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UVCB Regulatory Assessment
is challenging*®
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UVCB Regulatory Assessment
is challenging*®

UVCB Data & Cheminformatics

1. Limited
Structural Info

in public domain 2. UnFAIR

Info Management
of UVCBs in databases
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1. Limited Structural Info:
In silico Structure Elucidation

UVCB representative structures
needed for assessment

with
M. Fernandez, A. Okonski, K. Sullivan
(Environment and Climate Change Canada)
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Methods: In silico Structure Elucidation

— structures of analogous UVCBs
« Search databases & literature
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Methods: In silico Structure Elucidation

— structures of analogous UVCBs
« Search databases & literature

composition info:

Pub@hem "ECHA major & representative components

EUROPEAN CHEMICALS AGENCY

CompTox Chemicals Dashboard

pubchem.ncbi.nlm.nih.gov/

echa.europa.eu/ Cl Cl Cl
comptox.epa.gov/dashboard/ \K\)W
« UVCB name — (sub)structure o o C

* Draw & combine substructures using CDKDepict®

* Or: ChemDraw, Structure Generation (LMC, Bulgaria)
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Results: In silico Structure Elucidation 1

1-Propanaminium, N-(3-aminopropyl)-2,3-dihydroxy-N,N-dimethyl-,
N4limnanthes alba seed oil-acyl derivs., chlorides (CASRN 345648-01-3)

Step 1: Search & draw Substructure 1

OH O
| ar

via analogous structures in databases (PubChem)
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Results: In silico Structure Elucidation 1

1-Propanaminium, N-(3-aminopropyl)-2,3-dihydroxy-N,N-dimethyl-,
N-limnanthes alba seed oil-acyl derivs., chlorides (CASRN 345648-01-3)

\

Step 2: Literature search for major component (Substructure 2)

~60% Eicosenoic acid 20:17-8
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Results: In silico Structure Elucidation 1

OH 0
Step 3: Combine Substructures \/>N+«H\N)K R
H 0

| o du
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1-Propanaminium, N-(3-aminopropyl)-2,3-dihydroxy-N,N-dimethyl-,
N-limnanthes alba seed oil-acyl derivs., chlorides (CASRN 345648-01-3)
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\/\N+
/

b
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Results: In silico Structure Elucidation 2

Glycine, N-(2-aminoethyl)-N-[2-(carboxymethoxy)ethyl]-,
N-wheat germ-oil acyl derivs., disodium salts (CASRN 646996-25-0)

Step 1: Seach & draw Substructure 1

O
Na
P
/\/N\/\ O Nat
H,N OW Na

O
via synonym match in databases (PubChem)

+
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Results: In silico Structure Elucidation 2

Glycine, N-(2-aminoethyl)-N-[2-(carboxymethoxy)ethyl]-,
N-wheat germ-oil acyl derivs., disodium salts (CASRN 646996-25-0)

Step 2: Literature search for major component (Substructure 2)

~55% Linoleic acid 18:2°10
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Results: In silico Structure Elucidation 2

-
Na*
(0]
/\/N\/\ O \a*
H,N o/\”/ Na

o) N OH

Step 3: Combine Substructures

Glycine,
N-(2-aminoethyl)-N-[2-(carboxymethoxy)ethyl]-,
N-wheat germ-oil acyl derivs., disodium salts
(CASRN 646996-25-0)
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Outlook: In silico Structure Elucidation

Representative chemical structures proposed for UVCBs

o O O
* Only UVCBs w/chemically interpretable names

Representative
structures needed for
assessment

« Analytical validation ideal
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Outlook: In silico Structure Elucidation

Representative chemical structures proposed for UVCBs

o O O
* Only UVCBs w/chemically interpretable names

Representative
structures needed for
assessment

« Analytical validation ideal

e Further automated methods
« within databases*
« open cheminformatics/ML tools:

