
S I D S
Dossier
	Existing Chemical
	:
	ID: 541-05-9

	CAS No.
	:
	541-05-9

	EINECS Name
	:
	hexamethylcyclotrisiloxane

	EC No.
	:
	208-765-4

	Molecular Formula
	:
	C6H18O3Si3


Producer related part

	Company
	:
	Epona Associates, LLC

	Creation date
	:
	15.10.2004


Substance related part

	Company
	:
	Epona Associates, LLC

	Creation date
	:
	15.10.2004


	Status
	:
	

	Memo
	:
	OECD HPV Chemicals Programme, SIDS Dossier, 
approved at SIAM 26 (16-18 April 2008)


	Printing date
	:
	24.01.2008

	Revision date
	:
	

	Date of last update
	:
	24.01.2008


	Number of pages
	:
	76


	Chapter (profile)
	:
	Chapter: 1, 2, 3, 4, 5, 6, 7, 8, 10

	Reliability (profile)
	:
	Reliability: without reliability, 1, 2, 3, 4

	Flags (profile)
	:
	Flags: without flag, confidential, non confidential, WGK (DE), TA-Luft (DE), Material Safety Dataset, Risk Assessment, Directive 67/548/EEC, SIDS


1.0.1
APPLICANT AND COMPANY INFORMATION

1.0.2
LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR

1.0.3
IDENTITY OF RECIPIENTS

1.0.4
DETAILS ON CATEGORY/TEMPLATE

1.1.0
SUBSTANCE IDENTIFICATION

1.1.1
GENERAL SUBSTANCE INFORMATION

	
	
	

	Purity type
	:
	typical for marketed substance

	Substance type
	:
	organic

	Physical status
	:
	solid

	Purity
	:
	 98 - IF "98" <> "" "." 
-
 100 % w/w

	Colour
	:
	

	Odour
	:
	


	18.01.2008
	


1.1.2
SPECTRA

1.2

SYNONYMS AND TRADENAMES

	
	
	

	1,1,3,3,5,5-Hexamethylcyclotrisiloxane


	18.01.2008
	

	
	
	

	Cyclotrisiloxane, hexamethyl-


	18.01.2008
	

	
	
	

	D3


	18.01.2008
	

	
	
	

	Dimethylsiloxane cyclic trimer


	18.01.2008
	

	
	
	

	Hexamethylcyclotrisiloxane


	18.01.2008
	


1.3

IMPURITIES

	
	
	

	Purity
	:
	

	CAS-No
	:
	556-67-2

	EC-No
	:
	

	EINECS-Name
	:
	octamethylcyclotetrasiloxane

	Molecular formula
	:
	

	Value
	:
	< .7  IF ".7" <> "" "." 
  % w/w


	Remark
	:
	2% additional unspecified impurities

	18.01.2008
	


1.4

ADDITIVES

1.5

TOTAL QUANTITY

	
	
	

	Quantity
	:
	ca. 207 -  tonnes  in 2001


	Remark
	:
	In 2001, the European production volume of D3 was ca. 3221 tonnes (7100000 lbs); in Japan the 2001 production volume was ca. 236 tonnes (520000 pounds)
In 2001, the North America production volume of D3 was 206.6 tonnes (455,489 lbs)

	18.01.2008
	(27)


1.6.1
LABELLING

1.6.2
CLASSIFICATION

1.6.3
PACKAGING

1.7

USE PATTERN

	
	
	

	Type of use
	:
	industrial

	Category
	:
	


	Remark
	:
	D3 is used solely as an industrial intermediate in the Sponsor country.  It is sold to industrial customers as a key intermediate in the manufacture of other chemicals (siloxanes). The use pattern is similar in the USA, Europe and Japan.  On a global basis this material is manufactured and transferred in closed systems (hard piped).    The substance is reacted during use.  However, D3 is an impurity in siloxane polymers and other cyclosiloxanes used in consumer products. 
  

	18.01.2008
	


1.7.1
DETAILED USE PATTERN

1.7.2
METHODS OF MANUFACTURE

1.8

REGULATORY MEASURES

1.8.1
OCCUPATIONAL EXPOSURE LIMIT VALUES

1.8.2
ACCEPTABLE RESIDUES LEVELS

1.8.3
WATER POLLUTION

1.8.4
MAJOR ACCIDENT HAZARDS

1.8.5
AIR POLLUTION

1.8.6
LISTINGS E.G. CHEMICAL INVENTORIES

1.9.1
DEGRADATION/TRANSFORMATION PRODUCTS

1.9.2
COMPONENTS

1.10
SOURCE OF EXPOSURE

1.11
ADDITIONAL REMARKS

1.12
LAST LITERATURE SEARCH

1.13
REVIEWS

2.1

MELTING POINT

	
	
	

	Value
	:
	= 64  °C

	Decomposition
	:
	no, 

	Sublimation
	:
	no

	Method
	:
	other: experimental measurement 

	Year
	:
	1955

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	Value from Tanaka, T., Takahashi, U., Okawara, R., Watase,
T. Heats of Combustion and Formation of Some Organosilicon
Compounds. J. Chem. Soc. Japan, 28, (1955) 15.

The melting point obtained from the DIPPR 801® Database is
recognized by the AIChE as the accepted melting point for
Siloxane, hexamethylcyclotri- and is comparable to values
from other sources.

I.
Accepted DIPPR value given.  
II.
Value of 64.0 C given with error of <1%
III.
Other data cited by DIPPR:  Melting point values ranged
from 337.15 K to 338.15K given with error of <1%

	Test condition
	:
	The normal melting point for Siloxane, hexamethylcyclotri-
is based on experimental data that was evaluated and found
acceptable by the AIChE DIPPR.  Original test procedures and
conditions used to measure the melting point were not
identified in the AIChE DIPPR Project 801® Database.

	Test substance
	:
	Siloxane, hexamethylcyclotri- (CAS No. 541-05-9)
The reported melting point for Siloxane, hexamethylcyclotri-
was obtained from the American Institute of Chemical
Engineers (AIChE), Design Institute for Physical Property
Data (DIPPR) Project 801® Database (Design Institute for
Physical Property Data (DIPPR), American Institute of
Chemical Engineers (AIChE), New York, N.Y., U.S.A.).  Purity
of the original test substance used to determine the melting
point was not identified in the Database.

	Conclusion
	:
	Data included in the Project 801® Database are compiled and
evaluated by the Design Institute for Physical Property Data
(DIPPR) of the American Institute of Chemical Engineers.  As
such, the value specified in the DIPPR 801® Database
represents the best available melting point value for
hexamethylcyclotrisiloxane.

	Reliability
	:
	(2) valid with restriction

	
	
	The AIChE DIPPR 801 Database specifies that the uncertainty
associated with the normal melting point value for D3 is <
1%.

	Flag
	:
	Critical study for SIDS endpoint

	02.11.2004
	(9)

	
	
	

	Value
	:
	= 65 IF "65" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(19)

	
	
	

	Value
	:
	= 64.5  IF "64.5" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(37)

	
	
	

	Value
	:
	= 65  IF "65" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1958

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(24)

	
	
	

	Value
	:
	= 64  IF "64" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1955

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(16)

	
	
	

	Value
	:
	= 64  IF "64" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1946

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(25)

	
	
	

	Value
	:
	= 64  IF "64" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1955

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(32)

	
	
	

	Value
	:
	= 65  IF "65" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1992

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(1)


2.2

BOILING POINT

	
	
	

	Value
	:
	= 135.1   °C  at 1013 hPa

	Decomposition
	:
	

	Method
	:
	other: predicted 

	Year
	:
	1986

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	BP = 135.11 deg C at 1 atm.  

Value from Flaningam, O.L. Vapor Pressures of
Poly(dimethylsiloxane) Oligomers.  J. Chem. Eng. Data, 31,
(1986) 266.

The boiling point obtained from the DIPPR 801® Database is
recognized by the AIChE as the accepted boiling point for
Siloxane, hexamethylcyclotri- and is comparable to values
from other sources.

I.
Accepted DIPPR value given.  
II.
Value of 135.11 K given with error of <1%
III.
Other data cited by DIPPR:  Vary from 133.00 C to
136.00 C boiling point given with error of <1%.

	Test condition
	:
	The normal boiling point for hexamethylcyclotrisiloxane
is based on experimental data that was evaluated and found
acceptable by the AIChE DIPPR.  Original test procedures and
conditions used to measure the boiling point were not
identified in the AIChE DIPPR Project 801® Database.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9)
The reported boiling point for hexamethylcyclotrisiloxane
was obtained from the American Institute of Chemical
Engineers (AIChE), Design Institute for Physical Property
Data (DIPPR) Project 801® Database (Design Institute for
Physical Property Data (DIPPR), American Institute of
Chemical Engineers (AIChE), New York, N.Y., U.S.A.).  Purity
of the original test substance used to determine the boiling
point was not identified in the Database.

	Conclusion
	:
	Data included in the Project 801® Database are compiled and
evaluated by the Design Institute for Physical Property Data
(DIPPR) of the American Institute of Chemical Engineers
(Design Institute for Physical Property Data (DIPPR),
American Institute of Chemical Engineers (AIChE), New York,
N.Y., U.S.A.).  As such, the value specified in the DIPPR
801® Database represents the best available normal boiling
point value for Siloxane, hexamethylcyclotri-.

	Reliability
	:
	(2) valid with restriction

	
	
	The AIChE DIPPR 801 Database specifies that the uncertainty
associated with the normal boiling point value for D3 is
<1%.

	Flag
	:
	Critical study for SIDS endpoint

	02.11.2004
	(9)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(19)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(37)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1961

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(21)

	
	
	

	Value
	:
	= 136.5  IF "136.5" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(14)

	
	
	

	Value
	:
	= 135.1  IF "135.1" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: predicted 

	Year
	:
	1986

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(14)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1946

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(25)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: predicted 

	Year
	:
	1955

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(32)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: predicted 

	Year
	:
	1936

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(17)

	
	
	

	Value
	:
	= 133  IF "133" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1969

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(33)

	
	
	

	Value
	:
	= 136  IF "136" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(20)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1968

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(39)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1970

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(18)

	
	
	

	Value
	:
	= 134  IF "134" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: experimental 

	Year
	:
	1964

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(38)


2.3

DENSITY

	Value
	:
	0.005345 mol/cm3 (1.12 g/cm3) at 25 °C  

	Method
	:
	other: experimental 

	Year
	:
	2005

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4

	Results
	:
	Value from Warrick, E.L; Hyde, J.F.; Hunter, M.F.; Flecther, H.J;  Organo-Silicon Polymers.  The Cyclic Dimethyl Siloxanes, J. Amer. Chem. Soc.  (1946) 68:667.

The density obtained from the DIPPR 801® Database is
recognized by the AIChE as the accepted solid phase density for
hexamethylcyclotrisiloxane.
I.Accepted DIPPR value given.  


	Reliability
	:
	(2) valid with restrictions

	29.10.2008
	(aa) (39)


	Value
	:
	0.004279 mol/cm3 (0.952 g/cm3) at 25 °C  

	Method
	:
	other: calculated 

	Year
	:
	2005

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4

	Results
	:
	The density obtained from the DIPPR 801® Database is
estimated for the liquid density of hexamethylcyclotrisiloxane at 25°C .


	Reliability
	:
	(4) Unable to assign
Extrapolated value outside the temperature range for liquid phase values



	02.11.2004
	 (39)


2.3.1
GRANULOMETRY

2.4

VAPOUR PRESSURE

	
	
	

	Value
	:
	 6.71  IF "6.71" <> "" "." 
  hPa at 25 °C (solid)

	Decomposition
	:
	No

	Method
	:
	other (interpolated from measured values) 

	Year
	:
	1953

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4

	
	
	

	Remark
	:
	D3 is a solid at 25°C.  The solid phase vapor pressure was obtained from the DIPPR 801® Database and is recognized by the AIChE as the accepted value for hexamethylcyclotrisiloxane.The D3 solid phase vapor pressure was reported by Osthoff, R.L.; Grubb, W.J.; Burkhard, C.A.; "Physical Properties of Organosilicon Compounds. I. Hexamethycyclotrisiloxane and Octamethylcyclotetrasiloxane"; J. Amer. Chem. Soc. 1953, 75, 2227.  Data in the table below was utilized by DIPPR to calculate the D3 solid phase vapor pressure at 298.15 K (25°C), resulting in a value of 6.71 hPa.  An error range of ±10% has been assigned to this value.
                                            Solid
            Temp (K)        Vapor Pressure (Pa)
297.35
559.95
300.95
813.26
307.25
1.18660E+03
312.95
1.67990E+03
319.05
2.67980E+03
324.15
3.61300E+03
329.15
5.22620E+03
335.55
7.21270E+03


	Reliability
	:
	(2) valid with restrictions
Peer review of published data

	Flag


	:
	Critical study for SIDS endpoint

	01.08.2008
	
	(24)(9)

	
	
	

	
	
	

	Value
	:
	= 11.56 IF "391.3" <> "" "." 
  hPa at 25 °C (liquid)

	Decomposition
	:
	no

	Method
	:
	other (extrapolated from measured values)

	Year
	:
	1958

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	D3 is a solid at 25°C.  The solid phase vapor pressure was obtained from the DIPPR 801® Database and is recognized by the AIChE as the accepted value for hexamethylcyclotrisiloxane.The D3 solid phase vapor pressure was reported by Osthoff, R.L.; Grubb, W.J.; Burkhard, C.A.; "Physical Properties of Organosilicon Compounds. I. Hexamethycyclotrisiloxane and Octamethylcyclotetrasiloxane"; J. Amer. Chem. Soc. 1953, 75, 2227.  


	Result
	:
	Vapor pressure = 39130 Pa at 376.95 K extrapolates to 11.56 IF "391.3" <> "" "." 
  hPa at 25 °C (liquid).  The vapor pressure
obtained from the DIPPR 801® Database is recognized by the
AIChE as the accepted vapor pressure for Siloxane,
hexamethylcyclotri- and is comparable to values from other
sources.  

Value from Osthoff, R.L., Grubb, W.J., Burkhard, C.A.
Physical Properties of Organosilicon Compounds. I.
Hexamethylcyclotrisiloxane and 
octamethylcyclotetrasiloxane.
J. Amer. Chem. Soc., 75, (1958) 227.

