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Introduction
In 2020 an assessment flow chart for biodegradation and
bioaccumulation has been introduced in the confirmation

process of small volume new chemicals under CSCL (QSAR
assessment flow chart)*.

The QSAR assessment flow chart prioritizes chemicals based on
the structural similarity to regulated chemicals and prediction
results of biodegradation and bioaccumulation by QSAR and
read-across.

In this presentation, an overview of the QSAR assessment flow
chart and the role of the QSAR Toolbox in the flow chart are
introduced.

*https://www.meti.go.jp/policy/chemical_management/kasinhou/files/information/shinki/buntikukakuninflow_english.pdf
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* The Japanese government conducts risk assessment in two phases, both before and after

placing the substance on the market.
* Based on the result of risk assessment, the government may take measures to control risks

associated with the chemical.

Placing on the market |

( . . | Class | Specified Chemicals
Premarketing Notification and
Evaluation 33 substances POPs
\ i (persistent, bioaccumulative, toxic)
New Chemicals Monitoring Chemicals
(Planned quantity of manufacturing 38 substances
and import (M/I) > 1 ton/year) (persistent and bioaccumulative)
et Class Il Specified Chemicals
! New Chemicals : 23 substances
« Small Volume (toxic and high risk)

(M/l = 1 ton/year)
* Low Volume (Not bioaccumulative)

Priority Assessment Chemicals

1 1

1 I

i

[ MI'S 10tenyear) : 227 substances Z

8 Intermediates I 8-

e Polymers of low Concern (PLC) i I

L ———————————— i - 3
| General Chemicals 2

[ Premarketing Confirmation ] (approx. 28=OOO)
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Pre-ma ' tification and Evaluation

# of Chemicals
Types of Procedure Volume Limit Required Test Data Notified

in 2019

Biodegradation

o Bioaccumulation
Normal No limit

224
Human health toxicity
Ecotoxicity
Biodegradation
Low Volume 10 tons/year DESs | 133

Bioaccumulation

Nothing

Small Volume 1 ton/year (Confirmation

by chemical structure)

Article 3, paragraph (1), item (v): Confirmation “as determined by already available knowledge,
etc., the relevant new chemical substance is not one that poses a risk to human health or cause damage
to the inhabitation and/or growth of flora and fauna in the living environment by causing
environmental pollution"

Confirmed - Placing on the market
o Not confirmed - Not placing on the market



[ —
New Confirmation Process

] Visual
Picture of Submit @ c ]
Previous chemical S — confirmation
structure —/
Evaluator
] Prioritized
After o Submit chemlcals '.
2020 mol file SN s
upport \y’
information
QSAR Assessment Evaluator

Flow Chart

In new confirmation process, notifiers of small volume new chemicals have
been required to submit electric data of chemical structure (mol file).

By using the submitted mol file, new confirmation process for small volume
new chemicals with the QSAR assessment flow chart has started in 2020.
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1. Identify the analogues of the regulated chemicals:
= Class | Specified Chemicals (33 PBT chemicals)
= Monitoring Chemicals (38 PB chemicals)

2. Application of QSAR and read-across to the analogues

Table. Class | Specified Chemicals

(https://www.nite.go.jp/chem/jcheck/top.action?request_locale=en)

Cabinet Order No. * Class I Specified Chemical Substance Name
1 Polychlorinated biphenyls
2 Polychlorinated naphthalenes {only those containing 2 or more chlorineg atoms in the molecule)
3 Hexachlorobenzene
4 1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-exo-1,4-endo-5,8-dimethanonaphthalens (Synonym: Aldrin)
5 1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-exo-1,4-endo-5,8-dimethanonaphthalene (Synonym: Dieldrin)
=] 1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,43,5,6,7,8, 8a-octahydro-endo-1,4-endo-5,8-dimethanonaphthalene (Synonym: Endrin)
i 1,1,1-Trichloro-2,2-bis{4-chlorophenyl)ethane (Synonym: DDT)
g 1,2,4,5,6,7,8,8-0ctachloro-2,3,3a,4,7,7a-hexahydro-4,7-methano-1H-indene, 1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-mr
= analogous compounds (Synonym: Chlordane or Heptachlor)
9 Bis(tributyltin) oxide
10 MN,N'-Ditolyl-p-phenylenediamine, N-Tolyl-N'-xylyl-p-phenylenediamine, or N,N'-Dixylyl-p-phenylenediamine
11 2,4, 6-tri-tert-butylphenol
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SAR Assessment Flow Chart for Small Volume New Chemicals under CSCL

