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GreenScreen® Executive Summary for Dimethyl Isosorbide (DMI) (CAS #5306-85-4)

Dimethyl isosorbide (DMI) is an alkyl-substituted bicyclic organic solvent and viscosity controlling
agent used in pharmaceuticals, cosmetics and personal care products, perfumes and fragrances. The
United States Food and Drug Administration (U.S. FDA)-approved use level in personal care products
as an excipient is 15% wi/w in topical creams, and 5.44% w/w in topical aerosols or foams. DMI is
commercialized as a replacement for potentially hazardous dipolar aprotic solvents (i.e., solvents with
high polarity and low reactivity). At room temperature, DMI is a liquid. DMI has high water solubility
and high vapor pressure.

DMI was assigned a GreenScreen Benchmark™ Score of 3 (“Use but Still Opportunity for
Improvement”). This score is based on the following hazard score combinations:
e Benchmark 3a
o Moderate Persistence-P
e Benchmark 3c
o Moderate Group Il Human Toxicity (single exposure neurotoxicity-Ns)

A data gap (DG) exists for endocrine activity-E. As outlined in GreenScreen® Guidance Section
11.6.2.1 and Annex 5 (Conduct a Data Gap Analysis), DMI meets requirements for a GreenScreen
Benchmark™ Score of 3 despite the hazard data gap. In a worst-case scenario, if DMI were assigned a
High score for the data gaps E, it would be categorized as a Benchmark 1 Chemical.

New Approach Methodologies (NAMS) used in this GreenScreen® include in vitro testing for
mutagenicity and endocrine activity, and in silico modeling for carcinogenicity, respiratory sensitization,
chronic aquatic toxicity, and persistence and bioaccumulation. The quality, utility, and accuracy of
NAM predictions are greatly influenced by two primary types of uncertainties:

e Type I: Uncertainties related to the input data used

e Type II: Uncertainties related to extrapolations made

Type | (input data) uncertainties in DMI’s NAMs dataset include lack of, or insufficient experimental
data for carcinogenicity, endocrine activity, respiratory sensitization, chronic aquatic toxicity, and
bioaccumulation, and lack of validated test methods for respiratory sensitization. DMI’s Type II
(extrapolation output) uncertainties include the lack of defined applicability domains of some modeling
programs, limitations of in vitro genotoxicity assays in assessing only a few processes in genotoxicity
and not completely mimicking in vivo metabolism, and unknown in vivo relevance of EDSP Tox21 high
throughput screening assays of endocrine receptors, and their lack of complete coverage of all critical
endocrine pathways. Some of DMI’s type Il uncertainties were alleviated by the use of in vitro test
batteries and/or in combination of in vivo data.

GreenScreen® Hazard Summary for DMI

Group | Human Group Il and I11* Human Ecotox | Fate | Physical

CIM|R|D|E]|AT ST N SnS|SnR | IrS | ITE |[AA|CA| P | B | Rx| F

s r|s|re] * | *
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Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect lower
confidence in the hazard classification while hazard levels in BOLD font reflect higher confidence in the hazard
classification. Group Il Human Health endpoints differ from Group I1* Human Health endpoints in that they have four
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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. Group I1I* Human Health endpoints are indicated by an * after the name of the hazard endpoint or
after “repeat” for repeated exposure sub-endpoints. Please see Appendix A for a glossary of hazard acronyms.
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GreenScreen® Chemical Assessment for Dimethyl Isosorbide (DMI) (CAS #5306-85-4)
Method Version: GreenScreen® Version 1.4
Assessment Type?: Certified
Assessor Type: Licensed GreenScreen® Profiler

GreenScreen® Assessment (v.1.4) Prepared By: Quality Control Performed By:

Name: John Lee, M.P.H. Name: Bingxuan Wang, Ph.D., D.A.B.T.
Title: Toxicologist Title: Senior Toxicologist

Organization: ToxServices LLC Organization: ToxServices LLC

Date: November 13, 2024; February 19, 2025 Date: November 13, 2024; February 25, 2025

Expiration Date: February 25, 2030°

Chemical Name: Dimethyl Isosorbide (DMI)

CAS Number: 5306-85-4

Chemical Structure(s):

~

O

[@J LLLLEN

\
DMI (CAS #5306-85-4) (PubChem 2024)

Also called: DMI,; 1,4:3,6-Dianhydro-2,5-di-O-methyl-D-glucitol; 2,5-Dimethylisosorbide; D-Glucitol,
1,4:3,6-dianhydro-2,5-di-O-methyl; Isosorbide, dimethyl ether; Arlasolve DMI; EINECS 226-159-8;
Glucitol, 1,4:3,6-dianhydro-2,5-di-O-methyl-, D-; Sorbitol, 1,4:3,6-dianhydro-2,5-di-O-methyl-;
(3R,3aR,6S,6aR)-3,6-dimethoxy-hexahydrofuro[3,2-b]furan; (3S,3aR,6R,6aR)-3,6-dimethoxy-
2,3,3a,5,6,6a-hexahydrofuro[3,2-b]furan; (4S,1R,5R,8R)-4,8-dimethoxy-2,6-dioxabicyclo[3.3.0]octane;
Dottisol; Novasolve DMI (PubChem 2024, Pharos 2024, ECHA, CAS #5306-85-4, 2024)

Suitable surrogates or moieties of chemicals used in this assessment (CAS #’s):

ToxServices identified isosorbide as an appropriate surrogate for DMI through CompTox structural
similarity search (> 80% similarity) (U.S. EPA 2024a). It only differs from the target DMI by having
hydroxy groups instead of methoxy groups on the five-member rings. As hydroxy groups are smaller

2 GreenScreen® reports are either “UNACCREDITED” (by unaccredited person), “AUTHORIZED” (by Authorized GreenScreen®
Practitioner), or “CERTIFIED” (by Licensed GreenScreen® Profiler or equivalent).

3 Assessments expire five years from the date of completion starting from January 1, 2019. An assessment expires three years from
the date of completion if completed before January 1, 2019 (CPA 2018a).

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-1326
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and more reactive than methoxy groups, ToxServices considered isosorbide a conservative surrogate for
DMI.

N Ne)

0
Surrogate: Isosorbide (CAS #652-67-5)

Identify Applications/Functional Uses: (Pharos 2024; ECHA, CAS #5306-85-4, 2024, U.S. FDA
2024)

1. Solvent

2. Viscosity Modifier

3. Excipient (15% w/w in topical creams, and 5.44% wi/w in topical aerosols or foams)

Known Impurities®:
No information is available. The screen is performed on the theoretical pure substance.

GreenScreen® Summary Rating for DMI>¢78: DMI was assigned a GreenScreen Benchmark™
Score of 3 (“Use but Still Opportunity for Improvement™) (CPA 2018b). This score is based on the
following hazard score combinations:
e Benchmark 3a

o Moderate Persistence-P
e Benchmark 3c

o Moderate Group Il Human Toxicity (single exposure neurotoxicity-Ns)

A data gap (DG) exists for endocrine activity-E. As outlined in GreenScreen® Guidance Section
11.6.2.1 and Annex 5 (Conduct a Data Gap Analysis), DMI meets requirements for a GreenScreen
Benchmark™ Score of 3 despite the hazard data gap. In a worst-case scenario, if DMI were assigned a
High score for the data gaps E, it would be categorized as a Benchmark 1 Chemical.

4 Impurities of the chemical will be assessed at the product level instead of in this GreenScreen®.

5 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.

6 See Appendix A for a glossary of hazard endpoint acronyms.

7 For inorganic chemicals only, see GreenScreen® Guidance v1.4 Section 12 (Inorganic Chemical Assessment Procedure).

8 For Systemic Toxicity and Neurotoxicity, repeated exposure data are preferred. Lack of single exposure data is not a Data Gap
when repeated exposure data are available. In that case, lack of single exposure data may be represented as NA instead of DG. See
GreenScreen® Guidance v1.4 Annex 2.

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-1326
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Figure 1: GreenScreen® Hazard Summary for DMI

Group | Human Group Il and I11* Human Ecotox | Fate | Physical

C/M|R|D|E|JAT| ST N SnS|SnR | IrS | IrE |/AA|ICA| P | B | Rx | F

S| r*|s|rc| * | *

L(L | LG L|L/L M L|L| L | L|L|LIL|M L | L

Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect lower
confidence in the hazard classification while hazard levels in BOLD font reflect higher confidence in the hazard
classification. 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. Group II* Human Health endpoints are indicated by an * after the name of the hazard endpoint or
after “repeat” for repeated exposure sub-endpoints. Please see Appendix A for a glossary of hazard acronyms.

Environmental Transformation Products

DMl is not readily or rapidly degradable in soil and water and no known degradation products were
identified. OECD Toolbox modeling predicts that no hydrolysis products are formed under acidic,
neutral or basic conditions (OECD 2024, Appendix C).

Introduction

DM is an alkyl-substituted bicyclic organic solvent and viscosity controlling agent. DMI is
biorenewable compound that is synthesized through a green synthetic approach from dimethylcarbonate
in the presence of a base (Millipore Sigma 2020, Tundo et al. 2010).

ToxServices assessed DMI against GreenScreen® Version 1.4 (CPA 2018b) following procedures
outlined in ToxServices’ SOPs (GreenScreen® Hazard Assessment) (ToxServices 2021).

U.S. EPA Safer Choice Program’s Safer Chemical Ingredients List

The SCIL is a list of chemicals that meet the Safer Choice standard (U.S. EPA 2024b). It can be
accessed at: http://www?2.epa.gov/saferchoice/safer-ingredients. Chemicals on the SCIL have been
assessed for compliance with the Safer Choice Standard and Criteria for Safer Chemical Ingredients
(U.S. EPA 2024b).

DMl is not listed on the U.S. EPA SCIL.

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 2018b). Pharos (Pharos 2024) is an
online list-searching tool that is used to screen chemicals against all of the lists in the List Translator
electronically. ToxServices also checks the U.S. Department of Transportation (U.S. DOT) lists (U.S.
DOT 2008a,b),® which are not considered GreenScreen® Specified Lists but are additional information
sources, in conjunction with the Pharos query. The output indicates benchmark or possible benchmark
scores for each human health and environmental endpoint. The output for DMI can be found in
Appendix D.

e DMl isan LT-UNK chemical when screened using Pharos, and therefore a full GreenScreen® is
required.

9 DOT lists are not required lists for GreenScreen® List Translator v1.4. They are reference lists only.

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-1326
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e DMl is not listed on the U.S. DOT list.
e DMl is on the following list for multiple endpoints.
o German FEA - Substances Hazardous to Waters (Class 1 - Low Hazard to Waters)

Hazard Statement and Occupational Control

No Globally Harmonized System of Classification and Labelling of Chemicals (GHS) hazard statements
were identified for DMI, as indicated in Table 1. No occupational exposure limits (OELSs) were

identified.

Table 1: GHS H Statements for DMI (CAS #5306-85-4) (ECHA C&L, CAS #5306-85-4, 2024)

H Statement |

H Statement Details

No harmonized GHS H statements are reported by the European Chemicals Agency (ECHA).
According to the notifications provided by companies to ECHA in REACH registrations, no hazards

have been classified.

Physicochemical Properties of DMI

DMl is a clear liquid under normal conditions. It is volatile (estimated vapor pressure > 0.0001 mm Hg)
and very soluble in water (water solubility > 10,000 mg/L). The estimated log Kow < 0 indicates it is

hydrophilic.
Table 2: Physical and Chemical Properties of DMI (CAS #5306-85-4)
Property Value Reference
Molecular formula CsH1404 PubChem 2024

SMILES Notation

CO[C@@H]1CO[C@H]2[C@@H]10C

PubChem 2024

[C@@H]20C
Molecular weight 174.19 g/mol PubChem 2024
Physical state Liquid ECHA, CAzg 2#;5306-85-4,
Appearance Clear, slightly hazy ECHA, CAZE ;5306-85-4,
Meltlng point -84°C (exp.) ECHA, C/232#45306'85-4,
Boiling point 240°C (exp.) ECHA, CAZg 21'1725306-85-4,
\apor pressure 0.0732 mmHg at 25°C (est.) U.S. EPA 2017
Water solubility > 2,000,000 g/l at 20°C (exp) | o v 575306854,

Dissociation constant

Not applicable

Density/specific gravity

1.166 g/cm? (exp.)

ECHA, CAS #5306-85-4,
2024

Partition coefficient

Log Kow =-1.11 (est.)