I.
Accepted experimental DIPPR value given.  
II.
Values given with error of <1%
III.
Other data cited by DIPPR. Only experimental and
accepted values given. Smoothed, rejected and unused data
not included.

	Test condition
	:
	Original test procedures and conditions used to measure the
vapor pressures were not identified in the AIChE DIPPR
Project 801® Database.  All data are experimental
values.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9)
The reported vapor pressure for Hexamethylcyclotrisiloxane
was obtained from the American Institute of Chemical
Engineers (AIChE), Design Institute for Physical Property
Data (DIPPR) Project 801® Database (Design Institute for
Physical Property Data (DIPPR), American Institute of
Chemical Engineers (AIChE), New York, N.Y., U.S.A.).  Purity
of the original test substance used to determine the vapor
pressure was not identified in the
Database.

	Conclusion
	:
	DIPPR evaluated all available data and listed 39130 Pa at
376.95 K as the best value.

	Reliability
	:
	(2) valid with restrictions

	
	
	Values given with error of < 1%.

	18.01.2008
	(9)(24)

	
	
	

	Value
	:
	= 391.3  IF "391.3" <> "" "." 
   at 103.8 °C (liquid)

	Decomposition
	:
	

	Method
	:
	other (measured) 

	Year
	:
	1958

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	Reported vapor pressures at varying temperatures:

Vapor pressure (hPa)          Temperature (deg C)
109.59                        69.8
146.65                        76.9
174.65                        81.4
200.78                        85
270.91                        92.8
334.77                        99
391.30                        103.8
451.43                        108.4
500.89                        111.4
550.22                        114.8

	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(24)

	
	
	

	Value
	:
	= 399.4  IF "399.4" <> "" "." 
   at 104.4 °C (liquid)

	Decomposition
	:
	

	Method
	:
	other (measured) 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	Reported vapor pressures at varying temperatures:

Vapor pressure (hPa)          Temperature (deg C)
106.80                        69.47
133.50                        74.78
200.00                        85
266.50                        92.73
332.90                        99.02
399.40                        104.37
465.90                        109.05
532.50                        113.23
665.80                        120.49
799.20                        126.66
1012.90                       135.1
1133.00                       139.23
1266.20                       143.43
1373.30                       146.52

	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004
	(14)

	
	
	

	Value
	:
	= 1019.9  IF "1019.9" <> "" "." 
  hPa at 135.2 °C (liquid)

	Decomposition
	:
	

	Method
	:
	other (measured) 

	Year
	:
	1958

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Reliability of 2 assigned because source is peer-reviewed
published data.

	02.11.2004


	(36)

	Value
	:
	= 4.7 hPa (3.53 mm Hg) at 25 °C 

	Decomposition
	:
	No

	Method
	:
	other (extrapolated) Extrapolated value from Yaws, C.L; In Handbook of vapor pressure. Volume 2 – C5 to C7 Compounds.  Gulf Publishing Company: Houston, TX, 391pp.; 1994

	Year
	:
	1994

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(4) unable to assign

	02.11.2004
	
	. (bb)(9)


2.5

PARTITION COEFFICIENT

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 3.85  IF "3.85" <> "" "." 
  at  °C

	pH value
	:
	  

	Method
	:
	other (measured) 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Experimental measurement; Measured using HPLC compared to a
series of alkylbenzene reference compounds.

	Result
	:
	Decomposition: No

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9) (D3).

	Reliability


	:


	(4) unable to assign
Information related to details of analysis is limited; unknown if the reference materials in this study (alkylbenzenes) are appropriate for D3 using the HPLC log pow method.  

	29.11.2004
	(7)

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	4.47 

	pH value
	:
	   IF "3.85" <> "" "." 
 

	Method
	:
	Estimated using USEPA EPISuiteTM QSAR program

	Year
	:
	2008

	GLP
	:
	No

	Test substance
	:
	as prescribed by 1.1 - 1.4

	Method
	:
	Quantitative Structure Activity Relationship (QSAR): The USEPA EPISuite program uses a fragment addition method to estimate log Kow values.  Molecular fragments are assigned positive or negative Kow values which are summed to estimate a value for the compound.

	Result
	:
	4.47

	Test substance
	:
	Hexamethylcyclotrisiloxane 

	Reliability
	:
	(4) unable to assign

	11.04.2008


	(34)

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	4.38 

	pH value
	:
	   IF "3.85" <> "" "." 
 

	Method
	:
	Estimated using Linear Solvation Energy Relationship model (Goss, K.U. , Fluid Phase Equlibria, 2005, 233, 19-22).  

	Year
	:
	2008

	GLP
	:
	No

	Test substance
	:
	as prescribed by 1.1 - 1.4

	Method


	:
	An estimated value of log 4.38 for the octanol-water partition coefficient (log KOW) of hexamethylcyclotrisiloxane (D3) was derived using a linear solvation energy relationship (LSER) with the appropriate molecular descriptors.  The LSER equation used for the calculation was recently described by Goss1; it is closely related in form to the solvation parameter model of Abraham2 and uses the same descriptors, which were recently determined for permethylcyclosiloxanes3.

The equation of Goss describing the relationship between log KOW and the solute descriptors is:

log KOW = 0.34 + 2.41V + 0.43L – 1.41S – 0.18A – 3.45B

where V, L, S, A, and B are the so-called Abraham descriptors representing the size of the solute and its capacity for van der Waals and hydrogen bonding type interactions with the solvent phases2.  For D3, the published descriptor values are: V=1.750, L=3.632, S=0.014, A=0, and B=0.499.3  Inserting these values into the equation above yields a log KOW value of 4.38.  Values of log KOW estimated in this manner for other permethylcyclosiloxane compounds are in good agreement with their directly measured values.4,5


	Result
	:
	4.38

	Test substance
	:
	Hexamethylcyclotrisiloxane 

	Reliability

Flag
	:

:
	(2) valid with restrictions

Critical study for SIDS endpoint

	29.10.2008
	(cc)(dd)(ee)(ff)(gg)


2.6.1
SOLUBILITY IN DIFFERENT MEDIA

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 1.6  IF "1.6" <> "" "." 
  other: mg/L at 25 °C

	pH
	value
	:
	  

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	other: low solubility

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	other: experimental

	Year
	:
	1993

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	The reported water solubility was obtained from research
literature and studies previously submitted to USEPA

	Test condition
	:
	Original test conditions and procedures provided in the
reference.  Analysis of water phase after saturation with
siloxane.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9)

	Reliability
	:
	(2) valid with restriction

Non-GLP study.  Study is well documented, scientifically sound, and published in peer-reviewed journal.

	Flag
	:
	Critical study for SIDS endpoint

	19.10.2004
	(35)


2.6.2
SURFACE TENSION

2.7

FLASH POINT

	Method
	:
	experimental

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	35 °C

	Test substance
	:
	Hexamethylcyclotrisiloxane

	Reliability
	:
	(2) valid with restrictions

	Reference
	
	Handbook value reported in Lange's Handbook of Chemistry, 15th Ed.; McGraw-Hill, Inc., New York, 1999..

	06.09.2005
	(hh)


2.8

AUTO FLAMMABILITY

	
	
	

	Memo
	:
	Auto-Ignition Temperature


	Method
	:
	Auto-ignition temperature was measured at atmospheric
pressure according to ASTM E 659-78 (re-approved 1994),
"Standard Test Method for Autoignition of Liquid Chemicals."

	Result
	:
	AIT = 659.15 K

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, but not GLP.

	29.11.2004
	(26)

	
	
	

	Memo
	:
	Lower/Upper Flammable Limit


	Method
	:
	Upper and lower flammability determinations were measured at
the same elevated temperatures according to ASTM E 918-83
(re-approved 1993), "Standard Practices for Determining
Limits of Flammability of Chemicals at Elevated Temperatures
and Pressure," and ASTM E 681-94, "Standard Test Method for
Concentration Limits of Flammability of Chemical."

	Result
	:
	LFL: 0.80 vol%, measured at 403.15 K
UFL: 21.44 vol%, measured at 403.15 K

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, but not GLP.

	29.11.2004
	(26)


2.9

FLAMMABILITY

	
	
	

	Result
	:
	extremely flammable

	Method
	:
	other: CPSC 1500.44 

	Year
	:
	2004

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	This test was performed in accordance with the test method
of the Consumer Product Safety Commission (CPSC) 16 CFR:
1500.44 and OSHA CFR 1900.1200 to determine the flammability
of a solid in air at atmospheric pressure.  The test
involves a) preparation of samples by packing the sample
into a flat, rectangular metal boat with inner dimensions 6
inches long x 1 inch wide x one-fourth inch deep when the
samples are granules, powders, and pastes.  If the samples
are rigid and pliable solids, measure the dimensions of the
sample and support it by means of metal ring stands, clamps,
rings, or other suitable devices as needed, so that the
major axis is oriented horizontally and the maximum surface
is freely exposed to the atmosphere.  b) Place the prepared
sample in a draft-free area that can be ventilated and
cleared after each test.  The temperature of the sample at
the time of testing shall be between 68 deg F and 86 deg F. 
Hold a burning paraffin candle whose diameter is at least 1
inch, so that the flame is in contact with the surface of
the sample at the end of the major axis for 5 seconds or
until the sample ignites, whichever is less.  Remove the
candle.  By means of a stopwatch, determine the time of
combustion with self-sustained flame without exceeding 60
seconds.  Extinguish flame with CO2 or similar
nondestructive type extinguisher.  Measure the dimensions of
the burnt area and calculate the rate of burning along the
major axis of the sample.

By definition, a chemical shall be considered a flammable
solid if it ignites and burns with a self-sustained flame at
a rate greater than 0.1 inches (3 mm) per second along its
major axis.

	Result
	:
	Burn Time: 0.8 sec
Burn Rate: 7.5 inch/sec
Comment: extremely flammable; large flame and large quantity
of smoke

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9); purity 98%

	Conclusion
	:
	This test substance is considered an extremely flammable
solid in accordance with test method CPSC 16 CFR; 1500.44

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, but not GLP.

	29.11.2004
	(8)

	
	
	

	Method
	:
	other: ASTM E 918-83 (re-approved 1993) and ASTM E 681-94 

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	LFL: 0.80 vol%, measured at 403.15 K;  UFL: 21.44 vol%,
measured at 403.15 K

	Test substance
	:
	Purity of Sample: 99.8 %

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, but not GLP.

	06.09.2005
	(26)


2.10
EXPLOSIVE PROPERTIES

2.11
OXIDIZING PROPERTIES

2.12
DISSOCIATION CONSTANT

2.13
VISCOSITY

2.14
ADDITIONAL REMARKS

3.1.1
PHOTODEGRADATION

	
	
	

	Type
	:
	air

	Light source
	:
	

	Light spectrum
	:
	  - IF "" <> "" "." 
  nm

	Relative intensity
	:
	  - IF "" <> "" "." 
  based on intensity of sunlight

	INDIRECT PHOTOLYSIS

	Sensitizer
	:
	other: OH, NO3 and O3

	Conc. of sensitizer
	:
	 

	Rate constant
	:
	  cm³/(molecule*sec)

	Degradation
	:
	  - IF "" <> "" "." 
  % after  

	Deg. product
	:
	

	Method
	:
	other (experimental) 

	Year
	:
	1990

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Methods of Atkinson et al., J Air Pollut. Control Assoc.
31:1090-1092, 1981: Atkinson et al., Atmos. Environ.
23:2679-2690, 1989; Atkinson et al., Environ. Sci. Technol.
24:1326-1332, 1990; Goodman et al., Arch. Environ. Contam.
Toxicol. 17:281-288, 1988.

	Result
	:
	Rate constant (cm3/molecule*sec): 
OH : 5.2 x 10E-13  
NO3: < 2 x 10E-16  
O3:  < 3 x 10E-20

	Test condition
	:
	Concentration of sensitizer: -2.4 x 10E-13 molecule/cm3
Temperature: 297 +/- 2 K and in the presence of ~ 740 Torr
total pressure of air.

Rate constants for the reactions of the test substance with
OH and NO3 radicals were determined using relative rate
techniques in which the decay rates of the test substance
and a reference organic (cyclohexane for the OH radical
reaction and n-heptane for the NO3 radical reaction) were
monitored in the presence of OH radicals and NO3 radicals,
respectively.  Upper limits to the rate constants for the
reactions of the test substance with O3 were determined by
monitoring the decay rates of the test substance in the
presence of O3.

The test substance and the reference organics were monitored
during each experiment by gas chromatography with ionization
detection (GC-FID), using a 20 ft x 0.125 in. stainless
steel (SS) column with 5% DC703/C20M on 100/120 mesh DMCS
Chromosorb G, operated at 333oK, for the cyclosiloxanes and
n-heptane.  Based on replicate analyses from the chamber,
the precision of the GC-FID analyses was < 3%.  The NO and
O3 concentrations were monitored during these experiments by
chemiluminescent and ultra-violet absorption instruments,
respectively.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9)  

Purity: 85% (degassed under vacuum prior to use)

	Conclusion
	:
	The NO3 radical and O3 reactions are of no importance as
tropospheric removal processes for this compound.  The
dominant gas-phase chemical loss process is by reaction with
the OH radical.  The calculated lifetime of
hexamethylcyclotrisiloxane in the troposphere due to
chemical reaction with the OH radical is approximately 30
days with a calculated half-life of 21 days.  .

