 0 for flammability, which is defined as “Minimal Hazard: Materials that
will not burn” (Paint.org 2013).
e Based on the weight of evidence, methylisothiazolinone does not warrant GHS classification for
flammable liquids as its HMIS flammability rating indicates that it does not burn, and it was not
flammable in a test according to EU Method A10.
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(AA)
(AT)
(B)
(©)
(CA)
(D)
(E)
(F)
(IrE)
(IrS)
(M)
(N)
(P)
(R)
(Rx)
(SnS)
(SnR)

(ST)
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APPENDIX A: Hazard Benchmark Acronyms

(in alphabetical order)

Acute Aquatic Toxicity
Acute Mammalian Toxicity
Bioaccumulation
Carcinogenicity

Chronic Aquatic Toxicity
Developmental Toxicity
Endocrine Activity
Flammability

Eye Irritation/Corrosivity
Skin Irritation/Corrosivity
Mutagenicity and Genotoxicity
Neurotoxicity

Persistence

Reproductive Toxicity
Reactivity

Sensitization- Skin
Sensitization- Respiratory

Systemic/Organ Toxicity
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APPENDIX B: Results of Automated GreenScreen® Score Calculation for Methylisothiazolinone (CAS #2682-20-4)

TeSXSERVICES

TOXICOLOGY RISK ASSESSMENT CONSULTING

Table 1: Hazard Table
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Table 2: Chemical Details S R* S R* * *
Inorganic .
N Chemical Name CAS# C M R D E AT STs STr Ns Nr SNS* SNR* Irs IrE AA CA P B Rx F
Chemical?
Table 3a: Hazard Summary Table Table 4 Table 6
Preliminary Final
Benchmark a b c d e f g Chemical Name GreenScreen® Chemical Name GreenScreen®
Benchmark Score Benchmark Score
Methylisothiazolin 2 Methylisothiazolin 5
one one
) . After Data gap Assessment
Note: Chemical has not undergone a data gap A 5 -
. . ™ Sore (NESD:e.n':f?mD:rlkaSgcaopreAsi:els.smem Done if Preliminary
End
Result
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APPENDIX C: Pharos Output for Methylisothiazolinone (CAS #2682-20-4)

oph o rOS Building Products Chemicals and Materials Certifications CompAIR Dashboard Logout

O General Information A Hazards # Compound Groups C Life Cycle Research 4 GreenScreen Q, View products containing this
material

= Sources

Direct Hazards: My Project Lists

@05 - GHS - Acute toxicity (dermal) - Category 1 [H310 - Fatal in contact with skin -3 ] No project lists available. Lists can
be added to exist ¢
w e added to existing projects on

your account. Visit your dashboard

@ & Korea - GHS - Acute toxicity (oral) - Category 3 [H301 - Toxic if swallowed] “or more information

@ & Korea - GHS - Acute toxicity (inhalation) - Category 1 [H330 - Fatal If inhaled]
US EPA - OPP - Registered Pesticides - FIFRA Registered Pesticide

SKIN IRRITATION fas" Korea - GHS - SKin corrosion/irritation - Category 1 [H314 - Causes severe skin burns and

eye damage]

SKIN SENSITIZE ’iﬁ' W MAK - Sensitizing Substance Sh - Danger of skin sensitization @D

@ Korea - GHS - Skin sensitization - Category 1 [H317 - May cause an allergic skin reaction]

ACUTE AQUATIC "is Korea - GHS - Hazardous to the aquatic environment (acute) - Category 1 [H400 - Very

toxic to aquatic life]

CHRON AQUATIC "is Korea - GHS - Hazardous to the aquatic environment (chronic) - Category 1 [H410 - Very

toxic to aquatic life with long lasting effects]

RESTRICTED LiST [ =8 " German FeA - substances Hazardous to Waters - Class 3 - Severe Hazard to (2]

Waters
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APPENDIX D: ECOSAR Modeling Results for Methylisothiazolinone (CAS #2682-20-4)

ECOSAR Version 1.11 Results Page

SMILES: SIN(C)C(=0)C=C1

CHEM: 3(2H)-ISOTHIAZOLONE,2-METHYL-

CAS Num: 002682-20-4

ChemID1:

MOL FOR: C4 H5 N1 01 S1

MOL WT: 115.15

Log Kow: -0.832 (EPISuite Kowwin v1.68 Estimate)

Log Kow: (User Entered)

Log Kow: (PhysProp DB exp value - for comparison only)
Melt Pt: (User Entered for Wat Sol estimate)

Melt Pt: (deg C, PhysProp DB exp value for Wat Sol estimate)
Wat Sol: 5.367E+005 (mg/L, EPISuite WSKowwin v1.43 Estimate)
Wat Sol: (User Entered)