U.S. EPA 2017

Toxicokinetics

e ECHA, CAS #652-67-5, 2024

o Surrogate: Isosorbide: In a toxicokinetics study on isosorbide, 100% of the dose of

isosorbide administered orally is excreted unchanged in the 48 hours urine. Authors
concluded that isosorbide is absorbed across the intestine; it is not metabolized by the

GreenScreen® Version 1.4 Chemical Assessment Report Template
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organs, and it does not accumulate in the tissues. There was no fecal excretion, and
isosorbide did not increase the feces dry matter.

Hazard Classification Summary

Group | Human Health Effects (Group | Human)

Carcinogenicity (C) Score (H, M, orL): L

DMI was assigned a score of Low for carcinogenicity based on the weight of evidence from predictions

by statistical-based (Danish QSAR) and rule-based (VEGA and Toxtree) models. GreenScreen® criteria

classify chemicals as a Low hazard for carcinogenicity when adequate negative data are available and
they are not GHS classified (CPA 2018b). The confidence in the score is low as it is based on modeling.

e Authoritative and Screening Lists

o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e Toxtree 2018
o DMI does not contain a structural alert for genotoxic or nongenotoxic carcinogenicity
(Appendix E).
e VEGA 2024
o DMI was assessed for carcinogenicity with six models in the VEGA platform. If an external
compound is beyond the defined scope of a given model, it is considered outside that
model’s applicability domain (AD) and cannot be associated with a reliable prediction
(Sahigara 2007). Values for AD index (ADI) range from O (worst case) to 1 (best case).
Generally, ADI values of > 0.70 indicate that the prediction has moderate or better
predictivity (Gad 2016). Predictions with ADI > 0.7 and the corresponding ADI values are
as follows:
= IRFMN/ISSCAN-CGX v1.0.2 model predicts DMI to be a possible non-carcinogen
with moderate confidence. The ADI is 0.718, indicating that the prediction is
reliable (Appendix F).
= IRFMN oral classification v1.0.1 model predicts DMI is a non-carcinogen with high
confidence. The ADI is 0.897, indicating that the prediction is reliable (Appendix
F).
= |RFMN inhalation classification v1.0.1 model predicts DMI is a non-carcinogen
with high confidence. The ADI is 0.897, indicating that the prediction is reliable
(Appendix F).
e DTU 2024
o Danish (Q)SAR Database for the CAS number 5306-85-4 reports that DMI is in the domains
of the E Ultra FDA RCA cancer models for the male rat (negative), rat (negative), and male
mouse (positive). It is out of the domains of the remaining E Ultra FDA RCA cancer
models. DMI is out of the domains of all of the Leadscope FDA RCA cancer models.
Regarding the liver specific cancer in rat or mouse model, the predictions by the Case Ultra
(negative) and SCIQSAR (positive) are in the applicability domain; DMI is outside the
applicability domain of the Leadscope model and the overall model battery (Appendix G).

e Based on a weight of evidence, a score of Low was assigned. VEGA produced three predictions
with reliable results, and all three predicted non-carcinogen. Results from Danish (Q)SAR program
were mixed, but with more negative results than positive for the predictions in domain. According
to Toxtree, DMI does not contain an alert for genotoxic or non-genotoxic carcinogenicity.
Furthermore, negative results for genotoxicity (see Mutagenicity/Genotoxicity section below)

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-1326
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suggest DMI is not likely to be a genotoxic carcinogen. Considering all of the above, ToxServices
assigned a score of Low for this endpoint.

Mutagenicity/Genotoxicity (M) Score (H, M, orL): L
DMI was assigned a score of Low for mutagenicity/genotoxicity based on negative results from in vitro
gene mutation and chromosomal aberration tests on DMI. GreenScreen® criteria classify chemicals as a
Low hazard for mutagenicity/genotoxicity when negative data are available for both gene mutations and
chromosome aberrations, and they are not GHS classified (CPA 2018b). The confidence in the score is
high as adequate reliable experimental data are available on the target chemical.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o Invitro: DMI tested negative in a bacteria reverse mutation assay (equivalent or similar to
OECD Guideline 471, GLP compliant). Salmonella typhimurium strains TA98, TA100,
TA1535, TA1537, and TA1538 were exposed to the test substance in DMSO at
concentrations up to 5,000 pg/plate, with and without exogenous metabolic activation.
Results were negative for the induction of reverse mutations for all strains, at all
concentrations, with and without activation. Cytotoxicity was not reported but testing was
performed up to the recommended limit, and controls performed as expected. Authors
concluded the test substance was not mutagenic (Klimisch 1, reliable without restriction).
o Invitro: DMI tested negative in an in vitro chromosome aberration assay (OECD Guideline
473, GLP compliant). Human peripheral blood lymphocytes were exposed to the test
substance in water at concentrations up to 1,742 pg/mL, with and without exogenous
metabolic activation. At all timepoints, results were negative for the induction of
chromosomal aberrations at all concentrations, with and without activation. Cytotoxicity
and precipitation were not observed at any concentration, and controls performed as
expected. The reason for the top dose selected (e.g. solubility, cytotoxicity) was not
reported. Authors concluded the test substance was not clastogenic under the conditions of
the test (Klimisch 1, reliable without restriction).

Reproductive Toxicity (R) Score (H, M, or L): L
DMI was assigned a score of Low for reproductive toxicity based on no reproductive toxicity observed
in a study on surrogate isosorbide at doses up to 810 mg/kg/day. GreenScreen® criteria classify
chemicals as a Low hazard for reproductive toxicity when adequate negative data are available and they
are not GHS classified (CPA 2018b). The confidence in the score is low as the data is from a study
summary report and details are lacking.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS # 652-67-5, 2024
o Surrogate: Isosorbide: A tradename product LAB 3822 containing isosorbide fatty acid
esters and 29% isosorbide was tested. LAB 3822 was demonstrated to be quickly and
completely metabolized into isosorbide and into capric and caprylic acids. Reproduction
toxicity studies were performed in rats using LAB 3822 at 3 dose levels with a maximum
administered dose of 810 mg/kg/day isosorbide equivalent (study type and GLP not
specified). The study clearly demonstrated the absence of toxicity for the dam and for the

GreenScreen® Version 1.4 Chemical Assessment Report Template GS-1326
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fetus. Authors concluded that in the absence of reproductive toxicity potential, there is no
need for a classification of isosorbide (Klimisch 2, reliable with restrictions).

Developmental Toxicity incl. Developmental Neurotoxicity (D) Score (H, M, or L): L
DMI was assigned a score of Low for developmental toxicity based on a NOAEL of 300 mg/kg/day for
maternal and developmental toxicity in an OECD Guideline 414 study in rats exposed to DMI via
gavage. GreenScreen® criteria classify chemicals as a Low hazard for developmental toxicity when
adequate negative data are available and they are not GHS classified (CPA 2018b). The confidence in
the score is high as it is based on reliable experimental data on the target chemical.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o Sprague-Dawley rats were exposed to DMI in a prenatal developmental toxicity study
(equivalent or similar to OECD Guideline 414, GLP compliant). Rats were exposed by
gavage in water at 0, 30, 100, or 300 mg/kg, 7 days/week on gestation days (GD) 6-15, and
animals were sacrificed on GD 20. There were no effects on mortality, body weight or body
weight gain, or food consumption. There were no effects observed on number of abortions,
pre- or post-implantation loss, total litter losses by resorption, early or late resorptions, fetus
viability, fetal body weights, number of live offspring, sex ratio, number or pregnancies, or
number of corpora lutea compared to controls. There were no effects on external or skeletal
malformations, or visceral malformations compared to controls. Authors concluded a
NOAEL of 300 mg/kg/day for maternal and developmental toxicity (Klimisch 2, reliable
with restrictions).

Endocrine Activity (E) Score (H, M, or L): DG
DMI was assigned a score of Data Gap for endocrine activity based on a lack of sufficient data for this
endpoint. Surrogate isosorbide was not active in any of the high throughput in vitro screening assays for
androgen, estrogen, thyroid, and steroidogenesis pathways. However, no in vivo data are available.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e U.S. EPA 2024a
o Surrogate: Isosorbide: Isosorbide was active in 0/6 estrogen receptor (ER) assays, 0/8
androgen receptor (AR) assays, 0/2 steroidogenesis assays, and 0/8 thyroid receptor assays
performed as part of the United States Environmental Protection Agency (U.S. EPA)’ s
Endocrine Disruptor Screening Program (EDSP) in the 21st Century (Appendix H).

Group Il and 11 Human Health Effects (Group Il and 11* Human)

Note: Group Il and Group I1* endpoints are distinguished in the v 1.4 Benchmark system (the
asterisk indicates repeated exposure). For Systemic Toxicity and Neurotoxicity, Group Il and I1* are
considered sub-endpoints. See GreenScreen® Guidance v1.4, Annex 2 for more details.

Acute Mammalian Toxicity (AT) (Group Il) Score (vH, H, M, or L): L

DMI was assigned a score of Low for acute toxicity based on an oral LDso value of 6,565 mg/kg in rats
for DMI and oral and dermal LDso values of > 2,000 mg/kg in rats for surrogate isosorbide.
GreenScreen® criteria classify chemicals as a Low hazard for acute toxicity when oral and dermal LDso
values exceed 2,000 mg/kg (CPA 2018b). The confidence in the score is high as it is based on reliable
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experimental data on the target chemical with supporting experimental data from a conservative
surrogate.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #8306-85-4, 2024
o Oral: DMI has a LDso of 5.63 mL/kg, corresponding to 6,565 mg/kg in male Albino
(Holtzman) rats (pre-guideline and pre-GLP) (Klimisch 2, reliable with restrictions).
e ECHA, CAS #652-67-5, 2024
o Oral: Surrogate: Isosorbide: Isosorbide has a LDso of > 2,000 mg/kg in male and female
Sprague-Dawley rats (OECD Guideline 401) (Klimisch 1, reliable without restriction).
o Dermal: Surrogate: Isosorbide: Isosorbide has a LDso of > 2,000 mg/kg in male and female
Sprague-Dawley rats (OECD Guideline 402) (Klimisch 1, reliable without restriction).

Systemic Toxicity/Organ Effects incl. Immunotoxicity (ST-single) (Group I1) Score (VH, H, M, or
L): L
DMI was assigned a score of Low for systemic toxicity (single dose) based on a LOAEL of 4,711 mg/kg
in rats for DMI. GreenScreen® criteria classify chemicals as a Low hazard for systemic toxicity (single
dose) when oral LOAEL values are greater than 2,000 mg/kg/day (CPA 2018b). The confidence in the
score is high as it is based on reliable experimental data on the target chemical with supporting
experimental data from a surrogate.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECAH, CAS #5306-85-4, 2024
o Oral: DMI was administered to male Albino (Holtzman) rats in an acute oral toxicity study
(pre-guideline and pre-GLP). The test substance was administered by gavage in water at
concentrations of 1.47, 2.15, 3.16, 4.04, 6.81, and 10 mL/kg. All animals exposed at 6.81
mL/kg died 48 hours of exposure, and all animals exposed at 10 mL/kg died within 4 hours.
All animals appeared depressed and showed lacrimation, labored respiration, tachycardia
and ataxia within 5-10 minutes following exposure. 24 hours after exposure, all surviving
animals exhibited bloody discharge around the eyes and labored respiration, and animals at
4.04 and 6.81 mL/kg also showed bloated abdomens, tachycardia, and depressed or absent
placement and righting reflexes. All surviving animals appeared normal within 3 days post
exposure. There were no effects on body weight gain at any dose compared to controls.
Gross pathological findings in animals that died included hyperemic and inflated lungs,
slight irritation of the small intestine, and congested kidneys and adrenals (dose not
specified), and blood appeared thin and did not clot readily. There were no gross
pathological findings in surviving animals at necropsy (Klimisch 2, reliable with
restrictions). ToxServices assigned the LOAEL for systemic toxicity to be 4.04 mL/kg
based on transient bloated abdomens, which is equivalent to 4,711 mg/kg based on a density
of 1.166 g/cm?®.
e ECHA, CAS #652-67-5, 2024
o Oral: Surrogate: Isosorbide: Isosorbide was administered to male and female Sprague-
Dawley rats in an acute oral toxicity study (OECD Guideline 401, GLP compliant). The test
substance was administered by gavage in water at 2,000 mg/kg. No mortality was observed.
No test item related clinical signs were observed during the study. Behavior of treated
animals was normal. No abnormality was observed at necropsy. Bodyweight development,
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and feed and water consumption of treated animals were comparable to those of controls.
ToxServices assigned the NOAEL for systemic effects in this study as 2,000 mg/kg.

o Dermal: Surrogate: Isosorbide: Isosorbide was administered to male and female Sprague-
Dawley rats in an acute dermal toxicity study (OECD Guideline 402, GLP compliant). The
test substance was applied to shaved skin at 2,000 mg/kg under occlusion for 72 hours. No
mortality or clinical signs were observed during the study. Mean body weight gain was
comparable to controls. No organ or tissue gross findings were seen at necropsy, and there
were no dermal reactions during the study. ToxServices assigned the NOAEL for systemic
effects in this study as 2,000 mg/kg.

