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A First Comprehensive Analysis of National and Regional
Chemical Inventories
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Motivation

ANTIBIOTICS BATTERIES
R H

Ol

TSCA (US)
CEPA (Canada)

1 REACH (EU)

CSCL (Japan)

= o, .0 Etc. ...
= 00
— Phthalates

Q9 Bisphenol-A

90— PEAS

00 S

© Andy Brunning / Compound Interest, 2017 Organophosphate
pesticides

Dioxins and PCBs

www.bodylogicmd.com
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Motivation

TSCA (US) 1
CEPA (Canada)
REACH (EU)
CSCL (Japan)
Etc. ...

They are very
important, but
may NOT be
sufficient, e.g.
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Evaporation

Deposition ) /

copyright © 2006 Pearson Education, Inc.,
Publishing as Benjamin Cummings

2)

Illustrative Example

. US cotton

. Japanese mill

. Malaysian factory

. Hong Kong consolidator

. Worldwide DCs (owned, joint
venture, licensee, wholesale)

Ve wWNE

Steve Laughlin, https:/longitudes.ups.com/transforming-the-global-supply-chain/
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Motivation

Environ. Sci. Technol. NQ‘— c
Identifying New Persistent and
Bioaccumulative Organics Among
Chemicals in Commerce

PHILIP H. HOWARD*'' AND
DEREK C. G. MUIR?

Prioritizing Chemicals and Data Requirements for Screening-Level Exposure
and Risk Assessment

Jon A. Arnot,”” Trevor N. Brown,”"" Frank Wania,” Knut Breivik,?? and Michael S. McLachlan* N c‘— N

I 2012
F<_===E ___=— ——
ience&lechnology

Screening for PBT Chemicals among the “Existing” and “New”
Chemicals of the EU

Sebastian Strempel, Martin Scheringer,* Carla A. Ng, and Konrad Hungerbiihler

etc. ...
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(Strempel et al. ES&T 2012)

Database Scoring Analysis

data on quantify
100000 persistence | o thresholds
. . . f exceeded?
industrial bioconcentration

. - Why?
chemicals toxicity

v

focused on the inventories in Canada,
the EU, Japan and the US

Zhanyun Wang 21.04.20 |



Motivation

Cumulative substances, millions

120 -
100 5

80 0|

mo 2 . 21,8

20

40

20+ -
0

16,9

—— ~ 15 :
P e sl I N R NN RS 10 70 T
196570 75 80 85 90 95 00 05 10 15 : F F P
H =

- l_lo Qm.ﬁm\ over \_ @O m m _ _ mO—J O—JQB mnm _ S 0 EU NAFTA* Japan  SouthKorea  India  Rest of Asia**

and mixtures of chemicals have been .
. World chemical sales 2008 (€1,998 billion)
—.mm— m.ﬁm —amQ un Qm r m>m . World chemical sales 2018 (€3,347 billion)

> A more comprehensive analysis of chemicals on the market is needed.

https://cefic.org/app/uploads/2019/01/The-European-Chemical- Zhanyun Wang
ecologlcalsystams design Industry-Facts-And-Figures-2020.pdf

http://www.cas.org/news/media-releases/100-millionth-substance;
www.esd.ifu.ethz.ch/

China

21.04.20



The Study Scope

= 22 inventories from
19 countries and regions
in different formats

= Most inventories have a focus
on industrial chemicals

= 3 categories of commercial status
- chemicals in commerce, i.e.
registered between 2010-2019;
- registered before 2010;
- pre-registered

m m U www.esd.ifu.ethz.ch/
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Domestic Substances List (DSL), Canada EU REACH Registered Substances;

EU REACH Pre-registered Substances

List of New Notified or Registered in Switzerland
in Preparations in Nordic Countries (SPIN)

Former Turkish Chemical Substance Inventory (TCSI)

Toxic Substances Control Act (TSCA) Chemical Substance Inventory, US;
Chemical Data Reporting (CDR) under TSCA;
Former Inventory Update Reporting (IUR) under TSCA