Wat Sol: (PhysProp DB exp value)

Values used to Generate ECOSAR Profile

Log Kow: -0.832  (EPISuite Kowwin v1.68 Estimate)
Wat Sol: 5.367E+005 (mg/L, EPISuite WSKowwin v1.43 Estimate)

Available Measured Data from ECOSAR Training Set

No Data Available

ECOSAR v1.1 Class-specific Estimations

Thiazolones (Iso-)

Predicted
ECOSAR Class Organism Duration End Pt mg/L (ppm)
Thiazolones (Iso-) : Fish 96-hr. LC50 3.792
Thiazolones (Iso-) : Daphnid 48-hr.  LC50 4.667
Thiazolones (Iso-) : Green Algae 96-hr. EC50 0.448
Thiazolones (Iso-) : Fish Chv 0.313!
Thiazolones (Iso-) : Daphnid Chv 0.378!
Thiazolones (Iso-) : Green Algae Chv 0.200
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Neutral Organic SAR : Fish 96-hr. LC50 33079.164

(Baseline Toxicity) : Daphnid 48-hr. LC50 14460.362
: Green Algae 96-hr. EC50 3653.288
: Fish Chv  2375.126
: Daphnid Chv  681.074
: Green Algae Chv  534.391

Note: * = asterisk designates: Chemical may not be soluble enough to
measure this predicted effect. If the effect level exceeds the
water solubility by 10X, typically no effects at saturation (NES)
are reported.

NOTE: ! = exclamation designates: The toxicity value was estimated through
application of acute-to-chronic ratios per methods outlined in
the ECOSAR Methodology Document provided in the ECOSAR Help Menu.

Class Specific LogKow Cut-Offs

If the log Kow Of the chemical is greater than the endpoint specific cut-offs
presented below, then no effects at saturation are expected for those endpoints.

Thiazolones (Iso-):

Maximum LogKow: 7.0 (Fish 96-hr LC50; Daphnid LC50)
Maximum LogKow: 7.0 (Green Algae EC50)
Maximum LogKow: 8.0 (Chronic Values)

Baseline Toxicity SAR Limitations:

Maximum LogKow: 5.0 (Fish 96-hr LC50; Daphnid LC50)
Maximum LogKow: 6.4 (Green Algae EC50)
Maximum LogKow: 8.0 (ChV)
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APPENDIX E: EPISuite Modeling Results for Methylisothiazolinone (CAS #2682-20-4)

EPI Suite Results For CAS 2682-20-4

SMILES: SIN(C)C(=0)C=C1

CHEM: 3(2H)-ISOTHIAZOLONE,2-METHYL-
MOL FOR: C4 H5 N1 O1 S1

MOL WT: 115.15

EPI SUMMARY (v4.11)

Physical Property Inputs:

Log Kow (octanol-water); --=---
Boiling Point (deg C): ------
Melting Point (deg C): ------
Vapor Pressure (mm Hg): ------
Water Solubility (mg/L): ------
Henry LC (atm-m*mole): ------

Log Octanol-Water Partition Coef (SRC):
Log Kow (KowWIN v1.68 estimate) = -0.83

Boiling Pt, Melting Pt, VVapor Pressure Estimations (MPBPVP v1.43):

Boiling Pt (deg C): 237.75 (Adapted Stein & Brown method)
Melting Pt (deg C): 47.48 (Mean or Weighted MP)

VP (mm Hg,25 deg C): 0.031 (Modified Grain method)

VP (Pa, 25 deg C): 4.13 (Modified Grain method)

Subcooled liquid VP: 0.0498 mm Hg (25 deg C, Mod-Grain method)
: 6.63 Pa (25 deg C, Mod-Grain method)

Water Solubility Estimate from Log Kow (WSKow v1.42):
Water Solubility at 25 deg C (mg/L): 5.367e+005
log Kow used: -0.83 (estimated)

GreenScreen® Version 1.2 Reporting Template — Sept 2013
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no-melting pt equation used

Water Sol Estimate from Fragments:
Wat Sol (v1.01 est) = 9.5876e+005 mg/L

ECOSAR Class Program (ECOSAR v1.11):
Class(es) found:
Thiazolones (Iso-)

Henrys Law Constant (25 deg C) [HENRYWIN v3.20]:

Bond Method: 4.96E-008 atm-m®/mole (5.02E-003 Pa-m®/mole)
Group Method: Incomplete

For Henry LC Comparison Purposes:

User-Entered Henry LC: not entered

Henrys LC [via VP/WSol estimate using User-Entered or Estimated values]:

HLC: 8.751E-009 atm-m?mole (8.867E-004 Pa-m*/mole)
V/P: 0.031 mm Hg (source: MPBPVP)
WS: 5.37E+005 mg/L (source: WSKowWIN)