	Reliability
	:
	(2) valid with restrictions

	
	
	 

	Flag
	:
	Critical study for SIDS endpoint

	06.09.2005
	(5) (29)


3.1.2
STABILITY IN WATER

	
	
	

	Type
	:
	abiotic

	t1/2 pH4
	:
	 2  IF "2" <> "" "." 
  minute(s) at 25 °C

	t1/2 pH7
	:
	 23  IF "23" <> "" "." 
  minute(s) at 25 °C

	t1/2 pH9
	:
	 .4  IF ".4" <> "" "." 
  minute(s) at 25 °C

	Deg. product
	:
	yes

	Method
	:
	OECD Guide-line 111 "Hydrolysis as a Function of pH"

	Year
	:
	2004

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4

	Deg. products
	:
	3663-50-1   222-920-3 1,1,3,3,5,5-hexamethyltrisiloxane-1,5-diol


	Method
	:
	The hydrolysis reaction was followed kinetically by
measuring the concentration of D3 in the hexane extract at
various times through 2-3 half-lives.  The reactions
employed an initial analyte concentration in buffer of
3.5x10-6 M (~0.777 mg/L).  0.001 M buffer solution with
target pH values of 7.00 and 9.00 were prepared by titration
of tris(hydroxymethyl)aminomethane with hydrochloric acid at
temperatures of 35, 25, and 10 oC.  0.001 M buffer solutions
of target pH 4.00 were prepared by titration of ammonium
hydroxide with formic acid at temperatures of 35, 25, and 10
oC.  Co-solvent:  <1% THF.  Sterilized Weaton Scientific
6-mL high-density polyethylene (HDPE) vials with Mininert
(TM) valve caps were used as the hydrolysis chamber.  Water
bath temperatures were adjusted to ± 0.1 oC and buffers to ±
0.1 pH reading.  Hydrolysis was initiated by spiking D3 into
a Mininert valve capped HDPE 6-mL vial containing a buffer
solution at a known temperature.  Immediately after spiking,
each sample was inverted 5 times by hand, and returned to
the water bath for an appropriate time interval.  At the
time of individual sample sacrifice, the hydrolysis sample
was removed from the bath, 5 mL of hydrolysis solution was
removed from the sample vial and transferred to a glass vial
containing 5 mL of 13C-D3/hexane extraction solution.  The
sample was vortexed for ~1 min, followed by ~5 min of
centrifuging at ~2000 rpm to facilitate separation.  An
aliquot was transferred to GC vial for GC-MS analysis.

	Remark
	:
	The primary hydrolysis product of D3 is hexamethyltrisiloxanediol (CAS No 3663-50-1).  Hexamethyltrisiloxanediol, which may further hydrolyze to additional silanediols, including dimethylsilanediol (CAS no 1066-42-8; DMSD). The equilibrium among DMSD and its dimer and trimer diols was studied by proton NMR and GC analysis of derivatized extracts (Spivak j, Dorn, B (1994) Environ Sci Technol 28:2345; cited in Chandra G (1997) Organosilicon Materials, Volume 3, The Handbook of Environmental Chemistry). The equilibrium constants indicate that DMSD will predominate in aqueous solutions at concentrations similar to and higher than those expected in environmental compartments.
This study was designed to determine the hydrolysis rate of
hexamethylcyclotrisiloxane (D3) by measuring its
disappearance as a function of time, not the formation of
degradation products.

	Result
	:
	The hydrolysis rate of D3 was observed to follow pseudo
first-order kinetics, was pH dependent, and accelerated at
higher temperature.  The catalytic constants, kH3O+ = 3,420
M-1min-1 and kOH- = 158,000 M-1min-1 demonstrate that base
catalysis is faster than acid catalysis.  The hydrolysis
experiment was duplicated for pH 7 at 35 oC with difference
of 9%.  Although this difference is higher than the target
2.5% indicated in the OECD guideline, the variability is not unexpected given the difficult extraction method and low concentration level of analyte.  Additional experiments were conducted at 10 and 35 oC.  These experiments were conducted at both pH 4 and 9, using 0.001 M buffer concentration employed for the 25 oC experiments.  The hydrolysis at pH 9 and 35 oC conditions was too rapid to collect a sufficient number of data points using the current technique.  The information for each pH value was used to construct a linear Arrhenius plot from which the Arrhenius constant (A) and activation energy (Ea) were determined for the specific acid and base catalyzed reactions.  The results show that activation energy is nearly 2 fold greater for the hydroxide ion catalyzed hydrolysis reaction than the hydronium ion catalyzed hydrolysis reaction, although a much greater preexponential factor, A, is associated with the hydroxide 
ion catalyzed hydrolysis reaction.  Average % recovery of D3 in the hexane extract from spiked buffer blanks
thermostatted at 25 oC ranged from 51% for pH 9, 88% for pH
4 to 98% for pH 7.  The lower recoveries observed at pH 4
and 9 at 25 oC are easily understood due to the rapid
hydrolysis rate at the extreme ends of the pH range tested. 

pH     Temp (oC)   Rate                Half-life,           
                  Constant, k(min-1)  t1/2 (min)
4      10.0+/-0.1  0.138               5.0
4      25.0+/-0.1  0.342               2.0
4      35.0+/-0.1  0.702               1.0
7      10.0+/-0.1  0.0055              126
7      25.0+/-0.1  0.0296              23
7      35.0+/-0.1  0.066 (Rep I)       10.5 (Rep I)
7      35.0+/-0.1  0.072 (Rep II)      9.6 (Rep II)
9      10.0+/-0.1  0.288               2.4
9      25.0+/-0.1  1.59                0.44
9      35.0+/-0.1  3.81                0.18 (estimated)

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS Number 541-05-9) supplied by Toshiba Silicone Company, Japan and characterized by the Dow Corning Corporation.  The GC purity was 99.978%.

	Conclusion
	:
	According to the definition put forth in the test
guidelines, the test substance was observed to be
hydrolytically unstable (t1/2<1 year) over a range of
environmentally relevant pH conditions at 10.0, 25.0, and
35.0 oC.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	24.01.2008
	(30) (31)


3.1.3
STABILITY IN SOIL

3.2.1
MONITORING DATA

3.2.2
FIELD STUDIES

3.3.1
TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

	
	
	Hexamethylcyclotrisiloxane

	Type
	:
	fugacity model level III

	Media
	:
	

	Air
	:
	 %  (Fugacity Model Level I)

	Water
	:
	 %  (Fugacity Model Level I)

	Soil
	:
	 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other

	Year
	:
	2008


	Method
	:
	Equilibrium Criterion (EQC) multimedia fugacity model (Mackay et. al. 1996).

The transport and distribution of hexamethylcyclotrisiloxane (CAS 541-05-9) between environmental compartments (air, water, soil, and sediment) were evaluated using the Equilibrium Criterion (EQC) multimedia fugacity model (Mackay et. al. 1996).  A Level III fugacity model for a Type 1 chemical (i.e., chemicals that partition into all environmental media) was used for the simulations.  All simulations were conducted at a data temperature of 25*C using default values of the model for compartment dimensions and properties.  Chemical specific data required for the simulations that were not available were estimated using structure activity relationships (SAR) developed by the United States Environmental Protection Agency (USEPA) Office of Pollution Prevention and Toxics (OPPT) and Syracuse Research Corporation.  The SAR models were used as provided in the Estimations Programs Interface (EPI) Suite®, which was obtained from the USEPA (2003).  SAR estimations were based on the SMILES (Simplified Molecular Input Line Entry System) notation for the chemical structure(s) of interest.



SMILES notation:
C[Si]1(C)O[Si](C)(C)O[Si](C)(C)O1
Molecular weight (g/mol):
222.47

Data temperature (ºC):
25

Water solubility (mg/L):
1.6
Varaprath et al 1996
Vapor pressure (mmHg):
5.03
AIChE DIPPR 2007
Melting point (ºC):
64.0
AIChE DIPPR 2007
Boiling point (ºC)
135.1
AIChE DIPPR 2007
Log Kow (no units):
4.38
Goss 2005
Biodegradation half-life (h)
900
Est.; BIOWIN (v4.02)
Hydrolyis half-life (h; pH 7.0, 25ºC)
0.38
Sun 2004
OH degradation (cm3 mol-1 s-1)
0.52 10-12
Atkinson 1991
Overall half-life (h):


"
Air:
3.77
Calculated (see note 1)
"
Water:
0.38
Calculated (see note 2)
"
Soil:
37.2
Calculated (see note 3)
"
Sediment:
37.8
Calculated (see note 4)



Note 1:  The overall reaction half‑life in air (
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The rate of catalyzed hydrolysis in air was assumed to be one‑tenth (1/10) of the rate of hydrolysis in water or 10 times (10x) the hydrolysis half‑life in water.  The OH degradation half‑life (
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) was calculated from the OH degradation rate constant and the 12-h average atmospheric OH radical concentration of 1.5(106 molecules/cm3 (Mount and Eisele 1992).



Note 2:
The overall reaction half‑life in water (
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Note 3:
The overall reaction half‑life in soil (
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The rate of biodegradation in soil was assumed to be one‑half (1/2) of the rate in water or 2 times (2x) the biodegradation half‑life in water.  Because of the high values for Log Kow, the rate of catalyzed hydrolysis in soil was assumed to be one‑hundreth (1/100) of the hydrolysis rate in water or 100 times (100x) the hydrolysis half‑life in water.



Note 4:
The overall reaction half‑life in sediment (
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The rate of biodegradation in sediment was assumed to be one‑ninth (1/9) of the rate in water or 9 times (9x) the biodegradation half‑life in water. Because of the high values for Log Kow, the rate of catalyzed hydrolysis in sediment was assumed to be one‑hundredth (1/100) of the hydrolysis rate in water or 100 times (100x) the hydrolysis half‑life in water.
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	Result
	:
	Equal Emissions Senario

Air

Water

Soil

Sed

Total

Emission rate (kg/h)

1000

1000

1000

Distribution (%)

9.6

1.0

89.4

0.0

Reaction losses (%)

33.4

33.3

31.5

0.0

98.2

Advective losses (%)

1.8

0.0

0.0

1.8

Overall persistence (d)

0.79

Reaction persistence (d)

0.80

Advective persistence (d)

43

Emission to Air Senario

Air

Water

Soil

Sed

Total

Emission rate (kg/h)

1000

Distribution (%)

99.9

0.0

0.1

0.0

Reaction losses (%)

94.8

0.0

0.0

0.0

94.8

Advective losses (%)

5.2

0.0

0.0

5.2

Overall persistence (d)

0.22

Reaction persistence (d)

0.23

Advective persistence (d)

4.2

Emission to Water Senario

Air

Water

Soil

Sed

Total

Emission rate (kg/h)

1000

Distribution (%)

1.2

98.3

0.0

0.4

Reaction losses (%)

0.1

99.8

0.0

0.0

99.9

Advective losses (%)

0.0

0.1

0.0

0.1

Overall persistence (d)

0.023

Reaction persistence (d)

0.023

Advective persistence (d)

38

Emission to Soil Senario

Air

Water

Soil

Sed

Total

Emission rate (kg/h)

1000

Distribution (%)

0.6

0.0

99.4

0.0

Reaction losses (%)

5.3

0.0

94.5

0.0

99.7

Advective losses (%)

0.3

0.0

0.0

0.3

Overall persistence (d)

2.1

Reaction persistence (d)

2.1

Advective persistence (d)

742


D3 initially hydrolyzes to hexamethyltrisiloxanediol followed by final hydrolysis to dimethylsilanediol (DMSD). 

Dimethylsilanediol is the final hydrolysis product of D3, but is not usually isolated because of its tendency to condense and form higher molecular weight oligomers. Dimethylsilanediol can be kept in a stable state only under special acid- and base- free conditions. Thus, most measured physicochemical properties of DMSD are not available; only measured water solubility of 1x 106 mg/L at 25ºC. Furthermore, due to these properties, current estimation models are not capable of calculating physicochemical or environmental fate values with any degree of accuracy. Thus, modeled data are not provided for DMSD because estimated physicochemical properties coupled with uncertainty associated with the modeling of this chemical class, could result in an assessment of an unrealistic scenario.  

The adsorption of DMSD onto surfaces and its tendency to polymerize itself are important properties of this chemical. In the environment, DMSD is expected to be found in water and air and to be adsorbed by soil and sediment, but is still subject to hydrolysis. Unbound DMSD in air, water, and soil is expected to degrade photolytically to silica and carbon dioxide. DMSD has been shown to biodegrade to methylsilanetriol, carbon dioxide, and silica. 



	Reliability
	:
	(4) not assignable

	
	
	Results were obtained using the EQC Model, as recommended by the U.S. Environmental Protection Agency.  Measured and estimated data were both used for chemical-specific data required by the model.

	Flag
	:
	Critical study for SIDS endpoint

	30.05.2006
	(34)(ii)


3.3.2
DISTRIBUTION

3.4

MODE OF DEGRADATION IN ACTUAL USE

3.5

BIODEGRADATION

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	other: activated sludge and sewage (primarily domestic waste)

	Concentration
	:
	20 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	28 day(s)

	Degradation
	:
	= .06  IF ".06" <> "" "." 
  (±) % after 28 day(s)

	Result
	:
	under test conditions no biodegradation observed

	Kinetic of testsubst.
	:
	0 day(s) = 0  IF "0" <> "" "." 
  %

	
	
	7 day(s) = 2.095  IF "2.095" <> "" "." 
  %

	
	
	14 day(s) = .36  IF ".36" <> "" "." 
  %

	
	
	21 day(s) = .72  IF ".72" <> "" "." 
  %

	
	
	28 day(s) = .06  IF ".06" <> "" "." 
  %

	Control substance
	:
	Benzoic acid, sodium salt

	Kinetic
	:
	14 day(s) = 96.8  IF "96.8" <> "" "." 
  %

	
	
	28 day(s) > 100  IF "100" <> "" "." 
  %

	Deg. product
	:
	no

	Method
	:
	OECD Guide-line 310 B "Ready Biodegradability -  CO2 in sealed vessels (Headspace Test)

	Year
	:
	2003

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Methods:
ASTM. 1995.  Standard test method for determining ready,
ultimate biodegradability of organic chemicals in a sealed
vessel CO2 production test.  ASTM E 1720 - 95.

ISO. 1999.  ISO 14593:1999 Water Quality - Evaluation of the
ultimate aerobic biodegradability of organic compounds in
aqueous medium - Method by analysis of inorganic carbon in
sealed vessels (CO2 headspace test). International  Standard
ISO/DIS 14593.

OECD, 1992.  Guideline for Testing of Chemicals.  Ready
Biodegradability.  301B CO2 Evolution Test.  Guideline #
301B.  Adopted 17 July 1992.

OECD, 2001. Guideline for the Testing of Chemicals. 
Proposal for a New Guideline 310. Ready Biodegradability -
CO2 in sealed vessels (Headspace Test). October 2001.

OPPTS. 1996.  Sealed vessel CO2 production test.  835.3120 
EPA 712-C-96-311.