National Inventory of Chemical Substances (INSQ), Mexico

Russian Register of Potentially Hazardous Chemicals and Biological Substances (RPOHV)

Lists under the Chemical Substance

Control Law (CSCL) and the Industrial
Safety and Health Act (ISHA), Japan

Korea Existing Chemicals Inventory (KECI)
Inventory of Existing Chemical Substances
Produced or Imported in China (IECSC);
Taiwan Chemical Substance Inventory (TCSI)
Philippine Inventory of Chemicals and

al Substances (PICCS)

Malaysian Chemicals Information
Management System (CIMS)

Countries and their respective
industrial chemical
inventories considered in this
study

W Countries with inventories
covering industrial chemicals
that are
manufactured/imported/used

| Countries having inventories
imited coverages

Inventory of Hazardous Chemicals Import in India
Thailand Existing Chemicals Inventory (TECI)

National Chemical Inventory (NCI), Vietnam

Australian Inventory of Chemical (AICS)
New Zealand Inventory of Chemicals (NZIoC)

Created with mapchart.net ©
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Results (1) - Total Numbers of Chemicals Registered

= >235,000 CAS + >120,000
chemicals (or mixtures)
without assigned CAS
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250,000

200,000 —
150,000 —

100,000 —

we9220mm [ only pre-registered
registered before the past decade
(including those with unknown
registration dates as a
conservative measure)
registered in the past decade
(i.e.in commerce)

179366
40529
49035 42168
9199 10945

I I |
with CAS No. without CAS No., confidential

but other identifiers business
information

Zhanyun Wang
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Results (1) - Total Numbers of Chemicals Registered

= >235,000 CAS + >120,000
chemicals (or mixtures)
without assigned CAS

= >57,000 CAS (ca. 25%) are
included in the inventories that
have not been studied

= >32,000 CAS are registered
only in non-OECD countries.
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250,000
I only pre-registered
registered before the past decade
(including those with unknown 9347 84159 57693
200,000 registration dates as a
conservative measure)
registered in the past decade
(i.e.in commerce)
150,000
179366
Previously studied The rest
Inventories
>
100,000
50,000
137234 65954 32135
49035

0
wikh CAS/No.

OECD countries & regions Non-OECD
countries & regions
Zhanyun Wang | 21.04.20 | 14



Results (2) - Total Numbers of Chemicals at the Country level

OECD countries and regions

Non-OECD countries and regions

with other identifiers
20,000 @ confidential business
i - information
0- —-— | || |
1 with common CAS No.
100,000 — that are listed in
| multiple inventories
with unique CAS No.
80,000 — that are listed only in
i one inventory
60,000 —
40,000 —
20,000 —
0
\ZPR\ + /k /b o Cw N m.v, \% s Aw \®J
&/w,h\&m\w A/v OuA?A\ ) ,x, /A /POA ¢\~\n\ S 7 /4 7,/v vo I\ w/A/Z O, O o &,«/& o & A?nuA? /¢
RER %@w S %@ 4/\_\6 RIS e QA& KN W00 <€
Q<
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Results (2) - Total Numbers of Chemicals at the Country level

OECD countries and regions

Non-OECD countries and regions

with other identifiers
20,000 @ confidential business
i - information
0- -— | || |
1 with common CAS No.
100,000 — that are listed in
| ca. NQQQ Cca ‘_ Mw\QQQ multiple inventories
with unique CAS No.
80,000 that are listed only in
i one inventory
60,000 —
40,000 —
20,000 —
0
% o oo = ¢ 5 & ok v P S (O
&/w,h\&m\w A/v OuA?A\ ) ,x, /A /POAO ¢\~\n\ S 7/v %A\V,vvm./ vo «O/V w/A/Z O, O o &,«/& o & A?nb A?A /¢
oS %@w s %@ 4/\_\6 NS Awao\%og RO Wl <<