Systemic Toxicity/Organ Effects incl. Immunotoxicity (ST-repeat) (Group I1*) Score (H, M, or
L): L
DMI was assigned a score of Low for systemic toxicity (repeated dose) based on an oral NOAEL of 375
mg/kg/day for DMI in a subchronic study. GreenScreen® criteria classify chemicals as a Low hazard for
systemic toxicity (repeated dose) when adequate data are available and negative and they are not GHS
classified (i.e., oral LOAELs > 100 mg/kg/day in a subchronic study) (CPA 2018b). The confidence in
the score is high as it is based on reliable experimental data on the target chemical.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECAH, CAS #5306-85-4, 2024
o Oral: DMI was evaluated in a sub-chronic oral toxicity study (equivalent or similar to
OECD Guideline 408, GLP compliant). Sprague-Dawley rats were exposed to DMI by
gavage in water at concentrations of 0, 30, 100, or 375 mg/kg/day (corresponding to daily
dose-levels of 784, 1,577, or 3,347 mg/kg/day for the males and 937, 2,060 or 3,970
mg/kg/day for the females), once daily, 7 days/week, for 13 weeks (10/sex/dose). There
were no significant findings for clinical signs, mortality, body weight or body weight gain,
food consumption, ophthalmology, hematology, clinical chemistry, urinalysis, organ
weights, gross pathology, or histopathology. Marginally higher chloride levels, and also
slightly higher absolute and relative liver and kidney weights were measured in treated rats,
however study authors did not consider these findings toxicologically significant. Authors
concluded a NOAEL of 375 mg/kg/day, the highest dose tested (Klimisch 1, reliable without
restriction).

Neurotoxicity (single dose, N-single) (Group Il) Score (vH, H, M, or L): M
DMI was assigned a score of Moderate for neurotoxicity (single dose) based on incoordination and
lethargy observed in a standard acute oral toxicity study in rats exposed to DMI, consistent with
transient narcotic effects (GHS Category 3). GreenScreen® criteria classify chemicals as a Moderate
hazard for neurotoxicity (single dose) when they are classified to GHS Category 3 for transient narcotic
effects (CPA 2018b). The confidence in the score is low as the observed effects may be non-specific
clinical signs of acute toxicity rather than specific neurotoxicity symptoms.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o Oral: DMI was administered to male Albino (Holtzman) rats in an acute oral toxicity study
(pre-guideline and pre-GLP). The test substance was administered by gavage in water at
concentrations up to 10 mL/kg. All animals exposed at 6.81 mL/kg died within 1 to 48 hours
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of exposure, whereas animals exposed at 10 mL/kg died within 4 hours. All animals
appeared depressed and showed lacrimation, labored respiration, tachycardia and ataxia
within 5-10 minutes following exposure. 24 hours after exposure, all surviving animals
exhibited bloody discharge around the eyes and labored respiration, and animals at 4.61 and
6.81 mL/kg also showed bloated abdomens, tachycardia, and depressed or absent placement
and righting reflexes. All surviving animals appeared normal within 3 days post exposure.
There were no gross pathological findings in surviving animals at necropsy (Klimisch 2,
reliable with restrictions).

Neurotoxicity (repeated dose, N-repeated) (Group 11*) Score (H, M, or L): L
Dimethyl isosorbide was assigned a score of Low for neurotoxicity (repeated dose) based on a lack of
neurotoxicity in a repeated dose toxicity study in rats with surrogate isosorbide. GreenScreen® criteria
classify chemicals as a Low hazard for neurotoxicity (repeated dose) when adequate data are available
and negative and they are not GHS classified (CPA 2018b). The confidence in the score is high as it is
based on reliable data from a conservative surrogate.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #652-67-5, 2024
o Oral: Surrogate: Isosorbide: Isosorbide was evaluated in a sub-chronic oral toxicity study
(OECD Guideline 408, GLP compliant). Sprague-Dawley rats (10/sex/group) were exposed
in the diet for 13 weeks at 0, 12,500, 25,000, or 50,000 ppm. A functional observational
battery (FOB) consisting of sensory activity, grip strength, motor activity, and detailed
clinical examination was conducted. There were no treatment-related neurobehavioral
findings during clinical observations, and no perturbations of autonomic or physiological
functions based on the functional observational battery conducted at the end of the study
period (Klimisch 1, reliable without restriction). ToxServices assigned a NOAEL of 50,000
ppm, corresponding to 3,347 and 3,970 mg/kg/day in males and females, respectively,
according to the study record, for neurotoxicity based on the lack of relevant effects
observed.

Skin Sensitization (SnS) (Group I1*) Score (H, M, or L): L
DMI was assigned a score of Low for skin sensitization based on negative results in a mouse local
lymph node assay (LLNA) using DMI. GreenScreen® criteria classify chemicals as a Low hazard for
skin sensitization when adequate data are available and negative and they are not GHS classified (CPA
2018b). The confidence in the score is high as high as it is based on reliable experimental data on the
target chemical.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o DMI tested negative for sensitization in an LLNA (OECD Guideline 429, GLP compliant).
CBAJ/J Rj mice were exposed to the test substance in water at concentrations up to 100%.
There were no clinical observations, changes in body weights, or mortality compared to
controls. The Stimulation Index (SI) was 1.1, 0.9, and 1.1 at 50, 75, and 100%, respectively.
Controls performed as expected. As the Sl was < 3 for all concentrations tested, authors
conclude the test substance was not sensitizing (Klimisch 1, reliable without restriction).
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Respiratory Sensitization (SnR) (Group 11*) Score (H, M, or L): L

DMI was assigned a score of Low for respiratory sensitization based on extrapolation from the lack of

dermal sensitization according to ECHA’s guidance on respiratory sensitization (ECHA 2017).

GreenScreen® criteria classify chemicals as a Low hazard for respiratory sensitization when adequate

data are available and negative and they are not classified under GHS (CPA 2018b). Confidence in the

score is low as this evaluation does not include non-immunologic mechanisms of respiratory
sensitization, and no specific data are available for respiratory sensitization.

e Authoritative and Screening Lists

o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e OECD 2024
o DMI does not have any structural alerts for respiratory sensitization (OECD 2024, Appendix
).

e Based on the weight of evidence and guidance from ECHA regarding assessment of respiratory
sensitization potential, a score of Low was assigned. The guidance from ECHA states that the
mechanisms leading to respiratory sensitization are essentially similar to those leading to skin
sensitization (ECHA 2017). ECHA recommended that if a chemical is not a dermal sensitizer based
on high quality data, it is unlikely to be a respiratory sensitizer. ECHA also noted that this rationale
does not cover respiratory hypersensitivity caused by non-immunological mechanisms, for which
human experience is the main evidence of activity (ECHA 2017). As DMI was not sensitizing to the
skin (see skin sensitization section above), and a literature search did not find any human evidence
of respiratory sensitization by DMI, and as DMI does not contain any structural alerts for respiratory
sensitization (OECD 2024), DMI is not expected to be a respiratory sensitizer.

Skin Irritation/Corrosivity (IrS) (Group I1) Score (vH, H, M, or L): L
DMI was assigned a score of Low for skin irritation/corrosivity based on two studies in rabbits
performed on DMI, indicating that it is not classified under GHS. GreenScreen® criteria classify
chemicals as a Low hazard for skin irritation/corrosivity when adequate data are available and negative
and they are not GHS classified (CPA 2018b). The confidence in the score is high as as it is based on
reliable experimental data on the target chemical.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o DMI was administered to the skin of New Zealand White rabbits (equivalent or similar to
OECD Guideline 404, non-GLP). Animals were exposed to 0.5 mL of neat substance for 24
hours under semi-occlusion. Three animals were exposed on clipped skin, and three on
abraded skin. Observations were recorded at 24, 48 and 72 hours. The mean scores for
erythema and edema were 0.11 and 0, respectively. Authors concluded the test substance
was not irritating to the skin (Klimisch 2, reliable with restrictions).
o DMI was administered to the skin of New Zealand White rabbits (similar to OECD
Guideline 404, but pre-guideline and pre-GLP). Animals were exposed to 0.5 mL of 20%,
40%, 60%, 80% or 100% (w/v) test substance for 24 hours under semi-occlusion. Three
animals were exposed on clipped skin, and three on abraded skin. Observations were
recorded at 24, 48 and 72 hours. The mean scores for erythema and edema were 0 and 0,
respectively for all tested concentrations. Authors concluded the test substance was not
irritating to the skin (Klimisch 2, reliable with restrictions).
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Eye Irritation/Corrosivity (IrE) (Group II) Score (vH, H, M, or L): L
DMI was assigned a score of Low for eye irritation/corrosivity based on results of studies with DMI in
rabbits. GreenScreen® criteria classify chemicals as a Low hazard for eye irritation/corrosivity when
adequate negative data are available and they are not GHS classified (CPA 2018b). The confidence in
the score is high as it is based on reliable experimental data on the target chemical.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o DMI was administered to the eyes of New Zealand White rabbits (OECD Guideline 405,
GLP compliant). Animals were exposed to 0.1 mL neat substance instilled in the eye.
Observations were recorded at 1h, and 2, 3, 4, 5, and 8 days after exposure. Slight chemosis
and lacrimation were observed in all animals within 1 hour after instillation of the test
substance. The mean scores cornea opacity and iris were 0 and 0, respectively. Two
animals had a conjunctiva score of 0.67, and another 1.67, and for all three effects were fully
reversed by day 3. For chemosis, two animals had a score of 0, and another at 0.33, but
effects were fully reversed by 48 hours. Authors concluded the test substance was not
irritating to the eyes (Klimisch 1, reliable without restriction).
o DMI was administered to the eyes of New Zealand White rabbits (pre-guideline but
equivalent or similar to OECD Guideline 405, pre-GLP). Animals were exposed to 0.1 mL
of neat substance instilled in the eye. Observations were recorded at 24, 48, 72 and 96
hours, and 7 days after exposure. In unwashed eyes, the mean scores for iris were O for all
six animals, the mean scores for conjunctiva were 0.67, 0.67, 1, 4.33, 0, and 1.33, and the
mean scores for cornea opacity were 0, 0, 1.33, 4, 0, and 0.83. Conjunctival effect was fully
reversible for 4 animals within 72 hours, and not reversible for one animal after 7 days;
cornea opacity was fully reversible for 2 animals within 48 hours, and not reversible for one
animal within 7 days. In rinsed eyes, the mean scores for iris were 0 for all three animals,
the mean scores for conjunctiva were 3, 0, and 2.67, and the mean scores for cornea opacity
were 4, 0, and 2.67, and all effects were completely reversed within 7 days. The results are
inconclusive since the observation period did not cover 21 days as required in the OECD
guideline and no conclusion regarding reversibility of cornea and conjunctivae effects can be
made (Klimisch 2, reliable with restrictions). The results from the unrinsed eyes correspond
to GHS Not Classified. The results from the rinsed eyes correspond to GHS Cat 2B
(Moderate), but the test guideline does not recommend rinsing (OECD 2023).
o Based on the weight of evidence, a score of Low was assigned. GHS criteria classify chemicals as
eye irritants when mean scores across 24, 48 and 72 hours were >1 for corneal opacity, >1 for iritis,
> 2 for conjunctival redness, and/or > 2 for chemosis in at least 2 of 3 tested animals (UN 2023).
The scores reported in the first study and for unrinsed eyes in the second study do not meet the
classification criteria. Although the 21-day reversibility of the effects reported in the second study
could not be determined due to the study lasting only 7 days, the first study reported full reversibility
within 3 days. Additionally, the second study was pre-GLP and pre-guideline while the first study
was GLP-compliant and performed according to OECD Guideline 405. Therefore, ToxServices
mainly relied on the results from the first study to score this endpoint.
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Ecotoxicity (Ecotox)

Acute Aquatic Toxicity (AA) Score (vH, H, M, orL): L
DMI was assigned a score of Low for acute aquatic toxicity based on aquatic toxicity values > 100
mg/L. GreenScreen® criteria classify chemicals as a Low hazard for acute aquatic toxicity when
LC/ECso values are > 100 mg/L in fish, daphnia, and algae (CPA 2018b). The confidence in the score is
high as high as it is based on reliable experimental data on the target chemical or a conservative
surrogate for all three trophic levels.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o 48 hr ECsomobility) (Daphnia magna) > 1,000 mg/L (nominal) (OECD Guideline 202, GLP
compliant) (Klimisch 2, reliable with restrictions).
o 72 hr ECso(growth rate & biomass) (Raphidocelis subcapitata) > 100 mg/L (hominal) (OECD
Guideline 201, GLP compliant) (Klimisch 1, reliable without restriction).
e ECHA, CAS #652-67-5, 2024
o Surrogate: Isosorbide: 96 hr LCso (Danio rerio, zebra fish) > 119 mg/L (measured) (OECD
Guideline 203, GLP compliant) (Klimisch 1, reliable without restriction).

