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Presentation Overview

Å What are Silicones

Å What is D4? Primary Use for Silicone Polymers

Å Industry Overview

Å Endocrine Disruptor Definition Screening Programs and Lists

Å Exposure

Å Review of D 4 Toxicity Data

Å Conclusion
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D4: Critical Building Block for 
silicone Polymers
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Octamethylcyclotetrasiloxane

Low-viscosity silicone fluid

Low molecular weight

High Vapor Pressure

Low Water Solubility

Used primarily (>99%) as an 

intermediate to produce 

silicone polymer



Silicones industry

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

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

Á Silicones are responsible for significant downstream 
employment -- it is estimated that up to 14 million employees 
globally are involved in economic activity that involves 
silicone materials.

Á 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.
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Key Applications for Silicone 
Polymers 

ÅTransportation

ÅConstruction 

ÅElectronics 

ÅHealthcare
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Transportation
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Construction



Electronics
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Health care



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
ƁEleven In Vitro and In Vivo Assays
ƁThe Uterotrophic study is one of the eleven screens

ƁIdentify chemicals that can potentially interact with the endocrine 
system (Estrogen, Androgen, and Thyroid pathways)
ƁInteraction does not necessarily equate to adverse effects in humans 

or ecological systems
ƁMaximize sensitivity to minimize false negatives
ƁA battery of screening assays, with deliberate redundancy

Tier 2 Testing:
ƁMultigen studies in a range of species
ƁConfirm endocrine activity detected in Tier 1 and characterize 

adverse effects and 
ƁEstablish NOAELs and LOAELs 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 òTowards the establishment of a priority list of substances for 
further evaluation of their role in endocrine disruption.ó

Å 118 substances out of a candidate list of 553 substances

Å D4 is not listed in the report

In 2002, BKH, developed an additional list of substances for further
evaluation in a report entitled òStudy on gathering information on 435 
substances with insufficient data.ó

Å D4 is not listed in the report

In 2007, a different contractor, DHI, prepared a report entitled òStudy on 
enhancing the Endocrine Disrupter priority list with low production 
volume chemicals.ó

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

Å 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

It is stated in the 2007 report that òthe choice of categories was made 

solely by the consultanté.it may thus be regarded as subjective.ó

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).  

Å 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.

Å An increase in uterine weight in a uterotrophic study, with no other indication 

of an òadverseó response directly linked to a mechanism of action does not 

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)

Å The scores, called òWorst, Severe, and Bad,ó reflect the difference in amount 
of toxicity data available, where the òworstó chemicals are those where 
human toxicity is best documented. 

Å From the score sheet in Appendix 1, it appears that the only òweightó that was 
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)

ÅThe 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

Å 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
ÅDanish survey is outdated and not relevant to current use 

scenarios

Å Use of D4 has changed since 2007:
ÅPreviously - D4 was used as intentional ingredient in personal care 

products and other consumer products

Å Today ðLevels of D4 in consumer products has significantly 
decreased because D4 is primarily used as a monomer or 
intermediate and not as an intentional ingredient
Å~95.5% of D4 is used as an intermediate or monomer

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

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



Exposure (cont)

Å Recent risk assessments indicate that exposure levels to D4 are 

low and do not present a risk to human health

Å European Commissionõs Scientific Committee on Consumer Safety 

Å UK Environment Agency

Å Health Canada 

Å Cosmetic Ingredient Review (CIR) Expert Panel 

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

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

Å 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 