ESD
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www.esd.ifu.ethz.ch/
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Results (3) - An Overview of the Chemicals

= Simple mixtures, e.g.,
CAS 1174918-67-2 - alkanes, C,_,-iso-

individual compounds with InChl(Key)/SMILES
(157896) (140933)

= >17,000 with a process-based name, e.g.,

M_ﬂ.wmmv CAS 721399-22-0 - ethene, tetrafluoro-,
coral chemicals with 157696 oxidized, polymd., reduced, Me esters,
A iy reduced, methacrylates
75384 [ |roymer Jstacs = >15,000 with fossil or bio-origins, e.g.,
75384 CAS 64742-16-1 > petroleum resins;
o Ut ooy el CAS 100298-94-0 -> grass, ext.
(o) e = >37,000 polymers, e.g.,

CAS 9009-54-5 - polyurethane foam
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Discussion (1)

= Understanding chemicals on the market is a first step toward a comprehensive global
understanding, reduction and even prevention of chemical pollution.

Chemical life cycles

Chemical identity —>

Reuse/Recycling ?

! |

Production —> Use —> End-of-life —> Disposal

Physicochemical,

!

byproducts, unreacted residuals & degradation products;

toxicokinetics & + releases (e.g. sources, entering media and masses);

ﬁoxmno_ommnm_ ?
properties .
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m:<:o:3m:8_ﬁmﬁmm:o_:m:m_oo:m ?
exposure (e.g. species, uptake and intake) .

Zhanyun Wang
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Discussion (2)

= The scope of this study is still to a certain extent limited

EU REACH Registered Substances;
EU REACH Pre-registered Substances

List of New Substances Notified or Registered in Switzerland
Substances in Preparations in Nordic Countries (SPIN)

Former Turkish Chemical Substance Inventory (TCSI)
lly Hazardous Chemicals and Biological Substances (RPOHV)

Domestic Substances List (DSL), Canada

(TSCA) Chernical Substance Inventory, US;
TSCA:

R) under TSCA

Toxic Substances C
Chemical Data Reporting (CDR)
Former Inventory Update Repor
National Inventory of Cheical Substances (INSQ). Mexico

Russian Register of Poter

PICCS)

Malaysian Chemicals Information
Management System (CIMS)

Countries and their respective
industrial chemical
inventories considered in this
study

with inventories
industriol chemicals

Inventory (TE

Thailand Existing Chemic
National Chernical Inventory (|
Australian Inventory of Chernical Substances (AICS)
New Zealand Inventory of Chemicals (NZIoC)

Creted it mapcrtres ©

www.esd.ifu.ethz.ch/
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Discussion (2)

= The scope of this study is still to a certain extent limited.

covered 287 2935
1256
88l
Countries and thei respective ) D , SNV, . 0 | - _ MQ _ QQ
,,\, ) :
72 | | 820 56 14
1Y d Y d \ d
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Next Steps for Speeding Up the Progress

+ standardized reporting of chemical information

+ high-throughput and in silico tools for screening and prioritization

+ mixture effects

+ environmental and biomonitoring programs
= Developing technical solutions addressing uncertainties in chemical identities
= Establishing a virtual global inventory of all chemicals on the market

= Developing global best practices for national chemical inventories

m m U www.esd.ifu.ethz.ch/ Zhanyun Wang
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Coordinated efforts toward a comprehensive global understanding of chemical pollution, e.g.
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Take-Home Messages

= A much larger number of chemicals have been registered on the global market than reported.
- The task for sound chemicals management is greater than what has been expected.

= >32,000 chemicals have been registered only in developing countries, but may still be present in
developed countries via global trade or long-range transport.

= Currently, the chemical identity of >100,000 of chemicals remain unknown, due to confidential
business information or being described in vague terms.

= Understanding chemicals on the market is a first step toward a comprehensive global
understanding, reduction and even prevention of chemical pollution.

- Strong coordination and cooperation is needed for addressing chemical pollution!
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