Chronic Aquatic Toxicity (CA) Score (vH, H, M, orL): L
DMI was assigned a score of Low for chronic aquatic toxicity based on an experimental NOEC of 100
mg/L in algae, and modeled chronic values (ChVs) > 10 mg/L in fish and daphnia. GreenScreen®
criteria classify chemicals as a Low hazard for chronic aquatic toxicity when chronic aquatic toxicity
values are greater than 10 mg/L (CPA 2018b). The confidence in the score is low as no experimental
data were identified for the fish and daphnia trophic levels.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o 72 hr NOEC growth rate & biomass) (R. subcapitata) = 100 mg/L (nominal) (OECD Guideline 201,
GLP compliant) (Klimisch 1, reliable without restriction).
e U.S. EPA 2022
o DMI belongs to the Neutral Organics ECOSAR chemical class. The most conservative
predicted chronic values (ChVs) are 6,190 mg/L in fish, 1,660 mg/L in daphnia, and 1,190
mg/L in green algae (Appendix J).

Environmental Fate (Fate)

Persistence (P) Score (vH,H, M, L,orvL): M
DMI was assigned a score of Moderate for persistence based on an estimated half-life of 30 days in soil,
its predicted dominant compartment. GreenScreen® criteria classify chemicals as a Moderate hazard for
persistence when the chemical has a half-life between 16 to 60 days and the major compartment is soil
(CPA 2018b). The confidence in the score is low as the decision is based on modeling.
e Authoritative and Screening Lists

o Authoritative: Not present on any authoritative lists for this endpoint.

o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
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o DMI was evaluated in a manometric respirometry ready biodegradability test (EU Method
C.4-D, GLP compliant). Domestic sludge, non-adapted, was exposed to the test substance
under aerobic conditions for 28 days. The test substance reached <1% degradation in 28
days measured as Oz consumption, and 14.1% degradation measured as DOC removal. The
reference substance performed as expected. Authors concluded the test substance was not
readily biodegradable under the conditions of the test (Klimisch 1, reliable without
restriction).

e U.S. EPA 2017

o The BIOWIN modeling Ready Biodegradable Predictor indicates that DMI is not expected
to be readily biodegradable. Fugacity modeling MCI method predicts 69.3% to partition to
soil with a half-life of 30 days, 30.6% to water with a half-life of 15 days, 0.069% to
sediment with a half-life of 135 days, and 0.008.6% to the air with a half-life of 6.54 hours
(Appendix K).

e Based on the weight of evidence, a score of Moderate was assigned. It is ToxServices’ internal
policy to assign the hazard score for persistence based on the dominant environmental compartment.
Fugacity modeling predicts that DMI will partition primarily to soil. GreenScreen® criteria specify a
score of Moderate if the chemical has a half-life between 16 to 60 days when the major
compartment is soil.

Bioaccumulation (B) Score (vH, H, M, L, or vL): vL
DMI was assigned a score of Very Low for bioaccumulation based on an estimated BCF < 100 and an
estimated log Kow < 4. GreenScreen® criteria classify chemicals as a Very Low hazard for
bioaccumulation when the BCF is < 100 or log Kow <4 (CPA 2018b). The confidence in the score is
low as it is based on modeled data.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e U.S.EPA 2017
o EPI Suite™’s BCFBAF (v3.01)’s Meylen et al. (1997/1999) model estimates a BCF of
3.162 L/kg wet-wt based on an estimated log Kow 0f -1.11. Using the Arnot-Gobas method
including biotransformation, the BCF for the upper trophic level was estimated to be 0.8996
(Appendix K).

Physical Hazards (Physical)

Reactivity (Rx) Score (vH, H, M, or L): L

DMI was assigned a score of Low for reactivity based on lack of structural alerts and NFPA/HMIS

reactivity ratings. GreenScreen® criteria classify chemicals as a Low hazard for reactivity when no GHS

classification is available (CPA 2018b). The confidence in the score is low due to the lack of measured
data.

e Authoritative and Screening Lists

o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.

o No measured data were identified. Therefore, screening procedures for explosivity were used here
to estimate the reactivity property of dimethyl isosorbide. These procedures are listed in the GHS
(UN 2023).

o The chemical structure of DMI has no oxidizing properties or functional groups associated
with explosivity (ECHA , CAS #5306-85-4, 2024, Appendix L).
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e TCI 2018
o DMI has an NFPA instability score of 0 (i.e. “materials that are stable even under exposure
to fire””) and an HMIS physical rating of 0 (i.e., chemicals that are “normally stable even
under fire exposure conditions and that are not reactive with water”).

Flammability (F) Score (vH, H, M, or L): L
DMI was assigned a score of Low for flammability based on a flash point of 116°C and it not being
classified as a flammable liquid. GreenScreen® criteria classify chemicals as a Low hazard for
flammability when adequate data are available and they are not GHS classified (CPA 2018b). The
confidence in the score is high as it is based on measured data for the target chemical.
e Authoritative and Screening Lists
o Authoritative: Not present on any authoritative lists for this endpoint.
o Screening: Not present on any screening lists for this endpoint.
e ECHA, CAS #5306-85-4, 2024
o The auto-ignition temperature was measured at 285°C (EU Method A.15) (Klimisch 1,
reliable without restriction).
o DMI has an experimental flashpoint of 116°C using a closed cup method (EU Method A.9,
non-GLP) (Klimisch 1, reliable without restriction).
e TCI 2018
o DMI has a flammability rating of 1 from NFPA (i.e., “materials that must be strongly heated
before ignition will occur”) and HMIS flammability rating of 1 (i.e., materials that will burn
at 1,500 °F in the air for 5 minutes or less, and have a flashpoint at 200°F or above if they
are liquids, solids or semi-solids).
o DMl is expected to be a non-flammable liquid. The flashpoint of 116°C is above the GHS cutoff of
93°C for flammable liquids (UN 2023). Based on the chemical structure and experience in handling
and use, pyrophoricity and flammability on contact with water are not expected
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Use of New Approach Methodologies (NAMSs) in the Assessment, Including Uncertainty Analyses
of Input and Output

New Approach Methodologies (NAMs) used in this GreenScreen® include in vitro testing for
mutagenicity and endocrine activity, and in silico modeling for carcinogenicity, respiratory sensitization,
chronic aquatic toxicity, and persistence and bioaccumulation. NAMs are non-animal alternatives that
can be used alone or in combination to provide information for safety assessment (Madden et al. 2020).
At present, there is not a uniformly accepted framework on how to report and apply individual NAMs
(U.S. EPA 2020, OECD 2020). The expanded application of NAMs greatly amplifies the need to
communicate uncertainties associated with their use. As defined by EFSA (2018), uncertainty is “a
general term referring to all types of limitations in available knowledge that affect the range and
probability of possible answers to an assessment question.” The quality, utility, and accuracy of NAM
predictions are greatly influenced by two primary types of uncertainties (OECD 2020):

e Type I: Uncertainties related to the input data used

e Type Il: Uncertainties related to extrapolations made

As shown in Table 3, Type | (input data) uncertainties in DMI’s NAMs dataset include lack of, or
insufficient experimental data for carcinogenicity, endocrine activity, respiratory sensitization, chronic
aquatic toxicity, and bioaccumulation, and lack of validated test methods for respiratory sensitization.
DMI’s Type II (extrapolation output) uncertainties include the lack of defined applicability domains of
some modeling programs, limitations of in vitro genotoxicity assays in assessing only a few processes in
genotoxicity and not completely mimicking in vivo metabolism, and unknown in vivo relevance of
EDSP Tox21 high throughput screening assays of endocrine receptors, and their lack of complete
coverage of all critical endocrine pathways. Some of DMI’s type II uncertainties were alleviated by the
use of in vitro test batteries and/or in combination of in vivo data.

Table 3: Summary of NAMs Used in the GreenScreen® Assessment, Including Uncertainty
Analyses

Uncertainty Analyses (OECD 2020)

Carcinogenicity: No experimental data are available.

Endocrine activity: No in vivo experimental data are available.

Respiratory sensitization: No experimental data are available, and

there are no validated test methods.

Chronic aquatic toxicity: No experimental data are available for

fish and daphnia trophic levels

Bioaccumulation: No experimental data are available

Carcinogenicity: Toxtree only identifies structural alerts (SAs), and

no applicability domain can be defined (Toxtree 2018).

Type 11 Uncertainty: Genotoxicity: The bacterial reverse mutation assay (as defined in

Extrapolation Output OECD Guideline 471) only tests point-mutation inducing activity in

non-mammalian cells, and the exogenous metabolic activation

system does not entirely mimic in vivo conditions!. The in vitro

Type | Uncertainty:
Data/Model Input

10 NAMs refers to any non-animal technology, methodology, approach, or combination thereof that inform chemical hazard and risk
assessments. NAMs include in silico/computational tools, in vitro biological profiling (e.g., cell cultures, 2,3-D organotypic culture
systems, genomics/transcriptomics, organs on a chip), and frameworks (i.e., adverse outcome pathways (AOPs), defined approaches
(DA), integrated approaches to testing and assessment (IATA).

1 https://www.oecd-ilibrary.org/docserver/9789264071247-
en.pdf?expires=1614097593&id=id&accname=guest&checksum=89925F80BIF4BD2FFC6E90F94AQEE427
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chromosome aberration assay (OECD Guideline 473) does not
measure aneuploidy and it only measures structural chromosomal
aberrations. The exogenous metabolic activation system does not
entirely mirror in vivo metabolism®2,

Endocrine activity: The in vivo relevance of EDSP Tox 21
screening assays is unknown due to lack of consideration of
metabolism and other toxicokinetic factors. EDSP Tox 21 assays
do not cover all critical endocrine pathways.

Respiratory sensitization: The OECD Toolbox only identifies
structural alerts, and does not define applicability domains.
Additionally, the ECHA guidance (2017), on which the use of
OECD Toolbox structural alerts is based, does not evaluate non-
immunologic mechanisms for respiratory sensitization.

