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Critical Building Block for
s?lcone Polymers
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| I Low-viscosity silicone fluid
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O —SI~Me High Vapor Pressure
Me Low Water Solubility
e Used primarily (>99%) as an

intermediate to produce

Octamethylcyclotetrasiloxane silicone polymer

CAS RN 356-67-2



Silicones industry

A Silicones manufacturing is an $11 billion global industry , with
2,122,000 metric tons of formulated silicone products sold.

A Silicone materials contributed  approximately $40 billion of
added value to products in the global value chain.

A Silicones are responsible for significant downstream
employment -- itis estimated thatup to 14 million employees
globally are involved in economic activity that involves
silicone materials.

A D4 is a critical ingredient for the production of silicone
polymers , which are widely used in the global value chain.
downstream sectors, including the automotive, technology,
personal care, health care, and construction markets.



Key Applications for Silicone
Polymers

A Transportation
A Construction
A Electronics

A Healthcare



Transportation

Example socio-economic contributions of silicone
Key market I: Transportation

\ Car ; 5
/ automotive
0 RS components

» Reduced
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» €O, NO,
S0, PM
Lead

@

» Increased fuel efficiency

» Savingsin US
£950m pa
=$125pa/ car

» Savings in Japan
£15bnpa
=$340pa / car

» Savings in UK, France
and Germany
£16bnpa
=$225pa / car
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Construction

Building /
Construction

Solar

Sealants/
Adhesives

Example socio-economic contributions of silicone
Key market 2: Construction materials
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Electronics

Example socio-economic contributions of silicone

Key market 3: Electronics

. LEDs

Electronics

ICT and
semiconductors

» Better reliability f,
and longevity

Silocones
improve
performance @ » Better energy

efficiency compared
to traditional
lighting

L)
» Enhanced v
brightness

N,
AN
2\

» Silicones Q » Silicones  » Silicones

have prolong increase
enabled useful reliability gAY
smaller life g8m%y and
technology performance

Hardcoating
Housings
(Computers, Fax
Machines, Telephones
and Home
Entertainment
Equipment)

Insulator
Coatings for
Wires and
Cables

Copier
Rollers

Insulator
Coatings for
Wires and
Cables

Coffee Maker
and Other
Home
Appliances

Tablet
Computers

LED
Lighting

Air
Conditioners
and Cooling
Fluids for
Electrical
Transformers

Keyboards,
‘W Keypads

Desktop,
Laptop and
Servers

Systems

Encapsulation g\, (GPS)
for Solar ’ -
Panels




Health care

Example socio-economic contributions of silicone
Key market 5: Healthcare

» Silicone's combination of properties:

Medical =
devices and » Reduces patient risk 0
Healthcare technologies » Enables life-enhancing devices

» Facilitates innovation, e.g. pacemakers
and intravenous tubing

» Improves quality of life 4}-‘

» Helps reduce pain
» Lubricates syringe operation
» Eases removal of dressings

» Used in prosthetics and
artificial joints
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WHO/IPCS Definition

WHO IPCS 2002:

An endocrine disruptor is an exogenous substance or mixture that
alters function(s) of the endocrine system and consequently causes
adverse health effects in an intact organism, or its progeny, or
(sub)populations.
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US EPA Endocrine Disruptor
Screening Program

Tier 1 Screening
B Eleven In Vitro and In Vivo Assays
B The Uterotrophic study is one of the eleven screens

B ldentify chemicals that can potentially interact with the endocrine
system (Estrogen, Androgen, and Thyroid pathways)

B Interaction does not necessarily equate to adverse effects in humans
or ecological systems

B Maximize sensitivity to minimize false negatives
B A battery of screening assays, with deliberate redundancy

Tier 2 Testing:
B Multigen studies in a range of species

B Confirm endocrine activity detected in Tier 1 and characterize
adverse effects and

B Establish NOAELs and LOAELSs for risk assessment for regulation of
the substance
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European Union List

In 2000, BKH, under contract to DG Environment developed a report
entitled oTowards the establishment of
further evaluation o f t heilr role i n endocrine di

A 118 substances out of a candidate list of 553 substances
A D4 is not listed in the report

In 2002, BKH, developed an additional list of substances for  further
evaluatlonln a report entitled o0Study on gs
substances with insufficient data. o

A D4 is not listed in the report

Il n 2007, a di fferent contractor, DHI |,
enhancing the Endocrlne Disrupter priority list with low production
vol ume chemical s. o

A This study was the last of three evaluations going through the list of candidate
substances from the EU candidate list of 553 substances

A While D4 was not one of the 553 substances, it is listed in the 2007 report, one
of 22 new chemicals added through stakeholder nomination



European Union List Categories

|t 1 s stated in the 2007 report that o
solely by the consultanteée.it may thus

EUSES was used to identify environmental releases and exposures. As an
example, EUSES predicts that the PEC for D4 in surface water is 0.7 mg/L
(p. 80).
A D4 water solubility is 0.056 mg/L, so a PEC higher than water solubility is not
possible.

Category 1 is described as substances having clear evidence for endocrine
disrupting effects in an intact organism.

A An increase in uterine weight in a uterotrophic study, with no other indication
of an oOoadverseo response directly Ilinke
meet the definition of an endocrine disruptor.



Washington State Process

It is stated under Phase 2 that a weight of evidence process was used to
categorize each CHCC

(http://www.ecy.wa.gov/programs/hwtr/rtt/cspa/pdf/p2text.pdf , p.1)

A The scores, called OWorst, Severe, and
of toxicity data available, where the o
human toxicity is best documented.

A From the score sheet in Appendix 1, It

used was the EU endocrine list.

It is also stated that the European Union evaluation of endocrine disrupting
chemicals provides an accessible weight of evidence based listing of
endocrine disrupting chemicals
(http://www.ecy.wa.gov/programs/hwtr/rtt/cspa/pdf/p2text.pdf , p.12)

A The European Union list was not established using a weight of evidence process

and is not a list of endocrine disrupting chemicals. It is a priority list for
further evaluation.



http://www.ecy.wa.gov/programs/hwtr/rtt/cspa/pdf/p2text.pdf
http://www.ecy.wa.gov/programs/hwtr/rtt/cspa/pdf/p2text.pdf

Exposure

A Initial basis for exposure to children in 2011 assessment of D4
as a Chemical of High Concern for Children (CHCC) was a 2007
Danish survey of children substances

A Danish survey is outdated and not relevant to current use
scenarios

A Use of D4 has changed since 2007:

A Previously - D4 was used as intentional ingredient in personal care
products and other consumer products

A Today &Levels of D4 in consumer products has significantly
decreased because D4 isprimarily used as a monomer or
intermediate and not as an intentional ingredient

A ~95.5% of D4 is used as an intermediate or monomer

A Use in personal care has been removed from the CSR for D4 under
REACH

A If D4 is present, it is often only as an unintentional impurity at low
levels



Exposure (cont)

A Recent risk assessments indicate that exposure levels to D4 are
low and do not present a risk to human health

A European Commi ssionés Scientific Comr
A UK Environment Agency

A Health Canada

A Cosmetic Ingredient Review (CIR) Expert Panel

A Australian Inventory Multi -tiered Assessment and Prioritisation (IMAP)

A Global Human Health Risk Assessment for D4 (in process)

A These assessments consider multiple routes of exposure including
exposure from personal care products and indoor air and they all
show exposure to children is low