Log Octanol-Air Partition Coefficient (25 deg C) [KoaWIN v1.10]:
Log Kow used: -0.83 (KowWin est)

Log Kaw used: -5.693 (HenryWin est)

Log Koa (KoaWIN v1.10 estimate): 4.863

Log Koa (experimental database): None

Probability of Rapid Biodegradation (BIOWIN v4.10):
Biowinl (Linear Model): 0.6927

Biowin2 (Non-Linear Model): 0.7980

Expert Survey Biodegradation Results:

Biowin3 (Ultimate Survey Model): 2.9447 (weeks)
Biowin4 (Primary Survey Model): 3.6816 (days-weeks)
MITI Biodegradation Probability:

Biowin5 (MITI Linear Model): 0.3824

Biowin6 (MITI Non-Linear Model): 0.3269
Anaerobic Biodegradation Probability:

Biowin7 (Anaerobic Linear Model): 0.6095

Ready Biodegradability Prediction: NO

Hydrocarbon Biodegradation (BioHCwin v1.01):
Structure incompatible with current estimation method!

Sorption to aerosols (25 Dec C)[AEROWIN v1.00]:

Vapor pressure (liquid/subcooled): 6.64 Pa (0.0498 mm Hg)
Log Koa (Koawin est): 4.863

Kp (particle/gas partition coef. (m®/ug)):

Mackay model: 4.52E-007

Octanol/air (Koa) model: 1.79E-008

Fraction sorbed to airborne particulates (phi):
Junge-Pankow model: 1.63E-005
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Mackay model . 3.61E-005
Octanol/air (Koz) model: 1.43E-006

Atmospheric Oxidation (25 deg C) [AopWin v1.92]:

Hydroxyl Radicals Reaction:

OVERALL OH Rate Constant = 26.8376 E-12 cm®/molecule-sec
Half-Life = 0.399 Days (12-hr day; 1.5E6 OH/cm?)

Half-Life = 4.783 Hrs.

Ozone Reaction:

OVERALL Ozone Rate Constant = 0.175000 E-17 cm®/molecule-sec
Half-Life = 6.549 Days (at 7E11 mol/cm?)

Fraction sorbed to airborne particulates (phi):

2.62E-005 (Junge-Pankow, Mackay avg)

1.43E-006 (Koa method)

Note: the sorbed fraction may be resistant to atmospheric oxidation

Soil Adsorption Coefficient (KocWIN v2.00):
Koc: 12.08 L/kg (MCI method)

Log Koc: 1.082 (MCI method)

Koc: 2.757 L/Kg (Kow method)

Log Koc: 0.440 (Kow method)

Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HYDROWIN v2.00]:

Rate constants can NOT be estimated for this structure!

Bioaccumulation Estimates (BCFBAF v3.01):

Log BCF from regression-based method = 0.500 (BCF =3.162 L/kg wet-wt)
Log Biotransformation Half-life (HL) = -1.6454 days (HL = 0.02263 days)

Log BCF Arnot-Gobas method (upper trophic) = -0.046 (BCF = 0.9005)
Log BAF Arnot-Gobas method (upper trophic) = -0.046 (BAF = 0.9005)
log Kow Used: -0.83 (estimated)

Volatilization from Water:

Henry LC: 4.96E-008 atm-m*/mole (estimated by Bond SAR Method)
Half-Life from Model River: 1.267E+004 hours (527.8 days)
Half-Life from Model Lake: 1.383E+005 hours (5762 days)

Removal in Wastewater Treatment:
Total removal: 1.85 percent

Total biodegradation: 0.09 percent
Total sludge adsorption: 1.76 percent
Total to Air: 0.00 percent

(using 10000 hr. Bio P,A,S)

Level 11l Fugacity Model:

Mass Amount Half-Life Emissions
(percent) (hr.)  (kg/hr.)

Air 0.519 9.02 1000
Water 34.1 360 1000
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Soil 65.3 720 1000
Sediment 0.0797 3.24e+003 O
Persistence Time: 482 hr.
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Licensed GreenScreen® Profilers

Methylisothiazolinone GreenScreen® Evaluation Prepared by:
Jennifer Rutkiewicz, Ph.D.

Toxicologist
ToxServices LLC

Methylisothiazolinone GreenScreen® Evaluation QC’d by:

b £ L

Margaret H. Whittaker, Ph.D., M.P.H., CBiol., F.S.B., E.R.T., D.A.B.T.
Managing Director and Chief Toxicologist
ToxServices LLC

), -

Bingxuan Wang, Ph.D., D.A.B.T.
Toxicologist,
ToxServices LLC
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