. NAMs Data Available and e O.f NAMS. Datg (in ?'I'CO
Endpoint modeling/in vitro biological
Evaluated? (Y/N) -
profiling/frameworks)
Carcinogenicit v In silico modeling:
g y VEGA/Toxtree//Danish QSAR
In vitro data: Bacterial reverse
Mutagenicity Y mutation assay/ in vitro
chromosome aberration assay
Reproductive toxicity N
Developmental toxicity N
Endocrine activity v T_ox21 EDSP high throughput in
vitro screening assays
Acute mammalian toxicity N
Single exposure systemic N
toxicity
Repeated exposure
) - N
systemic toxicity
Single exposure
> N
neurotoxicity
Repeated exposure N
neurotoxicity
Skin sensitization N
. e In silico modeling: OECD Toolbox
Respiratory sensitization Y structural alerts
Skin irritation N
Eye irritation N
Acute aquatic toxicity N
Chronic aquatic toxicity Y In silico modeling: ECOSAR
In silico modeling: EPI Suite™
Persistence Y Non-animal testing: EU Method
C.4-D Biodegradation test
Bioaccumulation Y In silico modeling: EPI Suite™

12 https://www.oecd-ilibrary.org/docserver/9789264264649-

en.pdf?expires=1614098015&id=id&accname=guest&checksum=6A4F9CE52EA974F5A74793DD54D54352
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APPENDIX A: Hazard Classification Acronyms
(in alphabetical order)

(AA) Acute Aguatic Toxicity
(AT) Acute Mammalian Toxicity
(B) Bioaccumulation

(C)  Carcinogenicity

(CA) Chronic Aquatic Toxicity
(D)  Developmental Toxicity

(E) Endocrine Activity

(F) Flammability

(IrE) Eye Irritation/Corrosivity
(IrS)  Skin Irritation/Corrosivity
(M)  Mutagenicity and Genotoxicity
(N) Neurotoxicity

P) Persistence

(R)  Reproductive Toxicity

(Rx) Reactivity

(SnS) Sensitization- Skin

(SnR) Sensitization- Respiratory

(ST) Systemic/Organ Toxicity
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APPENDIX B: Results of Automated GreenScreen® Score Calculation for DMI (CAS #5306-85-4)

’mewcomm RISK AssEsSMENT consuLTinG | Table 1t Hazard Table
Group | Human Group Il and 11* Human Ecotox Fate Physical
W Sc
< Pe 2 £ >
Q& « o o =
e 2 < > é = 2 =
3 v S = =] IS ‘S 3
o L = N 2
i & = = S > - * = 3 —
e <5 T S = S p= S 2 = 2 5
ER CW 2 O = = = S b= @ c o © =
= ES @ 2 g 2 = 2 S @ 8 S = 3 = £
S S = @ 2 = S = > = = < =3 © = =
<5 = 5] IS I3 x i~ 7] o o} < =) < o > o
> = > £ =} o = ot = = = o c £ x= <
o e} 5 o = = = =] Jor} < = = < 2 [} = =
< > S 1) S - £ S %2} = = = @ S 7} 8 3 £
=] S s D (=) +— F} = e o c - = = ‘D I < 1S
- =1 o > =] > 17 =1 = @ = (<% 3 = o o 53 <
[+ <3} D = [=} > (<2} ~ D X > Q = [5} — <3} —
O = 04 [a] i < 2 =z » 14 » o < (@) a 55} x i
Table 2: Chemical Details S R* S R* * >
Inorganic hemical
g. c & CAS# C M R D E AT STs STr Ns Nr SNS* | SNR* IrS IrE AA CA P B Rx F
Chemical? Name
Dimethyl
No isosorbide 5306-85-4 L L L L DG L L L M L L L L L L L M - L L
Table 3: 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
Dimethyl 3 Dimethyl 3
isosorbide isosorbide
X After Data gap Assessment
Note: Che‘m,:‘ca(' "a;"i';"de'gs“ aTﬂa; %0 Note: No Data gap Assessment Done if Preliminary
assessment. Not a Final GreenScreen™ Score S et oo e
Table 5: Data Gap Assessment Table
o s s End
Datagap Criteria a b c d e f g h i j bm4 Result
3 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 3
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APPENDIX C: OECD Toolbox Hydrolysis Results for DMI (CAS #5306-85-4)

QSAR Toolbox 4.7 [Document 1]

QSAR TOOLBOX I%

P Category definition » Data Gap Filling » Report

Profiling Custom profile

O 2 4

Apply View New Delete

i i 1 [target]
° Documents Filter endpoint tree... ? [target]

& Document 1

# [C: 1:Md: O:P: 0] CAS: 5306854

£

Structure [0
i
Structure info
Parameters
Physical Chemical Properties R
° Profiling methods Environmental Fate and Transport
Options « 0 Selected Ecotoxicological Information
Unselect All Human Health Hazards
= Protein Binding Potency h-CLAT Intermediate effects - mechanistic information _
Respiratory sensitisation =
Profil
M Retinoic Acid Receptor Binding m_'_mgl .
I rER Expert System - USEPA /Transfori ‘
M Skin irritation/corrosion Exclusion rules Hydrolysis simulator (acidic) ‘ metabolite(s)
Hydrolysis simulator (basic) 0 metabolite(s)
Hydrolysis simulator (neutral) 0 metabolite(s)
° Metabolism/Transformations
Options 4 3 Selected
f Select All Unselect All Invert
M Dissociation simulator
Hydrolysis simulator (acidic)
Hydrolysis simulator (basic)
Hydrolysis simulator (neutral)
M in vivo Rat metabolism simulator
L4
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APPENDIX D: Pharos Output for DMI (CAS #5306-85-4)

x PHAROS [

5306-85-4
\;_-I.f' DIMETHYL ISOSORBIDE

HAZARDS PROPERTIES FUNCTIONAL USES RESOURCES

GreenScreen Only View ~
Group 1 Fuman
GREENSCREEN® c M R D E AT ST ST N
GreenScreen List Hazard Summary O LT-UNK
Hazard Lists ©
HAZARD
ENDPOINT LEVEL GREENSCREEN" LIST NAME
Human and/or Aquatic toxicity and/for Persistence and/or Bicaccumulation LT-UNK German FEA - Substances Hazardous to Waters

Restricted Substance Lists (2)

- GS

SCA Commercially Active
Positive Lists (1)

» Inventory of Existing Cosmetic Ingredients in China (IECIC 2021): Cosmetic Ingredients

Discussions
No discussions have been posted yet.

Ask a question about this chemical in the forums >
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Group 1l ana i Human

N

SnS

HAZARD DESCRIPTION

Class 1- Low Hazard to Waters.

Stow PubMed Results

Ecotax

AA CcA

Comparisons ~ Common Products  Discussions & Account ~

SHARE PROFILE

REQUEST ASSESSMENT ADD TO COMPARISON ~

Fate

Physical Muit

Rx F Mult

X DOWNLOAD LISTS

OTHER
LISTS
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APPENDIX E: Toxtree Carcinogenicity Results for DMI (CAS #5306-85-4)

W Toxtree (Estimation of Toxic Hazard - A Decision Tree Approach) v3.1.0-1851-1525442531402 — O X
File Edit Chemical Compounds Toxic Hazard Method Help
« » Chemical..|CO[C@@H]1CO[C@H]2[C@@H]10C[C@@H]20C + Go
Available structure Toxic Hazard by Carcinogenicity (genotox and nongenotox) and
attributes mutagenicity rulebase by 1SS

+) Estimate
TUT a UCLLEl as3c33INciin a YIoORR Laituiauull Luodiua e appincu.

Negative for genotoxic carcinogenicity

Negative for nongenotoxic carcinogenicity

NO
NO
YES

.. [YES
[0]

0

[¢]

[0]

[0]

fa)

Error when applying the decision tree

& verbose explanation

ST _IUECILT Ul TGO DO T Taore aeis (11 7] - A e Ao 2 B A L L A T e
i Q5444 nogen Trichloro (or fluore) ethylene and Tetrachloro (or fluoro) ethylene No CO[C@@H]ICO[C@H2[C@@H1OCIC@@H)]
20C

# QSA43_nogen indole-3-carbinol No  CO[C@@H]1CO[C@H2[C@@H]10C[C@@H]20C

#8 QSA46_nogen pentachlorophenal No  CO[C@@H]1CO[C@H]2[C@@H]10C[C@@H]20C

B8 QSA47_nogen o-phenyiphenol No  CO[C@@H]1CO[C@H2[C@@H]10C[C@@H]20C

i QS5A48 nogen.quercetin-type flavonoids No CO[C@EH]1CO[C@H2[C@@H]1OC[C@@H]20C
88 QSA49_nogen imidazale and benzimidazole No CO[C@@H]1CO[C@H2[C@@H]10C[C@@H]20C
#8 QSAS0_nogen dicarboximide No  CO[C@@H]1CO[C@HR[C@@H]1 OC[C@@H]20C

#8 QSAS1 nogen dimethylpyridine No  CO[C@@H]1CO[CEZH2[C@@H]10C[C@@H]20C

88 QSAS2_nogen Metals, oxidative stress No  CO[C@@H]1CO[CZH2[C@@H]1OC[C@@H]20C

£ QSAS3_nogen Benzensulfonic ethers No  CO[C@@H]1CO[C@H2[C@@H]1OC[C@@H]20C

#8 QSAS4 nogen.13-Benzodioxoles No  CO[C@@H]1CO[C@H]2[C@@H]|10C[CA@H]20C

#8 QSAS3_nogen Phenoxy herbicides No  CO[C@@H]1CO[C@HR[C@@H]10C[CR@H]20C

B8 QSAS6_nogen alloyl halides No  CO[C@@H]1CO[C@H2[C@@H]10C[C@@H]20C

- QNongenotoxic alert? At least one alert for nongenotoxic carcinogenicity fired? No Class MNegative for nongenotoxic carcinogsnicity CO
Completed.
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APPENDIX F: VEGA Carcinogenicity Results for DMI (CAS #5306-85-4)

VEGA

Carcinogenicity model (CAESAR) 2.1.10

page 1

Prediction for compound Molecule 0 -

—

y

5
|

]
4,

0=
=
foo
g

Compound: Molecule 0
Compound SMILES: O(C)C1COC2C(0OC)COC12
Experimental value: -
Predicted Carcinogen activity: NOM-Carcinogen
P{Carcinogen). 0.257

P{MOM-Carcinogen): 0.743
Reliability- The predicted compound is outside the Applicability Domain of the model

Remarks:
none

d

Prediction: 'J Reliability: ﬁ' W

Prediction is NON-Carcinogen, but the result may be not reliable. A check
of the information given in the following section should be done, paying
particular attention to the following issues:

- Accuracy of prediction for similar molecules found in the training set is not
adequate

- similar molecules found in the training set have experimental values that
disagree with the predicted value

- predicted substance falls into a neuron that is populated by no
compounds of the training set
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VEGA

Carcinogenicity model (CAESAR) 2.1.10

3.1 Applicability Domain:

Similar Compaounds, with Predicted and Experimental Values

YY"

'..l.“' L3

HHCI:::'

.*"'}
I

e

B W P N e W ¥

N

L]

Compound #1

CAS: 828-00-2

Dataset id: 254

SMILES: O=C| IOC{ (CHcLcyc
Similarity: 0.806

Expenmental value : Carcinogen
Predicted value - MON-Carcinogen

Compound #2

CAS: 106-87-6

Dataset id-313 {'I'lajnin%Sg%
SMILES: O1CC1C2CCC30C3(C2)
Similarity: 0.798

Experimental value : NOM-Carcinogen
Predicted value : Carcinogen

Compound #3

CAS: 81-21-0

Dataset id:234 (Training Set)

SMILES: O3CACCSC2CC(CLOC1Z)CH{C34)
Similarity: 0.773

Experimental value : NOMN-Carcinogen
Predicted value : MON-Carcinogen

Compound &4

CAS: 112-27-6

Dataset id: 773 (Training Set)

SMILES: OCCOCCOCCO

Similarity: 0.751

Experimental value : NOMN-Carcinogen
Predicted value : Carcinogen

Compound #5

CAS: 298-18-0

Dataset id:236 (Test Set)

SMILES: O1CC1C20C2

Similarity: 0.738

Expenmental value : MOM-Carcinogen
Predicted value : Carcinogen

Compound #6

CAS: 60142-96-3

Dataset id:48 (Traini

SMILES: O=C[O)CCL L‘:NJ(CCCCCJ}
Similarity: 0.737

Experimental value - Carcinogen
Predicted value : Carcinogen
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VEGA Carcinogenicity model (CAESAR) 2.1.10 page 3

3.2 Applicability Domain:
Measured Applicability Domain Scores Qp

Global AD Index
AD index =0
Explanation: The predicted compound is outside the Applicability Domain of the model.

%

Similar molecules with known expernmental value

Similarity index = 0.802

Explanation: Strongly similar compounds with known experimental value in the training set have been .
Accuracy of prediction for similar molecules

Accuracy index =0

Explanation: Accuracy of prediction for similar molecules found in the training set is not adequate. .

%

Concordance for similar molecules

Concordance index = 0.497

Explanation: similar molecules found in the training set have experimental values that disagree with the
predicted value..

%

Model's descriptors range check

-.» | Descriptors range check = True
Explanation; descriptors for this compound have values inside the descriptor range of the compounds of the
training set..

Atom Centered Fragments similarity check

v ACFindex=1
Explanation: all atom centered fragment of the compound hawve been found in the compounds of the training
set.