Test Conditions
·
Inoculum (concentration and source):  The activated sludge
and sewage used for this study was obtained from the Wareham
Wastewater Treatment Plant, Wareham, Massachusetts.  This
treatment facility receives primarily domestic waste. 
Activated sludge was collected on 12 November 2003 and
transported to Springborn Smithers.  Upon arrival at
Springborn Smithers, the sludge was passed through a 2-mm
stainless-steel metal screen and then centrifuged in two 1-L
centrifuge tubes for 10 minutes at 1000 rpm.  The
supernatant from each centrifuge tube was decanted and the
sludge was combined into one tube.  To wash the sludge,
approximately 500 mL of mineral medium, pH 7.57, was added
to the sludge. This liquid sludge solution was mixed,
centrifuged, the supernatant was decanted and the percent
moisture of the sludge was determined.  The moisture content
of the activated sludge was determined using a Sartorius
model MA-30 moisture balance to be 94.67%. One hundred
fifty-five (155) mg of activated sludge was added to 15.5
liters of test medium to give a solids concentration of 10
mg solids/L.
·
Concentration of test chemical, vehicle used,
preacclimation conditions:  Test solutions for D3 were
prepared by adding 0.0066 g of test substance to 107 mL of
mineral media in each of 27, 160-mL serum bottles, resulting
in a final concentration of 20 mg C/L.  
·
Temperature of incubation ºC:  20.0 to 23.3 ºC.
·
Dosing procedure:  Ninety nine (99) test vessels were
established: 27 vials for the test substance, 18 vials for
the toxicity control, 27 vials for the reference substance
(sodium benzoate) and 27 vials for the inoculum control. 
Test medium (107 mL), containing 10 mg activated sludge (dry
weight basis) per liter, was added to each test vessel. 
Test vessels were dosed with the individual test substance
and/or reference substance.  
·
Sampling frequency:  Triplicate test vessels for the test
substance, the reference substance, and the inoculum control
and duplicate test vessels for the toxicity control were
removed from the environmental chamber on days 2, 4, 7, 10,
14, 21 and 28 for CO2 analysis.
·
Appropriate controls and blank system used:  Sodium
benzoate control solutions were prepared by adding 0.107 mL
of the 10.0 mg C/mL stock solution to 107 mL of mineral
media in each of 27, 160-mL serum bottles, resulting in a
final concentration of 10 mg C/L.  Control vessels contained
107 mL of inoculated test medium only.  The toxicity control
vessels contained both test and reference substance.
Toxicant control solutions for D3 were prepared by adding
6.6 mg of test substance to 107 mL of mineral media in each
of 18, 160-mL serum bottles and adding 0.107 mL of the 10 mg
C/mL sodium benzoate stock solution resulting in a final
concentration of 30 mg C/L.
·
Analytical method used to measure biodegradation:  For the
determination of total inorganic carbon (TIC), 1.0 mL of the
headspace gas from the acidified test vessels was injected
into a Dohrman DC-80 Total Organic Carbon analyzer.  Four or
five calibration standards and a blank were also analyzed
with each set of test samples.  Calibration standards were
prepared in purified reagent water using the 36 mg C/L
sodium hydrogen carbonate stock solution at concentrations
of 1.00, 3.00, 9.00 and 18.0 mg C/L.
·
Method of calculating measured concentrations (i.e.,
arithmetic mean, geometric mean, etc.):  TIC, mainly CO2,
evolved from each test system was calculated using the
following equations:

The total mass (mg) of inorganic carbon (TIC) in each bottle
is:

TIC = mg  C in the liquid + mg C in the headspace = (VL x
CL) + (VH x CH)
where:
VL = volume of liquid in the bottle
CL = concentration of TIC in the liquid (mg/L carbon)
VH = volume of the headspace
CH = concentration of TIC in the headspace (mg/L carbon)

Acidification results in equalization of the concentration
of carbon dioxide between the liquid and headspace;
therefore, only TIC concentration in the headspace needs to
be determined and a correction made for dilution of CO2 from
the medium into the headspace.

Therefore:
TIC = (VL + VH) / (VL) x CH

The percentage biodegradation (% D) is calculated as:

%D = (TICt - TICb) / TOC x 100
Where:
TICt = mg TIC in the test bottle at time t
TICb = mean mg TIC in the blank bottles at time t
TOC = mg TOC initially added to the test bottle

	Result
	:
	Degradation % after time:  The mean percent biodegradation
(net cumulative percent CO2 evolved) in the test substance
and control vessels during the 28-day headspace
biodegradation study was reported as follows at 0, 2, 4, 7,
10, 14, 21, and 28 days:

Sodium benzoate: 0, 65.00, 82.28, 90.61, 90.11, 96.80,
98.63, 104.74
D3: 0, -0.287, 1.426, 2.095, -0.07, 0.36, 0.72, 0.06
D3 toxicity control: 0, 21.78, 29.12, 31.36, 29.91, 35.89,
30.27, 32.06

The mean biodegradation value for
cyclotrisiloxane, hexamethyl- (D3) was 0.06% of theoretical,
indicating that no biodegradation occurred.  

Kinetic: 
Biodegradation of the reference substance, sodium benzoate,
increased during the study.  Ultimate biodegradation
subsequently peaked at 105%.  Sodium benzoate, therefore,
can be considered "readily biodegradable" under the OECD
criterion since >60% CO2 was produced within a 10-day window
after reaching 10% CO2 production.  In addition, the rapid
and extensive biodegradation of sodium benzoate confirmed
the presence of an active and viable microbial population
and confirmed system integrity.  

Breakdown products:  No degradation products were
detected as determined by measurement of Total Organic
Carbon only.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9); 
purity 99.9%

	Conclusion
	:
	Cyclotrisiloxane, hexamethyl- (D3) cannot be classified as
biodegradable under the conditions of the test.  The test
substance was not toxic to the inoculum since there was
32.06% biodegradation in the D3 toxicity control.  The
procedural control, sodium benzoate, was considered readily
biodegradable under the OECD definition (>60% CO2 production
within 28 days and within a 10-day window of reaching 10%
CO2 production).  Thus, the microbial inoculum for the study
was acceptable.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	04.04.2005
	(15)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	predominantly domestic sewage

	Concentration
	:
	125 mg/l related to Test substance

	
	
	1250 mg/l related to Test substance

	Contact time
	:
	20 day(s)

	Degradation
	:
	  - IF "" <> "" "." 
  (±) % after  

	Result
	:
	

	Deg. product
	:
	

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Manometric Biochemical Oxygen Demand
Standard biochemical oxygen demand conditions, typically 20
°C in the dark.

A Hach Manometeric BOD Apparatus, Model 2173 was used to
determine the biochemical oxygen demand.  Fresh secondary
effluent from the City of Midland (MI) Wastewater Treatment
Plant was used as seed in these tests.  The test material
was tested at 125 and 1250 mg/L in a standard 20-day test;
5-day test also conducted.

	Result
	:
	10.3 ± 4.6 mg O2/L after 5 day(s) at 125 mg/L test material
6.6 ± 6.0 mg O2/L after 5 day(s) at 1250 mg/L test material
26.3 ± 12.2 mg O2/L after 20 day(s) at 125 mg/L test
material
29.0 ± 8.0 mg O2/L after 20 day(s) at 1250 mg/L test
material

	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	Biodegradation of D3 was observed under the conditions of
the test.  Author indicates that biodegradation was not
expected and suggested that the result may have been related
to test material sublimation.

	Reliability
	:
	(3) invalid

	
	
	Results may or may not be real, but validity cannot be
determined from the experiment as conducted.

	05.12.2005
	(2)


3.6

BOD5, COD OR BOD5/COD RATIO

3.7

BIOACCUMULATION

	
	
	

	Species
	:
	Oncorhynchus mykiss (Fish, fresh water)

	Exposure period
	:
	14 day(s) at  °C

	Concentration
	:
	67 µg/l

	BCF
	:
	= 100 

	Elimination
	:
	no data

	Method
	:
	other 

	Year
	:
	1991

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	One concentration plus a control was utilized.   The water
concentration was maintained at 67 ± 11 µg/L, which is
approximately 4% of the water solubility limit.

Dechlorinated municipal water was saturated with the test
material in three large glass vessels connected in series in
which approximately fifteen grams of the test material was
placed on the water surface.  The water was gently stirred
with a magnetic stirrer at a rate which minimizes generation
of droplets.  The saturated water was drawn from the bottom
of the last vessel through stainless steel or glass tubing
which is submerged in a water bath maintained at 12 ± 2 °C.
 
Control water was drawn through submerged tubing in a
similar fashion.  The rainbow trout (10 control fish and 10
exposed fish) were enclosed in 1.7 liter gas-drying columns
which were partially submerged in the water bath throughout
exposure.  The flow rate through both exposure chambers was
the minimal flow sufficient to maintain adequate dissolved
oxygen for the test organisms.  The entire system was
sealed, except for the overflow, to prevent loss of the test
material.  Treated water from the system drained through
activated charcoal prior to disposal.

All fish were analyzed for D3 by solvent extraction and GC
analysis. The fish were weighed and placed in a vial with
approximately ten times the fish weight of distilled water
and 1.0 mL of n-pentane containing dodecamethylpentasiloxane
as internal standard.  The vials were sealed and sonically
digested until visually homogeneous.  Frequent water changes
in the sonicator prevented the samples from becoming too
warm.  The samples were shaken overnight on a wrist-action
shaker after they were digested.  The n-pentane was analyzed
for the water material  by gas chromatography
(Hewlett/Packard HP 5830).

The water from the exposure chambers was analyzed for D3 by GC
essentially as described for fish.  The water was siphoned
into Teflon bottles from the exposure chambers  through the
sampling port.  After determining sample weight 1.0 mL of
n-pentane containing an internal standard was added and the
samples were shaken on a wrist action shaker.
  
Quantification consisted on of comparison of total area
counts of the unknowns versus known standards relative to
the internal standard.  Final results were adjusted for
response factor and sample weights.

Dissolved oxygen levels in the exposure and control vessels
were determined at the beginning, end and every Monday,
Wednesday, and Friday of the test using a Beckman Fieldlab
dissolved oxygen meter.  pH was determined on the same
schedule using an Orion Ionalyzer 501 calibrated with known
standards.

Checks for mortalities and other untoward effects were 
conducted on a daily basis.  Special attention was given to
signs of narcosis (e.g. dark integument and and loss of
equilibrium).

	Remark
	:
	The BCF value was determined only at day 14 and the
depuration rate was not measured.  The author comments that
this study did not determine if equilibrium (i.e.
steady-state) had been achieved by 14-d.  However,
subsequent studies with a similar substance (i.e.
decamethylcyclotetrasiloxane) reached the steady state BCF
value within seven days. This suggests that hexamethylcyclotrisiloxane was at the steady-state BCF plateau when the 14-d measurements in this
study were conducted.

	Result
	:
	The BCF was determined at one time point after 14 days of
exposure.   The D3 concentration was measured in nine fish, with one additional sample not recovered.  Individual values for the nine fish were:

Sample Wt. (g)

D3 Concentration (µg/kg)

1.228

11600

1.045

7780

0.573

Sample not recovered

0.617

3660

0.496

2930

0.482

8240

0.601

1760

0.509

6670

0.727

8660

0.853

9150

The mean tissue concentration was 6700 ± 3300
µg/kg resulting in a measured BCF of 100 ± 49.  

Hexamethylcyclotrisiloxane caused some morbidity, but only a
single mortality occurred among the exposed rainbow trout
during this test.  The observed adverse reactions increased
with increasing length of exposure.  The only mortality
occurred at the end of the study.  Throughout the exposure
period the fish fed sluggishly and towards the end of the
study a few were noticed to be discolored and hypoactive. It is unknown whether this was related to D3 or its hydrolysis products.


Dissolved oxygen concentrations ranged from 7.1 to 12.5 mg/L
in the control and 8.2 to 12.0 in the exposure vessel.  Temperature ranged from 11.5 to 12.9 in the control and from 11.2 to 12.4 in the
exposure vessel.

The pH in the exposure vessel declined throughout the course of the study. Initial exposure vessel pH was 6.61 and dropped below 6.5 from days 5-14 with a mean value of 6.29 ± 0.22.  Initial control vessel pH was 6.68 and declined below 6.5 from days 12-14.  Mean pH values were 6.53 ± 0.18.  U.S. EPA water quality criteria (USEPA, 1976) indicate that morbidity and morality of fish are common at pH values less than 6.5.  Some morbidity and one mortality were reported among the ten fish.   
The mean length of the control fish at termination was 4.1 ±
0.4 cm and of the exposed fish it was 4.2 ± 0.3 cm.  The
weights of the test organisms were 689 ± 217 mg for the
controls and 713 ± 254 mg for the exposed fish.

The levels of hexamethylcyclotrisiloxane in the exposure
vessel were measured at 67 ± 11 µg/L.  There was no
significant difference in D3 levels measured in the water
before or after introduction of the fish (64 ± 19 µg/L prior
to addition vs 68 ± 9 µg/L after).

The mean and standard deviation of the measured
concentrations of D3 in the fish was 6700 ± 3300 µg/kg.

	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	The test material bioconcentrated in rainbow trout during a
14 day exposure to a BCF value of approximately 100. 



	Reliability
	:
	(2) valid with restrictions

	
	
	Study follows generally accepted scientific methods and was
well-documented. It is unknown to what extent the diminished health of the fish may have affected uptake and elimination of the test material.  Study was conducted under U.S. FDA GLP, 21 CFR part 58.

	05.12.2005
	(4)


3.8

ADDITIONAL REMARKS

4.1

ACUTE/PROLONGED TOXICITY TO FISH

			
	Type

	:

	static


	Species
Exposure Period

	:

	Lepomis macrochirus (Fish, fresh water)


	Unit

	:

	96 hour(s)


	NOEC

	:

	mg/l


	LC0

	:

	= 100  IF "100" <> "" "." 
  


	LC50

	:

	= 100  IF "100" <> "" "." 
  


	LC100

	:

	> 100  IF "100" <> "" "." 
  


	Limit test

	:

	> 100  IF "100" <> "" "." 
  


	Analytical monitoring

	:

	no


	Method

	:

	no


	Year

	:

	other 


	GLP

	:

	1979


	Test substance
Method
Test Conditions

	:

	no


		:

	as prescribed by 1.1 - 1.4



	
	:
:
:

:

:

:

:

:

:

:

:

:

:

:

:

:
	Flow –through

Oncorhynchus mykiss (Rainbow Trout), freshwater fish

96 hours

mg/L

1.6

≥1.6

>1.6

>1.6

Yes

Analytical verification of the stock solution used for dosing was conducted; analytical monitoring of the test solutions was not done due to rapid hydrolysis of the test  material.