Mol file
submitted

Screening Tool for Identifying the Structural Analogues of
» Class I Specified Chemical Substances/Monitoring Chemical Substances A

nglish.pdf

https://www.meti.go.j
p/policy/chemical_ma
nagement/kasinhou/fil
es/information/shinki/
buntikukakuninflow_e

A2

B1
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Readily

by QSAR

Al

NO structural
Analogues of Any
of the Class I
Specified Chemical
Substances/
Monitoring
Chemical
Substances

Biodegradation QSAR B

Biodegradable

Has the Structural Analogues of Any of the Class I
Specified Chemical Substances/Monitoring Chemical
Substances

B2

Not Readily Biodegradable by QSAR

}

Is Bioaccumulation QSAR Applicable?

Applicable C1 | C2 Not
l Applicable
Bioaccumulation QSAR D

I
High Bioconcentration

—— Custom profilers of the
QSAR toolbox to identify
structural analogues of
regulated chemicals

(eg. 10,000 chemicals/<1h)

C Screening by
>
QSAR models

— Read-across assessment

by QSAR D2
Searched for Structural Analogues
D1 and Estimated High Bioconcentration E

No High by Read-Across
Bioconcentration
by QSAR

E1 E2

i Has Structural
NO High Analogues of Any of

Bioconcentration
by Read-Across

Estimated High

Read-Across

|

Reviewed Whether a
Substance has Concerns
Regarding Persistent and
_ High Bioaccumulation

~
Reviewed by Members of the
Chemical Substances Council

the Class I Specified
Chemical Substances/
Monitoring Chemical
Substances and

—— Prioritized list with
support information

Bioconcentration by

F |—> Final decision
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A. Screening Tool for Identifying Analogues of Regulated Chemicals

Custom profiles for the QSAR Toolbox

. — Levell: Similar to CSCL regulated chemical*
(using substructure/conservative)

— Level2: Very similar to CSCL regulated chemical*
(using similarity)

—> Level3: Match to CSCL regulated chemical*

POPs: Match to POPs chemical other than CSCL
regulated chemical*

Not categorized
->A1l:No structural analogues of
any of the CSCL regulated chemicals

: QSAR
Chemical , Level 1 or Level 2
structure Toolbox
Profilers —>A2: Has the structural analogues of
any of the CSCL regulated chemicals
Level 3 or POPs
- Match to a regulated chemical
(will be not confirmed)
nite
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~ —A. Screening Tool for Identifying An

Level3 profiler

List of regulated chemicals under CSCL
Y

Structural definition by CSCL

\* ) Level3 (Custom) - Profiling Scheme Browser

Save Scheme Export Scheme SaveTests Viev Tests Run All Tests

Lateqones

Filter: |

el3

g1 _tolvchionpated bighan

Class_|_02_Polychlorinated naphthalenes (only those containing 2 or mare chlorine atc
Class_|_03_Hexachlorobenzene

Class_|_04_1,2,34,10,10-Hexachloro-1,4 4a,5,8 Ba-hexahydro-exo-1,4-endo-5,8-dimethan
Class_|_05,06_1,2.3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7 8 Ba-octahydro-exo-1,4-en
Class_|_07_1,1,1-Tnchloro-2,2-his{4-chlorophenyllethane (Synonym: DDT)
Class_|_08_1,2,4,56,7,8,8-Octachloro-2,3,33,4,7, 7a-hexahydro-4,7-methano- 1H-indene, 1
Class_|_09_Bis{tnbutyltin) oxide