) Model class assignment refiability
%" | Pos/Non-Pos difference = 0.486
Explanation: moded class assignment is well defined..

Meural map neurons concordance

<l
3‘ Meurons concordance = 0.5
Explanation: predicted substance falls into a neuron that is populated by no compounds of the training set..
Symbols explanation:
wi

b The feature has a good assesament, model is reliable regarding this aspect.
The feature has a non optimal assessment, this aspect should be reviewed by an expert.

!
&l
3“ The feature has a bad assessment, model is not reliable regarding this aspect.
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VEGA Carcinogenicity model (ISS) 1.0.3 page 4

Prediction for compound Molecule 0 -

» A
Prediction: & Reliability: 0 30 4

Prediction is NON-Carcinogen, but the result may be not reliable. A check
of the information given in the following section should be done, paying

r,.»' . ,_3": T particular attention to the following issues:
Y f."r_"-.. - Only moderately similar compounds with known expenmental value in the
_ e training set have been found
R - Accuracy of prediction for similar molecules found in the fraining set is not
optimal

- similar molecules found in the training set have experimental values that
disagree with the predicted value

Compound: Molecule 0
Compound SMILES: O(C)C1COC2C(0OC)COC12
Experimental value: -
Predicted Carcinogen activity: NOM-Carcinogen
Structural Alerts: -
Reliability- The predicted compound is outside the Applicability Domain of the model
Remarks:
none
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VEGA

Carcinogenicity model (155) 1.0.3 page S

3.1 Applicability Domain: Q?

Similar Compaounds, with Predicted and Experimental Values

Compound #1

CAS: 106-87-6

Dataset id:608 (Training Set)
SMILES: O1CC1C2CCC30C3(C2)
Similarity: 0.798

Experimental value : Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): SAT Epoxides and azindines

Compound #2

CAS: B1-21-0

Dataset id:ﬂﬁ-ﬁgrajnin%SEé}

SMILES: O3C4CCRC2OC(CLOC12)Cs{C3d)
Similarity: 0.773

Experimental value : NOM-Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): SAT Epoxides and azindines
Compound #3

CAS: 56894-92-9

Dataset id:804 (Training Set)

SMILES: O(CCCCCCOCCnCCl
Similarity: 0.765

Experimental value : NOMN-Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): SAB Aliphatic halogens
Compound #4

CAS: 5634-39-9

Dataset id:619 (Training Set)
SMILES: OCCL1OC(OCT)C(C)I
Similarity: 0.763

Expermental value - Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): SASB Aliphatic halogens
Compound #5

CAS: 1394059

Dataset id:337 (Training Set)
SMILES: O=5(=0)0)NC1CCCCC1
Similarity: 0.739

Experimental value : Carcinogen
Predicted value - MON-Carcinogen
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VEGA

Carcinogenicity model (155) 1.0.3 page 6

3.1 Applicability Domain: Q?

Similar Compaounds, with Predicted and Experimental Values

Compound #6

- CAS: 60142-96-3
:| Dataset id: 789 lajnin%&at
SMILES: O=C{O)CCLCNCCCOCL)
LN Similarity: 0.737
= M Experimental value : Carcinogen
Predicted value - MON-Carcinogen

VEGA Carcinogenicity model (ISS) 1.0.3 page 7
3.2 Applicability Domain:
Measured Applicability Domain Scores Q&
. Global AD Index
% | ADindex=0626
Explanation: The predicted compound is outside the Applicability Domain of the model.

Similar molecules with known experimental value

Similarity index = 0.785

Explanation: Only moderately similar compounds with known experimental value in the training set have been
found..

Accuracy of prediction for similar molecules
Accuracy index =0.51
Explanation: Accuracy of prediction for similar molecules found in the training set is not optimal...

Concordance for similar molecules

Concordance index = 0.49

Explanation; similar molecules found in the training set have experimental values that disagree with the
predicted value..

Atom Centered Fragments similarity check

ACFindex=1

Explanation: all atom centered fragment of the compound have been found in the compounds of the training
set.

Symbols explanation:

W The feature has a good assessment, model is reliable regarding this aspe<t.

! The feature has a non optimal assessment, this aspect should be reviewed by an expert.

T
% The feature has a bad assessment, model is not reliable regarding this aspect.
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VEGA

Carcinogenicity model (IRFMN-ISSCAN-CGX) 1.0.2

page 8

Prediction for compound Molecule 0 -

—

1}
|
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Compound: Molecule 0
Compound SMILES: O(C)C1COC2C(0OC)COC12
Experimental value: -
Predicted Carcinogenic activity. Possible MOM-Carcinogen
Mo. alerts for carcinogenicity: 0

Structural Alers: -

Prediction: Reliability: ﬁ

Prediction is Possible NMOM-Carcinogen, but the result shows some critical
aspects, which require to be checked:

- Only moderately similar compounds with known expenmental value in the
training set have been found

- Accuracy of prediction for similar molecules found in the fraining set is not
optimal

- some similar molecules found in the training set have experimental values
that disagree with the predicted value

Reliability- The predicted compound could be out of the Applicability Domain of the model

Remarks:
none
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VEGA

Carcinogenicity model (IRFMM-ISSCAN-CGX) 1.0.2 page 9

3.1 Applicability Domain: Q?

Similar Compaounds, with Predicted and Experimental Values

Compound #1

CAS: 106-87-6

Dataset id:685 (Training Set)
SMILES: O1CC1C2CCC30C3(C2)
Similarity: 0.798

Experimental value - Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): Carcinogenity alert no. 23; Carcinogenity alert no. 29
Compound #2

CAS: 81-21-0

Dataset id:?EﬁElajnin%SE(t:}

SMILES: 03C4CCRC2OC(CLOC12)Cs{C3)
Similarity: 0.773

Experimental value : NOMN-Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): Carcinogenity alent no. 23; Carcinogenity alert no. 29
Compound #3

CAS: 56894-92-9

Dataset id: 736 (Training Set)

SMILES: O(CCCCCCOCCnCCl

Similarity: 0.765

Experimental value : NOM-Carcinogen
Predicted value : Possible NOMN-Carcinogen

Compound #3

CAS: 5634-39-9

Dataset id:511 (Training Set)

SMILES: OCC1OC{OCL)CC)

Similarity: 0.763

Experimental value - Carcinogen

Predicted value : Possible: NOM-Carcinogen

Compound #5

CAS: 7316-37-2

Dataset id: 767 (Training Set)

SMILES: O=P{[O-){[O-CCLOCL{CC)CC)
Similarity: 0.756

Experimental value : Carcinogen

Predicted value : Carcinogen

Alerts (not found also in the target): Carcinogenity alert no. 23
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VEGA Carcinogenicity model (IRFMNASSCAN-CGX) 1.0.2 page 10

3.1 Applicability Domain: Qf

Similar Compaounds, with Predicted and Experimental Values

Compound #6
v CAS: 139-05-9
AL Dataset id:273 (Training Set)
ey j SMILES: O=5(=0)(0)NC1CCCCCL
= Similarity: 0.739

Expenmental value : Carcinogen
Predicted value - Possible NOM-Carcinogen

VEGA Carcinogenicity model (IRFMN-ASSCAN-CGX) 1.0.2 page 11
3.2 Applicability Domain:
Measured Applicability Domain Scores Qy

Global AD Index
I AD index = 0.718
Explanation: The predicted compound could be out of the Applicability Domain of the model.

Similar molecules with known experimental value

Similarity index = 0.778

Explanation: Only moderately similar compounds with known experimental value in the training set have been
found..

Accuracy of prediction for similar molecules

| Accuracy index = 0.67
Explanation: Accuracy of prediction for similar molecules found in the training set is not optimal...
Concordance for similar molecules

Concordance index = 0.656

Explanation: some similar molecules found in the training set have experimental values that disagree with the
predicted value..

Atom Centered Fragments similarity check

o ACFindex=1
Explanation: all atom centered fragment of the compound have been found in the compounds of the training
set.

Symbols explanation:

o The feature has a good assessment, model is reliable regarding this aspect.
The feature has a non optimal assessment, this aspect should be reviewed by an expert.

!
o
& The feature has a bad assessment, model is not reliable regarding this aspect.
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VEGA Carcinogenicity mode! (IRFMN-Antares) 1.0.2

page 12

Prediction for compound Molecule 0 -

—

1}
|

r ]_.-,?
r/ llf—\'

S

)

[\
i

Compound: Molecule 0
Compound SMILES: O(C)C1COC2C(0OC)COC12
Experimental value: -
Predicted Carcinogenic activity. Possible MOM-Carcinogen
Mo. alerts for carcinogenicity: 0

Structural Alers: -

A
Prediction: Reliability: 0 30 4

Prediction is Possible MOMN-Carcinogen, but the result may be not reliable.
A check of the information given in the following section should be done,
paying particular attention to the following issues:

- Only moderately similar compounds with known expenmental value in the
training set have been found

- Accuracy of prediction for similar molecules found in the fraining set is not
adeguate

- some similar molecules found in the training set have experimental values
that disagree with the predicted value

Reliability- The predicted compound is outside the Applicability Domain of the model

Remarks:
none
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VEGA Carcinogenicity model (IRFMN-Antares) 1.0.2

3.1 Applicability Domain:
Similar Compaounds, with Predicted and Experimental Values

Compound #1
5 CAS: 826-00-2
hdhdhid Dataset id:254 (Test Set
S0 ©  SMILES: O=C{OCI0CIOC(CICLICIC
Similarity: 0.806

Expenmental value : Carcinogen
Predicted value - Possible NOM-Carcinogen

Compound #2
o CAS: 106-87-6
£ Dataset id:313 (Training Set)
s . SMILES: O1CC1C2CCC30C3(C2)
[ Similarity: 0.798

Experimental value : NOMN-Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): Carcinogenity alert no. 105
Compound £3

CAS: 81-21-0
*:[_,-E Dataset id: 234 (Training Set)
5

: "}
.'. ".

SMILES: O3C4CC5C2CC(CLOC12pCo{C34)
Similarity: 0.773

Experimental value : NOM-Carcinogen
Predicted value : Carcinogen

-

Alerts (not found also in the target): Carcinogenity alert no. 105
Compound #3

CAS: 112-27-6
. Dataset id: 773 (Training Set)
e g e ey SMILES: OCCOCCOCCO
Similarity: 0.751
Experimental value - NOMN-Carcinogen
Predicted value : Possible: NOM-Carcinogen

Compound #5
CAS: 295-18-0
a Dataset id: 236 (Test Set)
L';_.;'] SMILES: O1CC1C20C2
“ Similarity: 0.738

Experimental value : NOM-Carcinogen
Predicted value : Carcinogen

Alerts (not found also in the target): Carcinogenity alert no. 105
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VEGA Carcinogenicity model (IRFMN-Antares) 1.0.2 page 14

3.1 Applicability Domain: Qf

Similar Compaounds, with Predicted and Experimental Values

Compound #6

- CAS: 60142-96-3
:| Dataset id:-48 (Training Set)
/ SMILES: O=C[O)CCLCN)CCCCC)
oo Similarity: 0.737
= M Expenmental value : Carcinogen
Predicted value - Possible NOM-Carcinogen

VEGA Carcinogenicity mode! (IRFMN-Antares) 1.0.2 page 15
3.2 Applicability Domain: Q?
Measured Applicability Domain Scores

L Global AD Index

& | ADindex=0
Explanation: The predicted compound is outside the Applicability Domain of the madel.
Similar molecules with known experimental value

\ Similarity index = 0.791

Explanation: Only moderately similar compounds with known experimental value in the training set have been
found..

o Apcuracy of prediction for similar molecules

ﬁ Apcuracy index =0

Explanation: Accuracy of prediction for similar molecules found in the training set is not adequate..

Concordance for similar molecules

Concordance index = 0659

Explanation: some similar molecules found in the training set have experimental values that disagree with the
predicted value..

Awom Centered Fragments similarity check

o ACFindex=1
Explanation: all atom centered fragment of the compound have been found in the compounds of the training
set.

Symbols explanation:

W The feature has a good assesasment, model is reliable regarding this aspect.
The feature has a non optimal assessment, this aspect should be reviewed by an expert.

!
ol
& The feature has a bad assessment, model is not reliable regarding this aspect.
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VEGA Carcinogenicity oral classification model (IRFMN) 1.0.1 page 16

5

Prediction for compound Molecule 0 -

Prediction: ‘J Reliability:
Prediction is NON-Carcinogen, the result appears reliable. Anyhow,

you should check it through the evaluation of the information given in
the following sections.