OPPTS Draft Guideline 850.1075 under flow-through conditions

2007

Yes

Hexamethylcyclotrisiloxane

The test was conducted using an intermittent-flow proportional diluter and a a set of eight exposure vessels.  The exposure system was constructed of glass and silicone sealant, and was designed to provide a single concentration of test substance, a dilution water control and a solvent control.  Duplicate vessels were established for each control and four replicates were estabilished for the treatment level.

A 16 mg/mL dilutor stock solution was prepared in acetone and analyzed to confirm the D3 concentration in this solvent stock.  The solvent stock solution was delivered into the diluter’s mixing chamber via syringe.  The resulting solution was observed to be clear and colorless.  A Glenco® 50-mL gas-tight syringe in conjunction with a Harvard Syringe Pump was calibrated to deliver 0.040 mL/cycle of 16 mg/mL D3 solution into the diluter’s chemical mixing chamber which received 0.40 L of dilution water per cycle.  The mixing chamber was continuously mixed.  The concentration of D3 in the solution contained withing the mixing chamber was equivalent to the nominal concentration of 1.6 mg/L.  Dilutor flow was maintained at a rate to deliver approximately 10 solution replacements per day.  

The exposure vessels were maintained in an area illuminated with fluorescent bulbs at an intensity of 63 to 81 footcandles (680 to 870 lux)  with a 16 hour light and eight hour dark photoperiod.  Sudden transitions between light and dark periods were avoided.  Dilution water was characterized as having total hardness and alkalinity ranges (as CaCO3) of 44 ot 46 mg/L and 22 to 23 mg/L respectively, a pH of 6.9 to 7.4 and a specific conductance of 210 to 220 µmhos/cm.  The total organic carbon content (TOC) was 0.58 mg/L.  The dilution water control vessels had a dissoled oxygen concentration of 11 mg/L at test initiation and a range of 8.8 to 9.4 mg/L during the test.  The pH measured in the dilution water control vessel replicates was 7.2 at test initiation and ranged from 6.8 to 6.9 at test termination.  



	Conclusions:

Reliability

10.29.2008
(2)

Type
	:

:

:
	This study resulted in no apparent toxicity to rainbow trout when dosed under conditions that would simulate a discharge of D3 at its limit of water solubility. 

(2) Valid with restrictions

Test was conducted under GLP using a single nominal concentration at the limit of water solubility.

(ll)
static

	Species
	:
	Lepomis macrochirus (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 100  

	LC0
	:
	= 100  

	LC50
	:
	> 100  

	LC100
	:
	> 100  

	Limit test
	:
	no

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	This study was conducted in accordance with U.S. EPA
recommendations (EPA 660/3-75-009) available at the time the
study was run.  Ten bluegill sunfish per dose level and a
control were placed in polyethylene lined test vessels.  
Each test vessel was filled with reconstituted soft water
prepared from distilled water.   Bluegill were maintained at
22 °C.  

Three test concentrations were utilized plus a control. 
Nominal test concentrations were 1, 10, and 100 mg/L. 
Observations were made and mortalities were recorded at 0,
24-h, 48-h, 72-h, and 96-h.

	Result
	:
	Results were: 
                             
                       No. Of Living Bluegill Alive
Conc.(mg/L)    0-h     24-h      48-h      72-h      96-h
     100             10      10         10           10       10
      10              10      10         10           10       10
       1               10      10         10           10       10
 Control            10      10         10           10       10

	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	These studies indicate that hexamethylcyclotrisiloxane poses
minimal hazard to the aquatic organisms tested.  This may be
due to the low water solubility of the chemical and
sublimation.

	Reliability
	:
	(4) unable to assign

	
	
	Study follows generally recognized scientific prodedures but
utilizes a static exposure and nominal concentrations.  Test
was conducted at concentrations significantly above the
limit of water solubility.   Test material was likely to
have undergone significant hydrolysis within the timeframe
of the study.  Study was not GLP.

	05.12.2005
	(2)

	
	
	

	Type
	:
	static

	Species
	:
	Oncorhynchus mykiss (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 100  IF "100" <> "" "." 
  

	LC0
	:
	= 100  IF "100" <> "" "." 
  

	LC50
	:
	> 100  IF "100" <> "" "." 
  

	LC100
	:
	> 100  IF "100" <> "" "." 
  

	Limit test
	:
	no

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	This study was conducted in accordance with U.S. EPA
recommendations (EPA 660/3-75-009) available at the time the
study was run.  Eight rainbow trout per dose level and a
control were placed in polyethylene lined test vessels.  
Each test vessel was filled with reconstituted soft water
prepared from distilled water.   Rainbow trout were
maintained at 12 °C.  

Three test concentrations were utilized plus a control. 
Nominal test concentrations were 1, 10, and 100 mg/L. 
Observations were made and mortalities were recorded at 0,
24-h, 48-h, 72-h, and 96-h.

	Result
	:
	Results were:
                         No. Of Living Rainbow Trout
Conc. (mg/L)    0-h     24-h      48-h      72-h      96-h
   
    100                8         8           8            8         8
     10                 8         8           8            8         8
      1                  8         8           8            8         8
Control              8         8           8            8         8



	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	These studies indicate that hexamethylcyclotrisiloxane poses
minimal hazard to the aquatic organisms tested.  This may be
due to the low water solubility of the chemical and
sublimation.

	Reliability
	:
	(4) unable to assign

	
	
	Study follows generally recognized scientific prodedures but
utilizes a static exposure and nominal concentrations.  Test
was conducted at concentrations significantly above the
limit of water solubility.   Test material was likely to
have undergone significant hydrolysis within the timeframe
of the study.  Study was not GLP.

	05.12.2005
	(2)


4.2

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Type

:

static

Species
Exposure Period

:

Lepomis macrochirus (Fish, fresh water)

Unit

:

96 hour(s)

NOEC

:

mg/l

EC0

:

= 100  IF "100" <> "" "." 
  

EC50

:

= 100  IF "100" <> "" "." 
  

EC100

:

> 100  IF "100" <> "" "." 
  

Limit test

:

> 100  IF "100" <> "" "." 
  

Analytical monitoring

:

no

Method

:

no

Year

:

other 

GLP

:

1979

Test substance
Method
Test Conditions

:

no

:

Critical study for SIDS endpoint
Flag

10.29.2008
(30) (31)
Type
	:
:
:

:

:

:

:

:

:

:

:

:

:

:

:

:
:

:

:


	Flow –through

Daphnia magna, freshwater invertebrate

48 hours

mg/L

1.6

≥1.6

>1.6

>1.6

Yes

Analytical verification of the stock solution used for dosing was conducted; analytical monitoring of the test solutions was not done due to rapid hydrolysis of the test  material.

OPPTS Draft Guideline 850.1010 under flow-through conditions

2007

Yes

Hexamethylcyclotrisiloxane

The test was conducted using an intermittent-flow proportional diluter and a a set of eight exposure vessels.  The exposure system consisted of two replicate test vessels each for the dilution water control, solvent control and test solution.  Test vessels consisted of 1600 mL square glass battery jars which had two holes drilled in each side 15 cm from the bottom.  The holes were covered with Nitex® 40-mesh screen for drainage.  The total test solution volume was maintained at 1400 mL.  

A 16 mg/mL dilutor stock solution was prepared in acetone and analyzed to confirm the D3 concentration in this solvent stock.  The solvent stock solution was delivered into the diluter’s mixing chamber via syringe.  The resulting solution was observed to be clear and colorless.  A Glenco® 10-mL gas-tight syringe in conjunction with a Harvard Syringe Pump was calibrated to deliver 0.0203 mL/cycle of 16 mg/mL D3 solution into the diluter’s chemical mixing chamber which received 0.203 L of dilution water per cycle.  The mixing chamber was continuously mixed.  The concentration of D3 in the solution contained withing the mixing chamber was equivalent to the nominal concentration of 1.6 mg/L.  Dilutor flow was maintained at a rate to deliver approximately 10 solution replacements per day.  

The exposure vessels were maintained in an area illuminated with fluorescent bulbs at an intensity of 75 to 81 footcandles (810 to 870 lux)  with a 16 hour light and eight hour dark photoperiod.  Sudden transitions between light and dark periods were avoided.  Dilution water was characterized as having total hardness and alkalinity (as CaCO3) of 160 mg/L and 100 mg/L respectively, a pH of 7.8 and a specific conductance of 500 µmhos/cm.  The total organic carbon content (TOC) was 0.30 mg/L.  The dilution water control vessels had a dissoled oxygen concentration range of 8.8 to 8.9mg/L at test initiation and a range of 9.2 to 9.3 mg/L during the test.  The pH measured in the dilution water control vessel replicates was 7.9 at test initiation and 7.8 at test termination.  

This study resulted in no apparent toxicity to Daphnia magna when dosed under conditions that would simulate a discharge of D3 at its limit of water solubility.
(2) Valid with restrictions

Test was conducted under GLP using a single nominal concentration at the limit of water solubility.
Critical study for SIDS endpoint
(mm)
static

	Type
Species
	:

:
	static

Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 10  

	EC0
	:
	= 10  

	EC50
	:
	> 100  

	EC100
	:
	> 100  

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	This study was conducted in accordance with U.S. EPA
recommendations (EPA 660/3-75-009) available at the time the
study was run.  Ten daphnids were placed in duplicate 250 mL
glass beakers at each exposure concentration (20 daphnids at
each dose level).   Two hundred mL of reconstituted hard
water prepared from distilled water, was added to each test
beaker.

Daphnids were maintained at 23 ± 1°C under 600 ft-candles of
illumination with a light-dark cycle of 18-6 hours.

Daphnids were exposed to three test concentrations and a
control.  Nominal test concentrations were 1, 10, and 100
mg/L. Observations were made and mortalities were recorded
at 0, 24-h, and 48-h.

	Result
	:
	Results were:
                       No. of Living Daphnia
Conc. (mg/L)    0-h            24-h          48-h
        100            20             20             18
         10             20             20             20
          1              20             20             20
    Control          20             20             19          

24- and 48-hour LC50 values > 100 mg/L

	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	These studies indicate that hexamethylcyclotrisiloxane poses
minimal hazard to the aquatic organisms tested.  This may be
due to the low water solubility of the chemical and
sublimation.

	Reliability
	:
	(4) unable to assign

	
	
	Study follows generally recognized scientific prodedures but
utilizes a static exposure and nominal concentrations.  Test
was conducted at concentrations significantly above the
limit of water solubility.   Test material was likely to
have undergone significant hydrolysis within the timeframe
of the study.  Study was not GLP.

	05.12.2005
	(2)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	µg/l

	NOEC
	:
	= 129  IF "129" <> "" "." 
  

	EC50
	:
	> 129  IF "129" <> "" "." 
  

	EC100
	:
	> 129  IF "129" <> "" "." 
  

	Limit Test
	:
	no

	Analytical monitoring
	:
	yes

	Method
	:
	other 

	Year
	:
	1991

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	The level of D3 in the D3 saturated water at the start of
the test and in the various dilutions at test termination
were determined by solvent extraction followed by gas
chromatography.  A known amount of test solution was placed
in a Teflon bottle along with 1.0 mL of n-pentane containing
an internal standard.  These were sealed and placed on a
wrist-action shaker for at least two hours prior to analysis
by GC.  Levels of D3 were determined by comparing the area
counts of the D3 peak of the unknowns relative to the
internal standard versus known standards and adjusting for
sample weight.

Specfic methods: Hexamethylcyclotrisiloxane (D3) obtained
from Aldrich Chemical Company (lot #04221MV) was used for
this study.  The test material was a semi-crystalline solid
with a water solubility of ~ 1500 µg/L.  Five grams of the
test material were placed on the surface of approximately
eight liters of dechlorinated municipal water.  The sealed
saturator system was designed such that D3 saturated water
could be withdrawn from the bottom without disturbing the
surface water.  The system was gently agitated with a stir
bar for several days prior to the start of the test.  

Daphnia magna utilized in the test were less than 24-h old
and obtained from egg-bearing, ephippia-free in-house
daphnids cultured on unicellular green algae.   The
D3-saturated and dilution water were unhardended (harness
typically 60-80 mg/L as CaCO3) dechlorinated municipal
water.  Daphnia cultures were maintained in the same water
that was hardened to 200-220 mg/L. 

The test was conducted at 22 ± 2°C in duplicate 500 mL glass
bottles filled to capacity with test solution and sealed
with screw top lids throughout the study.  The highest test
concentration used in the test was the level of D3 obtained
by the saturator system.  This water was mixed with dilution
water such that levels of 0% (control), 6.25%, 12.5%, 25%,
50% and 100% D3-saturated water were used.  Ten daphnia were
added to each test vessel.  Each vessel was examined for
mortalities and other untoward effects at 2, 24, and 48-h.

Dissolved oxygen and pH were determined at the end of the
test in a number of vessels.  The levels of D3 were
determined in the D3-saturated water at the start of the
test and in at least one test  bottle at each dose level at
test termination by solvent extraction and gas
chromotography as previously described.

	Result
	:
	Results were:                                    
                          No. Of Living Daphnids
     Conc.         0-h        2-h        24-h          48-h 
    100 %          20          20          20          20
 50% dil.          20          20          20          20
25 %  dil.         20          20          20          19
12.5 % dil.        22          22          21          20
6.25% dil.         20          20          20          20
Control            20          20          20          20

Analytical results were:
Four replicate samples of saturator water were analyzed at
0-h.  The results were 1130,  1210, 1140, and 1130 µg/L.

Analyses of test vessels (µg/L) at 48-h were:
Control  = non-dectable 
6.25%  = 6.8
12.5 %  = 21   
25 %  = 30    
50%  = 59 
100%  = 129, 132

Dissolved oxygen levels ranged from 8.2 mg/L in the controls
to 11.0 mg/l at 100% due to presence of algae in the
dilutor.  pH values ranged from 6.04 to 6.48.

	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	Hexamethylcyclotrisiloxane is not acutely toxic to Daphnia 
magna at concentrations of 130 µg/L or less over the 48-h
test period.  The daphnids can also withstand short exposure
to concentrations approaching the limit of water solubility
of the test material without any apparant ill effects.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study follows generally recognized scientific standards,
well-documented and accpetable for assessment, but was not
GLP.