Class_|_10_N,N’'-Ditolyl-p-phenylenediamine, N-Tolyl-N'-xylyl-p-phenylenediamine, or N,
Class_I_11_2,4,6-Tn-tert-butylphenol
Class_I_12_Polychloro-2,.2-dimethyl-3-methylidenebicyclo[2.2.1]heptane (Synonym: Toxaj
Class_I_13_Dodecachloropentacyclo]5.3.000(2.6).0(3,9).04,8)|decane (Synonym: Mirex)
Class_I_14_2,2,2-Tnchloro-1,1-bis{4-chlorophenyllethanal (Synonym: Kelthane or Dicofol)
Class_|_15_Hexachlorobuta-1,3-diene
Class_I_16_2-{2H-1,2,3-Benzotriazol-2-yl)-4,6-di-tert- butylphencl
Class_|_17_Perfluoro(octane-1-sulfonic acid) (Synonym: PFOS) or its salts
Class_|_18_Perfluoro{octane-1-sulfonyl) fluonde (Synanym: PFOSF)
Class_|_19_Pentachlorobenzene

Class_1_20,21,22_1,2.3.4,5,6-Hexachlorocyclohexane
Class_|_23_Decachloropentacyclol5.3.0.002.6).0(3,9).0(4,8)|decan-5-one (Synonym: Chiard
Class_|_24_Hexabromobiphenyl

Class_|_25_Tetrabromo(phenoxybenzene) (Synonym: Tetrabromodiphenyl ether)
Class_|_26_Pentabromo({phenoxybenzene) (Synonym; Pentabromodiphenyl ether)
Class_|_27_Hexabromo{phenoxybenzene] (Synonym: Hexabromodiphenyl ether)
Class_|_28_Heptabromo(phenoxybenzene] (Synonym: Heptabromodiphenyl ether)
Class_|_29_6,7,8,9,10,10-Hexachloro-1,5,53,6,9, 9a-hexahydro-6 9-methano-2 4, 3-benzodi
Class_I_30_Hexabromocyclododecane

Class_|_31_Pentachlorophenol, its salts or esters

Class_|_32_Polychlorinated normal paraffin (It is limited that the number of carbon is 10t
Class_I_33_1,1"-Oxybis{2,3,4,5 6-pentabromobenzene) {synonym: Decabromodiphenyl etl
Monitoring_01_Mercury(ll) oxide

Monitoring_02_1-tert-butyl-3,5-dimethyl-2 4,6-tnnitrobenzene
Monitoring_03_Cydododeca-1,5,9-tnene

Monitoring_04_Cydododecane
Monitaring_06_1,1-Bis(tert-butyldioxy)-3,3,5-tnmethylcyclohexane
Monitaring_07_Tetraphenyltin
Monitoring_08_1,3,5-Tribromo-2-{2,3-dibromo-2-methylpropoxy)benzene
Monitaring_09_0-(2 4-Dichlorophenyl) O-ethyl phenylphosphonothioate
Monitaring_10_1,3,5-Tri-tert-butylbenzene

Manitanna 11 Palvbromohinhend{Rre2-5)

Definition | Properties | Training Set | Literature | Metainfo Table | Custom Captions | Scheme

y tree
[43] Class | 02 Polychlarinated naphthalenes (only those containing 2 or more chlorine atoms n the molecule)

[1] Structure Query  Metabolism

SMARTS
[e}>-1)1{cH>-1}{cH{>- THecl{>-THe]2{c}{> - 1}{cl{>-1} [ Edit

Contents

4 ®Queries
Search 1: SMARTS

®Masks
Facade

tion mode: FeElel

Add Query
Add Mask

Complex search options
[] Exact connectivity
[ ] Ignare stereo information

[] Exact match
Quenes execution mode | All

Mapping
[+] Unique mappings
Max maps 1000

Left chck on any marked atom to explore
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A. Screening Tool for Identifying Analogues of Regulated Chemicals

POPs profiler

| POPs [Custom) - Profiling Scheme Browser

Save Scheme Export Scheme Save Tests View Tests Run All Tests

Categones

nite

[6] Structure Query | Metabolism

‘Contents
| 4 ®Queries
Search 1: SMARTS
4 ®Masks
Search 1: SMARTS

Add Query

| Add Mask

Complex search options
(] Exact connectivity

["] lgnore stereo information

[] Exact match
Queries execution mode | All

Mapping
[+ Unique mappings
Max maps | 1000

SMARTS
C{=0HI0,FCLBLI)S[${ICHOROX4]]{8..) $[FI{1 .