. [ S
r/ ]"' Yo ..'-b
\ ! I'".

/

i

—

Compound: Molecule 0
Compound SMILES: O(C)C1COC2C(0OC)COC12
Experimental value: -
Predicted Oral Carcinogenic class: NON-Carcinogen
Reliability- The predicted compound is into the Applicability Domain of the model
Remarks:
none
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VEGA

Carcinogenicity oral classification model (IRFMN) 1.0.1

3.1 Applicability Domain:

Similar Compounds, with Predicted and Experimental Values

e

[
P :'-.._____.-

.r‘r"\. f"‘“T‘ T
.JT._II

-
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Compournd #1

CAS: 145-73-3

Dataset id: 494 lamn%c[%

SMILES: O=C({O)C2C10C(CCL)C2{C{=0MD)
Similarity: 0.518

Experimental value : NOMN-Carcinogen
Predicted value : MON-Carcinogen

Compound #2

CAS: 112-34-5

Dataset id: 453 &est Se[_t:)

SMILES: OCCOCCOCCCC

Similarity: 0.792

Experimental value : NOM-Carcinogen
Predicted value : MON-Carcinogen

Compound #3

CAS: 124-04-9

Dataset id:541 (Training Set)
SMILES: O=C[{ONCCCCC(=0)0
Similarity: 0.751

Experimental value : NOM-Carcinogen
Predicted value : MON-Carcinogen

Compound =4

CAS: 112-27-6

Dataset id: 727 (Test Set)

SMILES: QCCOCCOCCO

Similarity: 0.751

Experimental value : MOM-Carcinogen
Predicted value - MON-Carcinogen

Compound #5

CAS: 111-90-0

Dataset id:454 (Training Set)

SMILES: QCCOCCOCC

Similarity: 0.727

Experimental value : NOMN-Carcinogen
Predicted value : MON-Carcinogen

Compound #6

CAS: 102-76-1

Dataset id: 706 ?

SMILES: O=C{ C({]C =0)CHCOC{=0)C)C
Similarity; 0.718

Experimental value : NOM-Carcinogen
Predicted value : MOM-Carcinogen
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VEGA Carcinogenicity oral classification model (IRFMN) 1.0.1 page 18
3.2 Applicability Domain: o
Measured Applicability Domain Scores Qﬁ

| Global AD Index
" | ADindex = 0.897
Explanation: The predicted compound is into the Applicability Domain of the model.

Similar molecules with known experimental value

¥ | Similarity index = 0.804
Explanation: Strongly similar compounds with known experimental value in the training set have been .
~Accuracy of prediction for similar molecules
-

Accuracy index =1
Explanation: Accuracy of prediction for similar molecules found in the training st is good..

Concordance for similar molecules

2 & | Concordance index =1
Explanation: Similar molecules found in the training set have expenmental values that agree with the
predicted value..

Model's descriptors range check

wid Descriptors range check = True
Explanation; descriptors for this compound have values inside the descriptor range of the compounds of the
training set..
Atom Centered Fragments similarity check

w7 | ACFindex=1
Explanation: all atom centered fragment of the compound have been found in the compounds of the training
set.

Symbols explanation:

%" The feature has a good assessment, model is reliable regarding this aspect.
The feature has a non optimal assessment, this aspect should be reviewed by an expert.

!
il
-57‘ The feature has a bad assessment, model is not reliable regarding this aspect.
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VEGA Carcinogenicity inhalation classification model (IRFMM) 1.0.1 page 19

5

Prediction for compound Molecule 0 -

Prediction: ‘J Reliability:
Prediction is HON-Carcinogen, the result appears reliable. Anyhow,

you should check it through the evaluation of the information given in
the following sections.

r ]_.-,?
r/ llf—\'

D=
=
L1 { II,
ey
S .

Compound: Molecule 0
Compound SMILES: O(C)C1COC2C(0OC)COC12
Experimental value: -
Predicted Inhalation Carcinogenic class: NOMN-Carcinogen
Reliability- The predicted compound is into the Applicability Domain of the model
Remarks:
none
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VEGA Carcinogenicity inhalation classification model (IRFMM) 1.0.1 page 20

3.1 Applicability Domain: Q?

Similar Compounds, with Predicted and Experimental Values

Compournd #1
j' CAS: 145-73-3
e ey Dataset id:466 lajnin%'i'éeg
E;:[ ) SMILES: O=C{0)C2C10CICCLC2(C=0)0)
S Similarity: 0.818

Experimental value : NOMN-Carcinogen
Predicted value : MON-Carcinogen

Compound #2

CAS: 112-34-5

Dataset id:42[l-&est SEéJ
e A e GMILES: OCC COCCCC
Similarity: 0.792
Experimental value : NOM-Carcinogen
Predicted value : MON-Carcinogen

Compound #3

i CAS: 124-04-9
. 1 Dataset id:517 (Training Set)
'*tI/'*-.f““\v-' o SMILES: O=C{O)CCCCC(=0)0
Similarity: 0.751
Experimental value : NOM-Carcinogen
Predicted value : MON-Carcinogen

Compound =4

CAS: 112-27-6
Dataset id: 727 (Training Set)
e g e sy SMILES: OCCOCCOCCO
Similarity: 0.751
Experimental value : MOM-Carcinogen
Predicted value - MON-Carcinogen

Compound #5

CAS: 111-90-0
o Dataset id:421 (Training Set)
A e e gy SMILES: OQCCOCCOCT
Similarity: 0.727
Experimental value : NOMN-Carcinogen
Predicted value : MON-Carcinogen

Compound #6

i | cAs: 102761
- I\. ,a“HTr e, Dataset id: 701 lajning Eet)}
] N SMILES: O=C({OCC{OC{=0)C)COC{=0)C)C
- Similarity; 0.718
T Experimental value : NOM-Carcinogen
Predicted value : MOM-Carcinogen
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Page 42 of 57



Template Copyright © (2014-2025) by Clean Production Action. All rights reserved.
Content Copyright © (2025) by ToxServices. All rights reserved.

VEGA Carcinogenicity inhalation classification model (IRFMM) 1.0.1 page 21
3.2 Applicability Domain: "
Measured Applicability Damain Scores Qy

| Global AD Index
¥ | ADindex = 0.897
Explanation: The predicted compound is imto the Applicability Domain of the model.

Similar molecules with known expernmental value

¥ Similarity index = 0.804
Explanation: Strongly similar compounds with known experimental value in the training set have been .
_ Accuracy of prediction for similar molecules
-

Accuracy index =1
Explanation: Accuracy of prediction for similar molecules found in the training set is good..

Concordance for similar molecules

ai Concordance index = 1
Explanation: Similar molecules found in the training set have experimental values that agree with the
predicted value..

Model's descriptors range check

ai Descriptors range check = True
Explanation: descriptors for this compound have values inside the descriptor range of the compounds of the
training set..
Atom Centered Fragments similarity check

~F  ACFindex=1
Explanation: all atom centered fragment of the compound have been found in the compounds of the training
set.

Symbols explanation:

%" The feature has a good assessment, model is refiable regarding this aspect.
The feature has a non optimal assessment, this aspect should be reviewed by an expert.

!
il
-E" The feature has a bad assessment, model is not reliable regarding this aspect.
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APPENDIX G: Danish OSAR Carcinogenicity Results for DMI (CAS #5306-85-4)

Carcinogenicity
E Ultra Leadscope
FDA RCA Cancer Male Rat MEG_IM INC_OUT
FDA RCA Cancer Female Rat POS_0OUT INC_QUT
FDA RCA Cancer Rat MEG_IM INC_OUT
FDA RCA Cancer Male Mouse POS_IM INC_OUT
FDA RCA Cancer Female Mouse POS_0OUT INC_OQUT
FDA RCA Cancer Mouse POS_0OUT INC_QUT
FDA RCA Cancer Rodent POS_0OUT INC_OUT

Commercial models from CASE Ultra and Leadscope

FDA RCA: Data from US Food and Drug Adminisfration as part of Research Cooperafion Agreement

Carcinogenicity (genotox and nongenotox) alerts by 1SS, alerts in:

- parent only Mo alert found

Oncologic Primary Classification, alerts in:

- parent only Mot classified

QECD QSAR Toolbox v.4.2 profilers
Profifer predictions are supporting information fo be used together with the relevant QSAR predictions

Exp Battery CASE Ulira Leadscope

SCiCQSAR

Liver Specific Cancer in Rat or Mouse INC_OUT MEG_IN MEG_OUT

POS_IN

OTU-developed models
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APPENDIX H: U.S. EPA EDSP Tox21 Results for Isosorbide (CAS #652-67-5)

. Isosorbide
@ 652-67-5| DTXSID5046196

Searched by CASRN

Bioactivity - TOXCAST Summary @

F S c Filzar ot nen-reprasentatve sample (Reor) resuks. @) Filtar out background
EXPORT ~ ' T
Bioactivity Summary Grid @ ] O e
[ Mame 41 Assay Liss ¥V T Details SeqAPASS g:r:io‘ 1t A0P L1 Event LT Repr. Plot All Plots Hit call LT f.;r'é:'l:mus 1t Top 4t AC50 1 logACs0 LT Cutoff LT A
v @ EDse AREDsEl ¥ v v v v v v
a tio  EDSPAR B AR z z [~ ::] 0 245 2000 130 2000
[0 TONZILARIUC_MDAKBZ Am EDSP AR B AR =3 =] 0 126e-8 2500 140 2988
] TOXZ1ARLUC_MDAKEZ Ag:  EDSPAR B L7 2 2 = -] Inactive - 028 5.28e-2 120 2000
g
Cl BLA Antsgonist;  EDSPAR B AR = =] Inactive 0 038 2000 130 2608
[0  TOX21ARLUC_MDAKB2 At  EDSF AR B AR Iaz 2] i) 6.67e-10 2500 140 3213
)] B ESR 12 = 0 143 2000 130 20,00
O B ESR = @ i) 3329 2300 140 2430
)] B 3 =] 2] 5.57e-12 2000 130 20,00
O B NP_DOOTI6 2 £SR 12 2] Inactive 0 340 2500 140 2000
)] B 26 77 =] -] nactive = 3.488-10 2000 130 3328
[ TOX21_Aromatase _Inhibition SP steroidogenssis B CYPI9AT 2 36 =3 =] 0 233270 25.00 140 2684
(] TOXZ1TR_LUC GH3_Agonist  EDSP thyroid B TSN TLL b2 ®| 038 £.00e-5 -422 2000
E]
OJ EDSP thyraid -] TSHR P 277 ] 2] b 43 2500 40 2785 v
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] TOX21TRLUC GH3 Antagor  EDSP thyroid B R bz =] Inactive 0 §.58e-11 2500 140 2244
[]  TOXZI_TSHR_HTRF Antagani  EDSP thyroid B TSHR el 277 L2 =:] 136 25.00 140 2000
[]  TOX21TRHR_HEK293 antage  EDSP thyroid B TRHR 48 389 =] B Inactive 0 086 15.00 118 20,00
[  TOXz1TRHR_HEKZ93 agonis  EDSP thyroid B TRHR 43 389 5] =] Inactive - 158e-10 15.00 118 2000
[]  TOX21TSHR_wi Agonist HTF  EDSP thyroid B P16473.2 TSHR =] B Inactive 0 205e-10 25.00 140 20,00
O B b2 =:] Inactive 0 1.04e-8 2500 140 40.08
O B 263 1771 b2 =] Inactive - 13511 2500 140 2000
O B 263 1771 b2 =:] Inactive 0 471e-10 2000 130 2306
O B 263 1771 = =:] Inactive - 075 114e-2 184 2000
O B 263 71 =] =:] Inactive 0 6.4%e-11 2500 140 2457
I -
O B 25263 36| 1771 %] =] nactive a 113e-2 2500 140 2762
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APPENDIX I: OECD Toolbox Respiratory Sensitization Results for DMI (CAS #5306-85-4)

QSAR Toolbox 4.7 [Document 1]

QSAR TOOLBOX

P Profiling P Category definition

Profiling Custom profile

°F] g &

Apply View New Delete

? |1 [target]

Filter endpoint tree...

° Documents

¥ Document 1
13

# [C: 1:Md: O;P: 0] CAS: 5306854
Structure 0\%_"5

‘o
Hat!