	05.12.2005
	(3)


4.3

TOXICITY TO AQUATIC PLANTS E.G. ALGAE

	
	
	

	Species
	:
	other algae: Pseudokirchneriella subcapitata

	Endpoint
	:
	other: yield

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 1.6  IF "1.6" <> "" "." 
  

	EC10
	:
	= .48  IF ".48" <> "" "." 
  

	EC50
	:
	> 1.6  IF "1.6" <> "" "." 
  

	EC20
	:
	> 1.6  IF "1.6" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 201 "Algae, Growth Inhibition Test"

	Year
	:
	2007

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Test organism: Pseudokirchneriella subcapitata, inoculum - three days since previous transfer
Source: Springborn Smithers culture

Test conditions:
Closed system, 96 hour duration, 24 oC, continuous illumination at 420 to 540 footcandles (4500 to 5800 lux), shaking rate of 100 rpm.  Due to the volatile nature of the test substance volatile organic analysis (VOA) vials with Teflon ®-lined screw caps were used rather than traditional caps which allow air exchange.  This procedure was used to minimize the loss of test substance.  Twelve replicates per treatment level and the control and 24 replicates for the solvent control were prepared.  The additional two replicates per treatment level and controls were used for analytical and water quality measurements.  Water quality parameters (pH and conductivity) were measured at test initiation and at the termination of the 96-hour exposure period.

Dilution water: Algal Assay Procedure (AAP) medium

Nominal test concentrations: 0.10, 0.20, 0.40, 0.80 and 1.6 mg/L.  The concentration of 1.6 mg/L, the highest concentration tested, is considered representative of the functional limit of solubility.  All test solutions were observed to be clear and colorless with no visible undissolved test substance.

Effect criteria: 0- to 96-hour cell density and 0- to 72-hour average growth rate (u ave) and biomass expressed as yield relative to the performance of the solvent control data.

Analytical measurements: A gas chromatography with flame ionization detection (GC/FID) method was used to analyze for D3.  The method validation study established an average recovery of 97.4%.

Yield was calculated as biomass (cell density) at each interval of the test minus the initial biomass at the start of the test.

	Result
	:
	All results based on nominal concentrations (mg/L)

0-72 Hour Yield:
EC10 (95% confidence intervals): 0.48 (0.11 - 0.75)
EC20 (95% confidence intervals): > 1.6 (NA)
EC50 (95% confidence intervals): > 1.6 (NA)
NOEC: 1.6

0-72 Hour Average Growth Rate:
EC10 (95% confidence intervals): > 1.6 (NA)
EC20 (95% confidence intervals): > 1.6 (NA)
EC50 (95% confidence intervals): > 1.6 (NA)
NOEC: 1.6

0-96 Hour Cell Density:
24-hour EC50 (95% confidence intervals): > 1.6 (NA)
48-hour EC50 (95% confidence intervals): > 1.6 (NA)
72-hour EC50 (95% confidence intervals): > 1.6 (NA)
96-hour EC50 (95% confidence intervals): > 1.6 (NA)
NOEC: 1.6

NA = Not Applicable. EC value was empirically estimated, therefore, corresponding 95% confidence intervals could not be calculated.

The 96-hour EC50 value based on cell density was empirically estimated to be > 1.6 mg/L.  Additional testing to further define the EC values was not performed since the highest concentration tested represents the test substance's limit of solubility in algal medium.

pH at test initiation: 7.0 to 7.2
pH at test termination: 9.2 to 9.3 (the increase in pH during exposure is common in static algal cultures and is due to photosynthesis by the algae)

Conductivity measured at test initiation and termination in the treatment and control solutions ranged from 80 to 100 umhos/cm.  Continuous temperature monitoring established that the temperature was maintained at 24 oC during the test period.  Light intensity of the test area ranged from 420 to 540 footcandles (4500 to 5800 lux). 

The following acceptance criteria were required by the OECD TG 201: the cell growth in the solvent control must increase from the initial density (1.5 x 10E4 cells/mL) by more than 16 times after 72 hours of growth.  Additionally, the mean coefficient of variation (CV) for section-by-section specific growth rates (day 0 to 1, 1 to 2, and 2 to 3) in the solvent control replicates should not exceed 35%.  The CV for the average growth rate of the solvent control for the entire test period (0- to 72-hour growth rate) should not exceed 7%.  During this study, the 72-hour cell density in the solvent control was 39.92 x 10E4 cells/mL, which exceed the criterion of 24 x 10E4 cells/mL at 72 hours.  The mean daily CV for growth rates was 28% and the CV for 0- to 72-hour growth rate was 2.6%, which exceed the criterion.

	Test substance
	:
	Purity 99.996%

	Reliability
	:
	(2) valid with restrictions
Although D3 concentrations in the solvent stock solutions were measured prior to the start of the study, concentrations in the test vessels were not measured.  Methods to maintain test concentrations (e.g. flow-through) in algae studies are unavailable, hence this study is representative of the potential effect on algae exposed to an initial dose of D3.



	Flag
	:
	Critical study for SIDS endpoint

	10.10.2007
	(28)

	
	
	

	Species
	:
	other algae: Pseudokirchneriella subcapitata (formerly known as Selenastrum capricornutum)

	Endpoint
	:
	other: growth rate and biomass

	Exposure period
	:
	12 day(s)

	Unit
	:
	mg/l

	IL50
	:
	> 100  IF "100" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	The test method followed the Algal BioAssay Procedure as
described in  "Biological  Field and Laboratory Methods
(EPA-670/4-73-001)".  Tests were conducted in triplicate in
polycarbonate Ehrlenmeyer flasks. The test guideline that
was followed includes illumination at 600 ft-candles and a
temperature range of 24 ± 2 °C.  Test concentrations were 0,
1, 10, and 100 mg/L.    Each test vessel was innoculated
with a dose sufficient to produce a starting filament
concentration of 10,000 cells/mL. Algae cell numbers were
determined by hand counitng on days 0, 3, 4, 5, 6, 7, 10,
11, and 12 using a hemocytometer.  Duplicate counts of
triplicate samples were conducted on each test vessel.  

The median inhibitory limit (IL50) was calculated for the
exponential growth rate and the final yield.  A complete
description of the calculations can be found in the Handbook
of Phycological Methods (1973).

	Result
	:
	Hexamethylcyclotrisiloxane and Selenastrum (cells/mL)
Initial cell density 10000 cells/mL


Treatment  Replicate  Day 3  Mean     Day 4    Mean
Control        A            66700  119000  10000    275000
                     B          205000                300000
                     C            86700                425000

1 mg/mL      A          125000   141000  200000   233000
                     B          200000                 275000
                     C          100000                 225000

10 mg/mL    A         100000   125000  350000   342000
                     B          75000                  250000
                     C         200000                  425000

100 mg/mL   A        125000   75000     250000   233000
                      B          57000                  400000
                      C          25000                    50000

The IL50 was determined to be >100 mg/l, the maximum
concentration tested.

	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	These studies indicate that hexamethylcyclotrisiloxane poses
minimal hazard to the aquatic organisms tested.  This may be
due to the low water solubility of the chemical and
sublimation.

	Reliability
	:
	(3) invalid

	
	
	Study conducted in accordance with U.S. EPA recommendations
at the time the study initiated.  

This study would not be considered valid by current guidelines due to poor control performance.  Today's criteria are that cell counts at 72 hours should have increased by at least 16 times and 100 times at 96 hours.  Also the coefficient of variation for the controls at 72 and 96 hours should be less than 20%.  None of these criteria were met in this study.

	17.10.2007
	(2)

	
	
	

	Species
	:
	Anabaena flos-aquae (Algae)

	Endpoint
	:
	other: growth rate and final yield

	Exposure period
	:
	13 day(s)

	Unit
	:
	mg/l

	IL50
	:
	> 100  IF "100" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	The test method followed the Algal BioAssay Procedure as
described in  "Biological  Field and Laboratory Methods
(EPA-670/4-73-001)".  Tests were conducted in triplicate in
polycarbonate Ehrlenmeyer flasks. The test guideline that
was followed includes illumination at 200 ft-candles and a
temperature range of 24 ± 2 °C.  Test concentrations were 0,
1, 10, and 100 mg/L.    Each test vessel was innoculated
with a dose sufficient to produce a starting filament
concentration of ~7,500 filaments/mL. Algae filament numbers
were determined by hand counitng on days 0, 3, 5, 7, 11, 12
and 13 using a hemocytometer.  Duplicate counts of
triplicate samples were conducted on each test vessel.  

The median inhibitory limit (IL50) was calculated for the
exponential growth rate and the final yield.  A complete
description of the calculations can be found in the Handbook
of Phycological Methods (1973).

	Result
	:
	The IL50 was determined to be >100 mg/l, the maximum
concentration tested.

	Test substance
	:
	Hexamethylcylcotrisiloxane

	Conclusion
	:
	These studies indicate that hexamethylcyclotrisiloxane poses
minimal hazard to the aquatic organisms tested.  This may be
due to the low water solubility of the chemical and
sublimation.

	Reliability
	:
	(3) invalid

	
	
	Study is not acceptable for this endpoint by EPA because this is blue-green algae.

	10.10.2007
	(2)


4.4

TOXICITY TO MICROORGANISMS E.G. BACTERIA

4.5.1
CHRONIC TOXICITY TO FISH

4.5.2
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

4.6.1
TOXICITY TO SEDIMENT DWELLING ORGANISMS

4.6.2
TOXICITY TO TERRESTRIAL PLANTS

4.6.3
TOXICITY TO SOIL DWELLING ORGANISMS

4.6.4
TOX. TO OTHER NON MAMM. TERR. SPECIES

4.7

BIOLOGICAL EFFECTS MONITORING

4.8

BIOTRANSFORMATION AND KINETICS

4.9

ADDITIONAL REMARKS

5.0

TOXICOKINETICS, METABOLISM AND DISTRIBUTION

5.1.1
ACUTE ORAL TOXICITY

	
	
	

	Type
	:
	other: ALD50

	Value
	:
	> 15400  IF "15400" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	male

	Number of animals
	:
	

	Vehicle
	:
	Dow Corning 344 fluid

	Doses
	:
	5.2, 7.7, 10.4 and 15.4 g/kg

	Method
	:
	other: In general conformance with OECD 401 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Animals subjected to acute oral toxicity studies (2/sex/dose) were fed by single dose intubation using a calibrated syringe and a suitable rubber catheter.  In the case of small rats, a blunt hypodermic needle was
substituted for the catheter.  Animals were fasted overnight prior to dosing.  Material was administrated as a solution in the Dow Corning 344 fluid.  All animals were weighed and observed at intervals over a two-week post-feeding period or until any weight loss was regained and the animals appear healthy. Pathological observation was made on representative animals when indicated.  NOTE: Acute oral toxicity testing for FHSA purposes requires albino rats weighing between 200 and 300 grams.

	Remark
	:
	The study assessed the approximate lethal dose to kill 50% of the animals and therefore, it is reported as the ALD50.

The very low toxicity of this material is readily demonstrated even though the number of animals used in this
study does not meet the criteria of current testing
guidelines.

	Result
	:
	There were no deaths or untoward effects observed at the highest dose level (15,400 mg/kg bw).
 
Hexamethylcyclotrisiloxane is essentially non-toxic when
ingested on an acute basis by laboratory rats (ALD50 > 15.4
gm/kg of body weight).

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9)

	Conclusion
	:
	ALD50 > 15.4 gm/kg

	Reliability
	:
	(2) valid with restrictions

	
	
	Acceptable, but not GLP.

	Flag
	:
	Critical study for SIDS endpoint

	10.10.2007
	(11)


5.1.2
ACUTE INHALATION TOXICITY

5.1.3
ACUTE DERMAL TOXICITY

5.1.4
ACUTE TOXICITY, OTHER ROUTES

5.2.1
SKIN IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Semiocclusive

	Exposure time
	:
	10 day(s)

	Number of animals
	:
	1

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	not irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	A single rabbit was used to determine the potential of the
test material to produce skin irritation. The abdomen of the
rabbit was prepared for testing by shaving the application
site. One side of the abdomen was manually abraded while the
skin on the opposite was not. The test material (0.5 gm) was
applied daily for 10 days (excluding weekends) to each side
of the shaved abdomen. The application sites were then
covered with a semi-occlusive dressing.

	Result
	:
	The test material produced slight redness only.The report did not provide the severity score for redness or the time of its onset and reversibility.

	Test substance
	:
	Hexamethylcyclotrisloxane (D3) (CAS. No. 541-05-9)

Purity of the material was not reported.

	Conclusion
	:
	The test material had a very low potential to cause skin
irritation following repeated applications.

	Reliability
	:
	(3) valid with restrictions

	
	
	Acceptable, but not GLP.

	06.09.2005
	(11)


5.2.2
EYE IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Dose
	:
	.1 ml

	Exposure time
	:
	 unspecified

	Comment
	:
	rinsed after (see exposure time)

	Number of animals
	:
	1

	Vehicle
	:
	

	Result
	:
	not irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	A single rabbit was used to determine the potential eye
irritation of D3. Test material 
(0.1 ml) was placed in each eye. Following instillation, one
eye was washed and the other was not. The eyes were observed
for 1, 2, 24, 48 and 168 hours.

	Result
	:
	No eye irritation was observed. The test material was not an
eye irritant.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9), Purity not
reported.

	Conclusion
	:
	The test material was not an eye irritant.

	Reliability
	:
	(3) valid with restrictions

	
	
	Acceptable, but not GLP.

	06.09.2005
	(11)


5.3

SENSITIZATION

5.4

REPEATED DOSE TOXICITY

	
	
	

	Type
	:
	Sub-acute

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	Inhalation (whole body vapor inhalation)

	Exposure period
	:
	28 and 29 days

	Frequency of treatm.
	:
	6 hrs/day; 7 days/week

	Post exposure period
	:
	none

	Doses
	:
	100, 500, and 2500 ppm (approximately 0.61, 4.5, and 22.8 mg/L) nominal concentrations. The overall measured daily exposure concentrations were 99,496 and 2505 ppm for males; 99, 515 and 2499 ppm for females; 

	Control group
	:
	other: yes, control group was exposed to filtered air

	NOAEL
	:
	= 100  IF "500" <> "" "." 
  ppm

	Method
	:
	other: OECD guideline 422 

	Year
	:
	2002

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Statistical methods: Bartlett's test and Kolmogorov-Smirnov
test.  Parametric data was tested using one-way Analysis of
Variance (ANOVA) followed by Dunnett's Test (if
significant); nonparametric data was tested by
Kruskal-Wallis Test followed by Wilcoxon.   Categorical data
and histomorphology findings were evaluated with Fisher's
Exact Test.  