S-I- U B -|-12 (IUPAC name to SMILES) S v R G E13(Open Structure Generator)
y

Mixture Description Parser'
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Challenging to find & use UVCB data

limited searchability - Name? CASRN? EC No.?4°
non-universal across databases

closed e.g., G SMILES™

not machine readable (e.g., images)
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2. UnFAIR Info Management:
FAIR-ify UVCB Data with MInChl
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UVCB Data
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30-35%

with
N. Sachdev, A. M. Clark, L. R. McEwen, Z. Wang
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Methods: FAIR-ify UVCB Data with MInChl

Component 3
30-35%

Glutamic Acid stereochemistry
¢ M iXtu re I n C h I 16 InChI=1\S/C5H9NO4/C6-3(5(9)‘I 0)1-2-4(7)8/h3H,1-2,6H2,(H,7,8)(H,9,1 9)/t3-/m0/s1

« Based on InChl main
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Glutamic Acid stereochemistry
e Mixture InChl'® InChi=1S/C5HINO4/c6-3(5(9)10)1-2-4(7)8/h3H,1-2,6H2,(H,7,8)(H,9,10)/t3-/m0/s
 Based on InChl main
— compound <U
« Data format for multiple components — quantity %
hierarchy
* Open, machine readable, searchable [g
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Glutamic Acid stereochemistry
e Mixture InChl'® InChi=1S/C5HINO4/c6-3(5(9)10)1-2-4(7)8/h3H,1-2,6H2,(H,7,8)(H,9,10)/t3-/m0/s
 Based on InChl main
— compound <U
« Data format for multiple components — quantity %
hierarchy
* Open, machine readable, searchable [g

SMILES

« Workflow'” to encode UVCBs as MInChl Naiﬁ?ﬁCh.}> MixFile }> MInChl
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ninasachdev.github.io/UVCB-MInChl/

qithub.com/cdd/mixtures

. Results: FAIR-ify UVCB Data with MInChl 1
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uvcs
Substance

9-Octadecenoic acid (92)-, compd. With 2-amino-2-methyl-1-propanol (1:1)
(CASRN 68140-41-0)

/
n{1&2}/g{1rt0&1rt0}
0] NH;
9Z-octadecenoic acid:2-amino-2- | ] 1/2 a|ternative|y, o: ’/\X/\ij
methyl-1-propanol . Z
as single b

component: O
— H N OH p 9Z-octadecenoic acid:2-amino-2-
2
methyl-1-propanol

ninasachdev.github.io/UVCB-MInChl/
aithub.com/cdd/mixtures
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MInChl - a FAIR, Open, machine-readable data format for UVCBs

compound ¢U

« 68 UVCBs — 68 |\/||I’1C|’1|S17 quantity %

hierarchy D{g

Findable Accessiblelnteroperable Reusable

UVCB Data

Q &= @

« Limited by UVCB data gaps

7Sachdev, N. (2020) https://ninasachdev.qithub.io/UVCB-MInChl/
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Further Work:
Systematising UVCB data*
— scheme
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~ CASRN 68132-70-7 }

coconut oil
UNIT QSLOO73W7L
ECNO 232-282-8

H{OVOC/»T@T}%H B

n

glycerol / isophthalic acid copolymer

| (R)-12-hydroxyoleic acid, compound
with 2,2"-iminodiethanol (1:1)

| xylenes 4

| . 1 | Single, well-defined structure;

10-20% | e.g., as SMILES, MOL file

Enumerated list of structures with composition;
e.g., % or ratio

Descriptive structure or placeholder;
e.g., polymer form, preparation information

20 - 30%
— Authoritative external identifier for cross-referencing;
e.g., CASRN, UNII
5 | Text description using standardized terminology and
. nomenclature where possible
| 40 - 60%
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2. UnFAIR Info Management:
FAIR-ify UVCB Data with MInChl

Component 1
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Component 3
30-35%
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N. Sachdev, A. M. Clark, L. R. McEwen, Z. Wang
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