Structure info

Parameters

Physical Chemical Properties

° Profiling methods Environmental Fate and Transport
1 Selected
Invert

Options 4 Ecotoxicological Information
f Select All Unselect All Human Health Hazards

I Protein binding alerts for skin sensitizat Intermediate effects - mechanistic information
W Protein Binding Potency h-CLAT

Respiratory sensitisation L . .
M Retinoic Acid Receptor Binding Endpoint Specific

[l rtER Expert System - USEPA Respiratory sensitisation ING alert found
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APPENDIX J: ECOSAR Modeling Results for DMI (CAS #5306-85-4)

r
‘ Ecosar Application 2.2

— o X
ECOSAR Special Cases
é
Organic
Module
Organic
A Organic Module v o
Chemical Input
Please enter CAS Number or SMILES Draw Submit
User Entry Fields:
cas SMILES Water Solubility (mgL) ~Melting Point (°C) Batch
50-00-0, 000050-00-0, 50000 | © 2000000
Cco[c@eH]1co[C@H]2[C@@H] 10C[C@@H]20C x
Chemical Name Organic Module Result  Experimental Data  Physical Properties Kaw Estimate Report
B Neutral Organics ()
CAS ]” " Organism Duration End Point Concentration (mg/... Max Log Kow Flags
o Fish 96h Lcso 3.89E+4 5.0
Daphnid 48h LC50 3.79E+4 5.0
o Green Algae 96h EC50 8.60E+3 6.4
Hy' 9 Fish lchv 6.15643 8.0
Log Kow Ch Daphnid IChv 1.66E+3 8.0
Green Algae IChv 1.19E+3 8.0
L1t £ Fish (SW) a6h Lcso 1.10E+5 5.0
Water Solubility (me/L) Mysid 36h Lcs0 6.71E45 5.0
Fish (SW) ichv 1.78E+3 8.0
2000000.0 Bf Mysid (SW) chv L46E+5 8.0
Earthworm 1ad LC50 636 6.0
Melting Point (*C)
S )
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APPENDIX K: EPI Suite™ Modeling Results for DMI (CAS #5306-85-4)

(Estimated values included in the GreenScreen® are highlighted and bolded)

EPI Suite Results For CAS 5306-85-4

H.C

CH,

SMILES : C120CC(0OC)clcoczocC
CHEM

MOL FOR: C8 H14 04

MOL WT : 174.20

—————————————————————————————— EPI SUMMARY (v4.11) —————-——-——-—m—moo

Physical Property Inputs:

Log Kow (octanol-water):  ------
Boiling Point (deg C) : 240.00
Melting Point (deg C) : -84.00
Vapor Pressure (mm Hg) :  ————--
Water Solubility (mg/L):  —-——---
Henry LC (atm-m3/mole) :  ——--—--

Log Octanol-Water Partition Coef (SRC):
Log Kow (KOWWIN v1.69 estimate) = -1.11

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

Boiling Pt (deg C): 216.60 (Adapted Stein & Brown method)
Melting Pt (deg C): 18.77 (Mean or Weighted MP)

VP (mm Hg,25 deg C): 0.0732 (Mean VP of Antoine & Grain methods)
VP (Pa, 25 deg C) : 9.76 (Mean VP of Antoine & Grain methods)

Water Solubility Estimate from Log Kow (WSKOW v1.42):
Water Solubility at 25 deg C (mg/L): 1e+006

log Kow used: -1.11 (estimated)

melt pt used: -84.00 deg C

Water Sol Estimate from Fragments:
Wat Sol (v1.01 est) = 1e+006 mg/L

ECOSAR Class Program (ECOSAR wv1.11):
Class (es) found:
Neutral Organics

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

Bond Method : 3.97E-010 atm-m3/mole (4.02E-005 Pa-m3/mole)
Group Method: 1.09E-011 atm-m3/mole (1.11E-006 Pa-m3/mole)
For Henry LC Comparison Purposes:

User-Entered Henry LC: not entered
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Henrys LC [via VP/WSol estimate using User-Entered or Estimated values]:
HLC: 1.678E-008 atm-m3/mole (1.700E-003 Pa-m3/mole)

VP: 0.0732 mm Hg (source: MPBPVP)

WS: 1E+006 mg/L (source: WSKOWWIN)

Log Octanol-Air Partition Coefficient (25 deg C) [KOAWIN v1.10]:

Log Kow used: -1.11 (KowWin est)

Log Kaw used: =-7.790 (HenryWin est)
Log Koa (KOAWIN v1.10 estimate): 6.680
Log Koa (experimental database): None

Probability of Rapid Biodegradation (BIOWIN v4.10):

Biowinl (Linear Model) ;0 -0.7248

Biowin2 (Non-Linear Model) : 0.0000

Expert Survey Biodegradation Results:

Biowin3 (Ultimate Survey Model) : 2.7795 (weeks )
Biowin4 (Primary Survey Model) : 3.5575 (days-weeks )
MITI Biodegradation Probability:

Biowin5 (MITI Linear Model) : 0.3771

Biowin6 (MITI Non-Linear Model) : 0.2091

Anaerobic Biodegradation Probability:

Biowin7 (Anaerobic Linear Model): -0.4343

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): 9.37 Pa (0.0703 mm Hg)
Log Koa (Koawin est ): 6.680

Kp (particle/gas partition coef. (m3/ug)):

Mackay model : 3.2E-007

Octanol/air (Koa) model: 1.17E-006

Fraction sorbed to airborne particulates (phi):
Junge-Pankow model : 1.16E-005

Mackay model : 2.56E-005
Octanol/air (Koa) model: 9.4E-005

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

OVERALL OH Rate Constant = 39.2180 E-12 cm3/molecule-sec
Half-Life = 0.273 Days (12-hr day; 1.5E6 OH/cm3)
Half-Life = 3.273 Hrs

Ozone Reaction:

No Ozone Reaction Estimation

Fraction sorbed to airborne particulates (phi):

1.86E-005 (Junge-Pankow, Mackay avgqg)

9.4E-005 (Koa method)

Note: the sorbed fraction may be resistant to atmospheric oxidation

Soil Adsorption Coefficient (KOCWIN v2.00):

Koc : 10 L/kg (MCI method)

Log Koc: 1.000 (MCI method)
Koc : 0.8886 L/kg (Kow method)
Log Koc: -0.051 (Kow method)

Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HYDROWIN v2.00]:
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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) = -0.9917 days (HL = 0.1019 days)
Log BCF Arnot-Gobas method (upper trophic) = -0.046 (BCF = 0.8996)
Log BAF Arnot-Gobas method (upper trophic) = -0.046 (BAF = 0.8996)

log Kow used: -1.11 (estimated)

Volatilization from Water:

Henry LC: 3.97E-010 atm-m3/mole (estimated by Bond SAR Method)
Half-Life from Model River: 1.946E+006 hours (8.11E+004 days)
Half-Life from Model Lake : 2.123E+007 hours (8.848E+005 days)

Removal In Wastewater Treatment:

Total removal: 1.85 percent
Total biodegradation: 0.09 percent
Total sludge adsorption: 1.75 percent
Total to Air: 0.00 percent

(using 10000 hr Bio P,A,S)

Level III Fugacity Model: (MCI Method)

Mass Amount Half-lLife Emissions
(percent) (hr) (kg/hr)

Air 0.00836 6.54 1000
Water 30.6 360 1000
Soil 69.3 720 1000
Sediment 0.069 3.24e+003 0

Persistence Time: 636 hr

Level III Fugacity Model: (MCI Method with Water percents)

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

Air 0.00836 6.54 1000
Water 30.6 360 1000
water (30.6)

biota (1.19e-007)

suspended sediment (0.00046)

Soil 69.3 720 1000
Sediment 0.069 3.24e+003 0

Persistence Time: 636 hr

Level III Fugacity Model: (EQC Default)

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

Air 0.00925 6.54 1000
Water 39.1 360 1000
water (39.1)

biota (1.52e-007)

suspended sediment (1.86e-006)

Soil 60.9 720 1000
Sediment 0.0715 3.24e+003 0

Persistence Time: 575 hr
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APPENDIX L: Known Structural Alerts for Reactivity

Explosivity — Abbreviated List

\ Explosivity — reactive groups

= Not classified if no chemical groups associated with

explosivity, e.g.

Structural feature

Chemical classes

C—C unsaturation (not
aromatic rings)

Acetylenes, acetylides, 1,2-dienes

C—metal, N-metal

Grignard reagents, organolithium compounds

Contiguous oxygen

Peroxides, ozonides

N-O bonds Hydroxylamines, nitrates, nitro compounds,
nitroso compounds, N-oxides, 1,2-oxazoles

N-halogen Chloramines, fluoramines

O-halogen Chlorates, perchlorates, iodosyl compounds

Contiguous nitrogen
atoms

Azides, azo compounds, diazo compounds,
hydrazines

Strained ring structure

Cyclopropanes, aziridines, oxiranes, cubanes

©CHCS Module 17 CLP - Substances i
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Explosivity — Full List

Table R.7.1-28 Chemical groups associated with explosive properties

Chemical group Chemical Class

L= Acetylenic Conypounds
=C=CaMetal Metal Acetylides

-C=C-Halogen Haloacetylene Derivatives

A Diazo Compounds

..-"'EN'E

-N=0 =N, Nitrose and Nitro Compounds,
R=(0-N=0 Acyl or Alkyl Mitrites and Nitrates
R-0-NO,

_‘:c‘_:ci 1.2-Epoxides

T“:E_;N_ O—Metal Metal Fulminates or aci-Mitro Salts
:N‘M&TB] N-Metal Derivatives (especially heavy metals)

M=Mitroso and N-Nitro Compounds

Hﬁ—'ﬂ—ﬂﬂz M-Aznlivm Mitromidates
-l
ra Azo Co
—C—N=N-C- pounds
Ar=N=Na{lAr Arene Diaeoates
[AN=N 0 (ArN=N];5 Bis-Arenediazo Oxides and Sulfides
EN=N-MR'R" Triarines
N""N n=M High-nitrogen Compounds: e.g. Triazoles, Tetrazoles
I E" | M
;N HN\{
E 4
R R
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Chemical group Chemical Class
[1] ROOR', Peroxy Compounds:
. Ciﬂ [1] Allyl hydroperoxides (R*=H), Peroxides (R =organic):
21 \ﬂﬂﬂ' [2] Peroxo acids (R'=H), Peroxyesters (R =grganic)
[1] ROOMenal, Metal peroxides, Peroxoacids salts
L0
_C\ - +
2] 00" Metal
:N]_ _N | -'EE_I_d'l:S =8 PbNELCH;N]
O0—C-N; Arenediszonium oxides i.c. inner diazonium salts in which the
counter jon is an oxide
Ar-MN=N-5- Dinzonium sulfides and derivatives, Arenediazo Aryl Sulfides
Ar-M=M-5-Ar
X0, Halogen Oxide: ¢.g. percholrates, bromates, etc

NX; e.p. NC1s, RNCI,

M-Halogen Compounds

Adapted [:mm Bre_llmrir:k {Bretherick's Handbook of Reactive Chemical Hazards 6" Ed.. 1999, Butterworths. Landoni
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Self-Reactive Substances

: B ]
Screening procedures
\
= Not in CLP, but UN Manual of Tests and Criteria
Appendix 6
= No explosive groups (see 2.1) plus
Structural feature Chemical classes
Mutually reactive groups Aminonitriles, haloanilines, organic salts of
oxidising agents
S=0 Sulphonyl halides, sulphonyl cyanides,
sulphonyl hydrazides
P-O Phosphites
Strained rings Epoxides, aziridines
Unsaturation Olefins, cyanates
©CHCS Module 17 CLP - Substances =

GS-1326
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APPENDIX M: Change in Benchmark Score

Table 4 provides a summary of changes to the GreenScreen® Benchmark™ for DMI. This is a new
GreenScreen® assessment.

Table 4: Change in GreenScreen® Benchmark™ for DMI

GreenScreen® | GreenScreen®
Benchmark™ | Version
November 13, 2024 | BM-3 v.14 Original GreenScreen® assessment.
No change in endpoint scores or
benchmark score. Minor edits were
made in response to Washington
Department of Ecology’s comments

Date Comment

February 25, 2025 | BM-3 v.14
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Licensed GreenScreen® Profilers

DMI GreenScreen® Evaluation Prepared by:

John Lee, M.P.H.
Toxicologist
ToxServices LLC

DMI GreenScreen® Evaluation QC’d by:

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