Statistically significant probabilities are reported at
either the p<0.05 or p<0.01 levels.
Test Subjects
I.Age at study initiation:  
  8 weeks


II.No. of Animals per sex per dose:  Toxicity Phase: 10
rats/sex/dose group. Males animals treated for 28 days and sacrificed on study day 29. The females were treated for 29 days and sacrificed on study day 30.






    
III.Clinical observations performed and frequency:  General
clinical observations were made daily after the exposure
period to assess external condition, behavior and
mortality/morbidity.  Detailed clinical observations were
conducted weekly and were performed after the exposure
period.  Examinations included assessment of external
condition, behavior, autonomic activity, gait and posture. 
Body weight measurements and food consumption were recorded
weekly.  Functional observational battery (FOB) and motor
activity evaluations were performed on males and toxicity
group females once prior to initiation and during the fourth
week of exposure.  Routine hematology and blood chemistry parameters were evaluated as described in the OECD 422 guidelines.
"Organs examined at necropsy (macroscopic and microscopic):
Toxicity phase animals were subjected to a complete gross
necropsy that included examination of the cranial, thoracic,
and abdominal cavities and their contents.  Tissues were
collected for histological examination.  The following organ
weights were collected for males and toxicity phase females:
 adrenals, brain, heart, kidneys, liver, lungs, spleen,
thymus, uterus, ovaries, testes, prostate, seminal vesicles,
and epididymides. All collected tissues were examined for high exposure males and toxicity group females and control animals as described in the OECD 422 guidelines.

	Result
	:
	


Toxic Response/Effects by Dose Level: 
100 ppm Hexamethylcyclotrisiloxane:
Males: 
Protein Droplet Nephropathy (1/10)
Females:  None


500 ppm Hexamethylcyclotrisiloxane:
Males: 
Protein Droplet Nephropathy (9*/10)
Females:
Decreased food consumption during study week 2 and 3 (<10%*)


2500 ppm Hexamethylcyclotrisiloxane:
Males:  
Decrease total body weight gain (39%*) 
Decreased food consumption (<15%*)
Increased liver weight (absolute(relative): 22%* (31%*) 
Centrilobular hepatocellular hypertrophy (incidence 10*/10)
Increased kidney weight (absolute(relative)): 6%(13%*)
Protein Droplet Nephropathy (incidence:10*/10)
Decreased seminal vesicle weight absolute(relative)): 30%*
(27%*)
Seminal Vesicle Atrophy (4*/10)


Females (Toxicity Phase):
Decreased terminal body weight (6%*)
Decreased food consumption (<15%*)
Increased liver weight (absolute(relative)): 32%* (41%*)
Centrilobular hepatocellular hypertrophy (incidence 10*/10)

Statistical Results, As Appropriate: "*" denotes
statistically different from control (p<0.05).


"Body weight:  
Toxicity Phase Males:  

Decreased total body weight gain at 2500 ppm (39%)
Toxicity Phase Females:  Decreased body weight at 2500 ppm
(6%)


"Food/water consumption:  
Toxicity Phase Males: Decreased Food Consumption at 2500 ppm
(<15%) 
Toxicity Phase Females:  Decreased Food Consumption at 500
(<10%) and 2500 ppm (<15%)

I.Description, severity, time of onset and duration of
clinical signs:  
Anogenital Staining:
Toxicity Phase:  
Present only in male and female rats in the 2500 ppm groups.

Time of onset (first occurrence): study day 1; 
Duration (last noted occurrence): study day 29


Probable Porphyrin Staining: 
Toxicity Phase:
Present in 100 and 2500 ppm group males. 
Present in 100, 500 and 2500 ppm group females. 
Time of onset (first occurrence): study day 4; 
Duration (last noted occurrence): study day 30





II. Hematological findings incidence and severity:  No
treatment-related effects.


III. Clinical biochemistry findings incidence and severity:
Toxicity Phase Males: 
Increased urea nitrogen at 2500 ppm (28%);

Decreased alkaline phosphatase at 2500 ppm (27%).


Toxicity Phase Females: Decreased serum glucose at 500 (19%)
and 2500 ppm (18%); 
Increased serum cholesterol at 2500 ppm (30%).


 
IV. Mortality and time to death:  All adult animals survived
to their scheduled necropsy.  


V. Gross pathology incidence and severity:  No
treatment-related macroscopic findings


VI. Organ weight changes:  
Toxicity Phase Males: 
Increased liver weight at 2500 ppm (22%); 
Increased kidney weight at 2500 ppm (6%); 

Decreased seminal vesicle weight at 2500 ppm (30%).

Toxicity Phase Females: 
Increased liver weight at 2500 ppm (32%). 






VII. Histopathology incidence and severity:  
Toxicity Phase Males: 

90% incidence of protein droplet nephropathy (grade 1) at
500 ppm; 
100% incidence of protein droplet nephropathy (grades 2 & 3)
at 2500 ppm; 
100% incidence of centrilobular hepatocellular hypertrophy
(grade 1) at 2500 ppm;

40% incidence of seminal vesicle atrophy (grade 2) at 2500
ppm.

Toxicity Phase Females:
100% incidence of centrilobular hepatocellular hypertrophy
(grade 2) at 2500 ppm.  

"Functional observation battery:
Toxicity Phase Males: 
No treatment-related effects.
Toxicity Phase Females: Slight change in reaction to
handling (categorical observation) at 2500 ppm. 


"Motor Activity: 
Toxicity Phase Males: Reduced motor activity at 2500 ppm.
Toxicity Phase Females: No treatment-related effects.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9); 
purity > 99%

	Conclusion
	:
	In the toxicity phase of this study increased liver weight
and incidence of centrilobular hepatocellular hypertrophy
were observed in both sexes following exposure to 2500 ppm
D3. There was reduced motor activity in males and a reduced ‘reaction to handling’ in females. There was no histomorphologic evidence of neurotoxicity at any exposure level.  Male specific effects of D3 exposure were observed for the seminal vesicles (decreased organ weight and increased incidence of organ atrophy at 2500 ppm) and kidney (increased incidence of protein droplet nephropathy at 500 and 2500 ppm).  The kidney findings are considered to be specific to male rats and not relevant to humans.  The LOAEC from the toxicity phase of the study is 100 ppm based on the kidney findings. In the reproductive/developmental phase of the study exposure to 2500 ppm D3 was associated with decreased litter size, litter weight and number of implantation sites.  A NOAEC of 500 ppm (4.5 mg/L) and LOAEC of 2500 ppm (22.8 mg/L) for reproductive/developmental toxicity were determined based on the decreased litter size and implantation sites.  The maternal NOAEC and LOAEC were 500 and 2500 ppm, respectively based on the decrease in body weights.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	04.10.2007
	(13)

	
	
	

	Type
	:
	Sub-acute

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	inhalation

	Exposure period
	:
	6 hr/day

	Frequency of treatm.
	:
	4 weeks

	Post exposure period
	:
	4 week recovery period for a subgroup of high dose animals

	Doses
	:
	nominal: 1.14, 6.87, and 34.68 mg/L; actual: 0.084, 0.945, and 9.041 mg/L

	Control group
	:
	yes, concurrent vehicle

	NOAEL
	:
	= .084  IF ".084" <> "" "." 
  mg/l

	Method
	:
	OECD Guide-line 412 "Repeated Dose Inhalation Toxicity: 28-day or 14-day Study"

	Year
	:
	1992

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	5-day, 7-day and 14-day pilot studies in 2 female and/or 2 male and 2 female rats using a hexamethylcyclotrisiloxane concentration of 6.87 mg/L (nominal) air for 6 hours/day did not reveal substance-related intolerance reactions.  Treatment of 2 female animals with 10.57 mg/L (nominal) air for 6 hours/day on two days led to hemorrhagic incrustation of the nasal region on test days 1 and 2.  In addition, one of the rats showed ataxia and a squatting position on the morning following the second inhalation period.  In 3 male rats which were administered a concentration of 13.74 mg/L (nominal) air for 6 hours/day transient dyspnea was observed after the first and the second inhalation, their canthi (corner of the eye where the upper and lower eyelids meet) were reduced in size.  34.68 mg/L (nominal) for 6 hours/day was in the beginning of the lethal range.  The 3 female rats remained unremarkable on day 1, but showed dyspnea, a squatting position and canthi reduced in size from 5 minutes after the second inhalation was started until 1.5 hours into the inhalation exposure.  The eyes of the animals were closed on test day 3 and one animal died on day 3.  Concentrations of 1.4, 6.87, and 34.68 mg/L were chosen for the definitive test based on the results of these range-finding studies.

Four groups of Sprague-Dawley rats (5/sex/dose; 10/sex/dose in the high dose group) were exposed via nose-only exposure for 6 hr/day, 7 days/week for 4 weeks to 0 (air only), 1.14, 6.87, and 34.68 mg/L hexamethyltrisiloxane aerosol.  Five rats/sex from the high dose group were assigned to a recovery period of 4 weeks following the 4 weeks of treatment.  Body weight, food consumption, ophthalmologic examination, hematology and clinical chemistry were monitored.  Organ weights (adrenals, heart, kidneys, lacrimal glands, liver, pharynx and spleen) were obtained for high-dose and control animals.  In the lungs, bronchi and the nasal cavity were examined.  Histopathological examination was performed on adrenals, heart, lacrimal glands, liver, pharynx, spleen  (high exposure animals and control), lungs, bronchi, nasal cavity (all animals).

	Result
	:
	The actual exposure concentrations were determined to be 0.084, 0.945 and 9.041 mg/L for the nominal concentrations of 1.14, 6.87, and 34.68 mg/L, respectively.  

Three males and 1 female from the high dose group were found dead between study days 13 and 16.  Symptoms noted on days prior to death included dyspnea, ataxia, reduced reflexes and/or piloerection  At autopsy of dead animals showed diffuse hyperaemia and petechial hemorrhages in the lungs.  Microscopically the surviving animals showed no treatment-related changes in the high exposure group. congestion of the kidneys, lungs and liver, as well as pulmonary (perivascular) edema were observed in the dead animals  

No clinical signs of toxicity were noted in the control, low- or mid-dose animals.  In the high-dose animals, slight temporary sedation after the 6-hour exposure was noted and slight transient corneal opacity was observed during the latter weeks of exposure in these animals.  There were no treatment-related effects on behavior, body weight, food consumption, ophthalmology, hematology or clinical chemistry, organ weights and macroscopic/histopathological findings.  All previously high-dosed rats remained unremarkable compared to controls during and after the 4-week recovery period.

Local tolerance: To evaluate local tolerance to the treatment, the lungs, bronchi and nasal cavity of all rats were examined.  There were no signs of toxicity at 0.084 mg/L.  At the intermediate concentration of 0.945 mg/L, a slight hemorrhagic incrustation of the nose was observed in all rats in the first week, and the number exhibiting this symptom varied from day 8 to the end of the study.  During the last three weeks the maximum number of animals were affected on day 19. This encrustation was still visible immediately before the necropsy (3/5 males; 3/5 females).  At the highest concentration of 9.041 mg/L the hemorrhagic encrustation was noted in several to all animals, with the maximum incidence observed between test days 15 and 28. Macroscopic inspection during dissection revealed no local changes except for light-red (seromucous) secretion in two high-dosed male animals. Microscopic examination of the nasal cavity revealed slight inflammatory changes in 3/5 high exposure males.  No inflammatory reactions were noted in the control or remaining test article-treated animals.  No test article-related changes were noted microscopically in the lungs of the control, low- or mid-concentration treated animals.  At the high dose, an increased incidence of pulmonary perivascular round cell infiltration was detected (6 of 10 animals).  In the lungs of a few or several high exposure rats vascular congestion, (perivascular) edema, hyperplasia of pulmonary arteries and/or emphysema were observed.  Following the recovery period, none of the previously high-dosed rats showed macroscopically visible local changes after discontinuation of dosing.  Microscopic examination revealed aggregation of macrophages in the lungs of 4 males and slight pulmonary perivascular round cell infiltrates in 1 female and 2 male rats.  In addition, a slight focal mucosal inflammation of the nasal cavity was detected in one male. These changes are consistent with respiratory tract irritation. The 4-week recovery period may have been too short to allow for complete reversibility of the local effects.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9); purity 98%

	Conclusion
	:
	The NOAEL( NOAEC) and LOAEC for local effects were considered to be 0.084 mg/L and 0.945 mg/L, respectively.  The NOAEC for systemic effects for this study was considered to be 0.945 mg/L based on the mortality and clinical signs.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study

	24.10.2007
	(22)

	
	
	

	Type
	:
	Sub-acute

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	gavage

	Exposure period
	:
	14 days

	Frequency of treatm.
	:
	daily, 5 days per week for two weeks

	Post exposure period
	:
	no

	Doses
	:
	25, 100, 400, 1600 mg/kg/day

	Control group
	:
	yes

	Method
	:
	other 

	Year
	:
	1989

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Statistical methods: Terminal body weights and absolute and
relative liver weights were analyzed by Dunnett's test.
Other statistical tests were also used.  Significance level
was P<0.05.
Test Subjects
I.Age at study initiation:  Approximately 8-9 weeks
II.No. of Animals per sex per dose:  8

Study Design
I.Vehicle:  0.5% Methocel A4M in distilled water
II.Satellite groups and reasons they were added:  None
III.Clinical observations performed and frequency: 
Clinical observations were performed daily on week days.
IV.Organs examined at necropsy (macroscopic and
microscopic): Organs and tissues were examined  grossly.
Livers from animals were removed, trimmed, weighed and
observed for any gross pathological changes. All other
tissues and organs were collected, fixed in 10% neutral
formalin but not examined microscopically.

	Result
	:
	The study was designed to investigate whether
hexamethylcyclotrisiloxane increases liver weights similar
to other oligomeric cyclosiloxanes. No test article-related
deaths occurred. There were no clinical signs of toxicity or
effects on body weight gains. Test article-related increases
in the liver weights were seen in the male rats as low as
100 mg/kg/day and in female rats at dosage level in excess
of 400 mg/kg/day. No significant changes were noted during
gross pathological examination.