Left click on any marked atom to explore

Structural definition by Stockholm
Convention on Persistent Organic Pollutants

“Perfluorooctanoic acid (PFOA), its salts

and PFOA-related compounds” means the

following:

(i) Perfluorooctanoic acid (PFOA; CAS
No: 335-67-1), including any of its
branched isomers;

SMARTS
C(=0)([O,F,Cl,Br,I1])S[S[[CHO
ROX4]1{8..},S[FI{17..}]{..;x}
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A. Screening Tool for Identifying Analogues of Regulated Chemicals

Profiling Y [Litarget 2 3 4
RFRFRF F RFCI FRF F
E F E F rF RFRFRF
Structure F F F F FWO
F FFFFFF F FFFFFF FFFFFF FFFFFF
[#] Structure info
IiPéuﬁling
—! Custom
— Levell 144 144 144 14A
Class_| 17_Perfluoro{octane-1-sulf., Class | 17_Perflucrofoctane-1-sulfo...
Class_| 18_Perfluoro(octane-1-sulf., Class | 18_Perflucroloctane-1-sulfo...
Level2 Monitaring_27_Perfluoro(1,2-dime... Manitoring_27_Perfluoro(1,2-dimeth...
Monitoring_35_Perfluorcoctane Manitoring_35_Perfluorooctane
Monitoring_36_2,2.3.3.4 4, 5-Heptaf .. Monitoring_36_2.2.3,34,4 5-Heptafl...
Monitonng_35_Perfluoroociane
— Level3
—— POPs PFOA
nite




'E. Read-across
Available knowledge related to the bioaccumulation of the

target chemical such as analogue chemicals with experimental
test data are gathered for read-across.

The QSAR Toolbox is used for searching the analogue chemicals.

E1l:No High Bioconcentration by

/’ Read-across

E2: High Bioconcentration by
Read-across
-> high priority for review

to final decision

Read-across

nite
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~ Support —

The QSAR assessment flow chart is published, and the profilers
used in the flow chart can be downloaded from NITE’s web site.

By using them, companies can foresee the possibility of the
confirmation of their chemicals in advance of notification.

NITE supports companies to utilize QSAR assessment flow chart
(Tutorials, Seminar, Helpdesk etc.)

https://www.nite.go.jp/chem/qgsar/syouryou_QSAR.html

HOME > {LSHESESIE - EMESSLEE (QSAR. Read-across, IATA) > LEFEEENSCETZ45EYE - SEt0TE 70—

DEFHUCFMEICH TS5 - BRIEOFHmIO—

PEFEEENECOVNTIR. EEFEIEE1EESSICEDE. [BliEanThaHEErsserLT.
TOSEEENE CLSRE0RRYE VT AR CESEN IEERESENOLEESE L FESCESRE
ERETIETNIESE0TRV] BoEEMTONThET,

BH#8(CiF. REDESTAEFRRIEFNECDVT. E S5 EFNE - ERIEFPUE LOEESLIFEQSAR

(EEWﬁLfﬁﬁ@J¢$ﬁm#%&@$xaa tEMESSeSS0SEEEVE LT, BREFThNTY
T (g LE3 L EEtoEEIO— B .

gz MOEIEEEENESICS 98N - SERoFHE O] FRAVWT. ESEEESOIEEmERE
. EHCTET BT EEZELTVET.
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Summary
In 2020 an assessment flow chart for biodegradation and
bioaccumulation has been introduced in the confirmation

process of small volume new chemicals under CSCL (QSAR
assessment flow).

By introducing the QSAR assessment flow chart the efficiency
of the confirmation process of small volume new chemicals is
remarkably improved and scientific evidence used for
confirmation is clarified.

The QSAR Toolbox plays an important role to improve the
efficiency in categorizing chemicals for the QSAR assessment
flow chart.

NITE supports companies to utilize the QSAR assessment flow
chart.

nite
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