	Test substance
	:
	Siloxane, hexamethylcyclotri- (CAS No. 541-05-9); purity >
98%

	Conclusion
	:
	Oral administration of hexamethylcyclotrisiloxane for 14
days produced dose-related increases in the liver weight of
male rats and in female rats at dose levels of 400 mg/kg/day or above.

	Reliability
	:
	(2) valid without restriction

	
	
	The study was conducted under GLPs. The report was audited
by QA and the study was judged to be scientifically
defensible.

	06.09.2005
	(12)


5.5

GENETIC TOXICITY ‘IN VITRO‘

	
	
	

	Type
	:
	Bacterial reverse mutation assay

	System of testing
	:
	Salmonella typhimurium: TA-1535, TA-1537, TA-1538, TA-98, TA-100

	Test concentration
	:
	0.1, 1.0, 10 and 500 ug/plate

	Cycotoxic concentr.
	:
	500 ug/plate

	Metabolic activation
	:
	with and without

	Result
	:
	Negative

	Method
	:
	other: Methods for detecting carcinogens and mutagens with Salmonella mammalian-microsome mutagenicity test. Mutation Res. 31, 347-364. 1975.

	Year
	:
	1978

	GLP
	:
	No

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Responses (number of revertants) to the test substance were
compared to concurrent negative and positive controls.   The
compound was tested over a series of concentrations such
that there was either quantitative or qualitative evidence
of some chemically induced physiological effect at the
highest dose level. The low dose in all cases was below a
concentration that demonstrated any toxic effect. The
highest dose (500 ug per plate) selected for this study
showed slight toxicity as determined by subjective criteria.

Overlay Plate Test: Approximately 10(8) cells from an
overnight culture of each indicator strain were added to
separate test tubes containing 2.0 ml molten agar
supplemented with biotin and a trace of histidine. For
nonactivation tests, at least 4 dose levels of the test
compound were added to the contents of the appropriate tubes
and poured over the surfaces of selected agar plates. In
activation tests, at least 4 dose levels of the test
chemical were added to the appropriate tubes with cells.
Just prior to pouring, an aliquot of reaction mixture (0. 5
ml containing the 9,000 x g liver homogenate) was added to
each of the activation overlay tubes, which was then mixed,
and the contents poured over the surface of a minimal agar
plate and allowed to solidify. The plates were incubated for
48 hr at 37 °C and scored for the number of colonies growing
on each plate.  Positive and solvent controls using both
directly active positive chemicals and those that require
metabolic activation were run with each assay.    

Metabolic Activation: Yes, both with and without
Species and cell type: Rat liver
Quantity: 0.5ml S9 mix
Induced or not induced: Yes, Aroclor 1254

Non-activation
Positive controls*:
TA-1535 MNNG  
 10 ug/plate




TA-1537 QM
 10 ug/plate
TA-1538 NF
100 ug/plate
TA-98   NF
100 ug/plate
TA-100  MNNG
 10 ug/plate

 

Activation
Positive controls*:
TA-1535  ANTH
100 ug/plate
TA-1537  AMQ
100 ug/plate
TA-1538  AAF
100 ug/plate
TA-98   AAF
100 ug/plate
TA-100  ANTH
100 ug/plate
*MNNG = N-methyl-n’-nitro-N-nitrosoguanidine 

QM = Quinacrine mustard

NF = Nitrofluorene

ANTH = Anthracene (Amino anthracene)

AMQ = 8-Aminoquinalene

AAF = Acetyl aminofluorene

	Result
	:
	No testing strains were positive for revertants with and
without metabolic activation. All positive controls produced
significantly increased revertants, while the negative
controls did not.

	Test substance
	:
	Hexamethylcyclotrisloxane (D3)- (CAS. No. 541-05-9), purity
not reported.

	Conclusion
	:
	The test compound, Hexamethylcyclotrisloxane, did not
demonstrate genetic activity in any of the assays conducted
in this evaluation and was considered not mutagenic under
the test conditions.

	Reliability
	:
	(2) valid with restrictions

	
	
	Acceptable, well-documented, but not GLP.

	Flag
	:
	Critical study for SIDS endpoint

	06.09.2005
	(23)

	
	
	

	Type
	:
	Bacterial reverse mutation assay

	System of testing
	:
	Salmonella typhimurium: TA-1535, TA-1537, TA-1538, 
TA-98, TA-100

	Test concentration
	:
	0.5, 5, 100 and 500 ug

	Cycotoxic concentr.
	:
	not reported

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Ames, et. al., Mutat. Res. 31: 347-364, 1975

	Year
	:
	1979

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Approximately 10(8) cells from a 16-hour culture of each
indicator strain were added to separate test tubes
containing 2.0 ml of molten agar supplemented with biotin
and a trace of histidine.  For non-activation tests, four
dose levels of the test compound were added to the contents
of appropriate tubes and poured over the surfaces of
selected agar plates. In activation tests, a minimum of four
concentrations of the test chemical were added to the
appropriate tubes with cells. Just prior to pouring, an
aliquot of reaction mixture (0.5 ml containing the 9000 x g
liver homogenate) was added to each of the activation
overlay tubes, which were then mixed and the contents poured
over the surface of a minimal agar plate and allowed to
solidify. The plates were incubated for 48 hours at 37 °C
and scored for the number of colonies growing on each plate.
Positive and solvent controls using both directly active
positive chemicals and those that require metabolic
activation were run with each assay.

	Result
	:
	The test material was negative against all five strains
employed, with and without metabolic activation. All
positive controls were active.  Solvent controls were
negative.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9), Purity not
reported.

	Conclusion
	:
	The test material was not mutagenic in the Ames Bacterial
Assay System.

	Reliability
	:
	(2) valid with restrictions

	
	
	Based on a review of the report, the study was judged to be
scientifically defensible, but is not GLP.

	06.09.2005
	(10)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	Mouse lymphoma cell line

	Test concentration
	:
	0.0976, 0.1953, 0.3906, 0.7812, 1.5625, and 3.1250 mg/ml

	Cycotoxic concentr.
	:
	0.016 mg/ml concentration for non-actvated study and 1 mg/ml for activated study

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Statistical methods: Type and frequency of aberrations per
cell (%) and number of cells with two or more aberrations
(%)of the test substance were compared to concurrent
negative and positive controls.  Statistical significance
was determined based employing a t-statistic.
The Fischer mouse lymphoma cell line used in this study was
derived from L5178Y.  The cells were maintained in Fischer's
Medium for Leukemic Cells of Mice with 10% horse serum and
sodium pyruvate.  Cloning medium consisted of Fischer's
medium with 20% horse serum, sodium pyruvate, and 0.37%
agar.  Selection medium was made from cloning medium by the
addition of 5.0 mg of BUdR to 100 ml of cloning medium.  The
solubility, toxicity, and doses were determined prior to
screening.  Toxicity was measured as loss in growth
potential of the cells induced by a four-hour exposure to
the chemical followed by a 24-hour expression period in
growth medium.  A minimum of four doses was selected from
the range of concentration by using the dose that showed 50%
reduction in growth potential as the high dose and adding at
least three lower doses.  Based on preliminary screening,
the test substance was evaluated at 0.0976, 0.1953, 0.3906,
0.7812, 1.5625, and 3.1250 mg/ml in the main assay.  Ethanol
was used as the solvent control compound, and growth medium
without any solvent was used as the negative control.  The
positive reference mutagens, ethylmethanesulfonate (EMS at
0.5 µl/ml) and  dimethylnitrosamine (DMN at 0.3 µl/ml), were
included to test the responsiveness of the cells in the
absence and presence of a mouse liver activation system,
respectively.

Non-activation assay: The procedure used is a modification
of that reported by Clive and Spector (Mutation Research,
31:17-29, 1975).  Prior to treatment, cells were cleaned of
spontaneous TK-/- by growing them in a medium containing
thymidine, hypoxanthine, methotrexate, and glycine (THMG). 
The test compound was added to the cleansed cells in growth
medium at the predetermined doses for four hours.  The
treated cells were washed, fed, and divided into two equal
aliquots.  One aliquot was used in the gene mutation assay
(see supporting studies).  BUdR was added to the second
aliquot of cells for approximately 20 hours or two-cell
doublings in order to incorporate it into the DNA strands. 
These cells were divided and prepared for metaphase
chromosome evaluation by Giemsa staining or SCE staining and
evaluation (see supporting studies).  Primary DNA damage was
also evaluated (see supporting studies).  Activation assay:
The activation assay differs from the non-activation assay
in the following manner only.  Two milliliters of the
reaction mixture were added to 10 ml of growth medium.  The
desired number of cleansed cells was added to this mixture,
and the flask was incubated on a rotary shaker for four
hours.  The incubation period was terminated by washing the
cells twice with growth medium.    The cells were assayed as
described previously for chromosome aberrations, point
mutations or SCE.

Metabolic activation: Yes, both with and without
Species and cell type: Rat liver
Quantity:  0.1 ml of a 9000 x g supernatant of rat liver
homogenate per ml of reaction mixture
Induced or not induced:  No

	Result
	:
	The material was not found to be very toxic for the mouse
L5178Y cells.  The tables below summarize the results of the
cytogenetic analysis.  Both concurrent and cumulative
controls are reported.  

NON-ACTIVATION
Compd    Total No.  Type &       No. cells     Mitotic
& Conc.  Cells
    Freq. of     w/2 or        Index
                    Ab./Cell     more Ab.      (%)
                    (%)

(-)Control
(Media): 
Concurrent 50      0 (0.0)       0(0.0)         6.2         
Cumulative 550     15(2.7)       1(2.0)         7.6

Solvent Control 
(EtOH):     
Concurrent 50       1tb(2)       0(0.0)         5.8        
Cumulative 550                   0(0.0)         8.8


Positive Control
Ethylmethanesulfonate (EMS): 
Concurrent 50       5tb,1f,6af,  1(2.0)         3.5
                    1t(24.0)
Cumulative 451      34 (7.5)     19(4.2)        5.8     

Test Compound
(mg/ml) 
0.0976     50       1tb(2.0)      0(0.0)        7.2
0.1953     50       1f,2af,1min   1(2.0)        8.6    
                    (6.0) 
0.3906     50       0(0.0)        0(0.0)        4.3 
0.7812     50       0(0.0)        0(0.0)        4.9 
1.562      50       1af(2.0)      0(0.0)        7.6
3.1250     50       2af(4.0)      0(0.0)        6.4 


---
(%) = Percent cells/aberrations
Mitotic index based on 500 cells. 

 
ACTIVATION
Compd     Total No.    Type &       No. cells   Mitotic
& Conc.
  of cells     Freq. of     w/2 or      Index
                       Ab./cell     more Ab.    (%)
                       (%)
Negative Control
(Media): 
Concurrent  50         1t(2.0)      0(0.0)      5.6
Cumulative  550        19 (3.5)     1(0.2)      7.9


Solvent Control
(EtOH): 
Concurrent  50         0(0.0)       0(0.0)      5.6
Cumulative  550        4(0.8)       1(0.2)      7.5


Positive Control
Dimethylnitrosamine (DMN): 
Concurrent  24         1af,2t,      0(0.0)      2.9
                       (12.5)
Cumulative  481        84(17.5)     21(4.4)     5.4


Test Compound
(mg/ml) 
0.0976      41         1tb,1af      0(0.0)      2.4
                       (4.9) 
0.1953      14         0(0.0)       0(0.0)      1.8 
0.3906      50         1tb(2.0)     1(2.0)      4.6 
0.7812      22         0(0.0)       0(0.0)      2.1
1.562       50         1tb,1af      0(0.0)      5.2
                       (4.0) 
3.1250      50         2tb,2af      0(0.0)      5.1
                       (8.0) 

---
(%) = Percent cells/aberrations
Mitotic index based on 500 cells. 

af = acentric fragment
f = fragment
min = minute chromosome
t = translocation
tb = chromatid break

The highest value for chromosome aberrations was at a value
of > 3 mg/ml in the presence of metabolic activation.  This
increase was based on two chromatid breaks and 2 acentric
fragments and could be accounted for by toxicity.

	Test substance
	:
	Siloxane, hexamethylcyclotri- (CAS No. 541-05-9)

	Conclusion
	:
	Appropriate concurrent negative and positive controls were
included and the expected responses were observed,  A low level of
chromosome damage was observed at a concentration of about 1 mg/ml or higher. These results could be explained by the slight cytotoxicity seen at these levels.


	Reliability
	:
	(2) valid with restrictions

	
	
	Based on a review of the report, the study was judged to be
scientifically defensible, but is not GLP.

	Flag
	:
	Critical study for SIDS endpoint

	06.09.2005
	(23)

	
	
	

	Type
	:
	Mammalian cell gene mutation assay

	System of testing
	:
	L5178Y Fischer mouse lymphoma cell line

	Test concentration
	:
	0.067, 0.130, 0.270, 0.530, and 1.06 mg/ml

	Cycotoxic concentr.
	:
	0.016 mg/ml concentration for non-activated study and 1 mg/ml for the activated study.

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Ethanol was used as the solvent control compound, and growth
medium without any solvent was used as the negative control.
 The positive reference mutagens, EMS, DMN, methylmethanesulfonate (MMS) and benzo(a)pyrene (BaP) were included to test the responsiveness of the cells in the absence and presence of a mouse liver activation system, respectively.  The test substance was prepared in ethanol and diluted in culture medium to obtain a series of test
concentrations using the procedure described above.  

The aliquot identified for the gene mutation study was
allowed to express in growth medium for three days.  At the
end of this expression period, TK -/- mutants were detected
by cloning the cells in the selection medium for ten days. 
Surviving cell populations were determined by plating
diluted aliquots in nonselective growth medium.  A mutation
index was derived by dividing the number of clones found in
the BUdR-containing selection medium by the number found in
the same medium without BUdR.  The ratio was then compared
to that obtained from other dose levels and from positive
and negative controls.  Colonies were counted on an
electronic colony counter that resolves all colonies greater
than 200 microns in diameter.

	Result
	:
	No genetic effects were attributable to the solvent or
negative controls.  EMS, DMN, MMS and BaP induced responses
within the expected ranges.  The following test results were
noted: (1) Point Mutation: The results from this assay were
negative.  The test substance was exposed at concentrations
up to 1.06 mg/ml for four hours.  No increases in the mutant
frequencies were observed even under test conditions
exhibiting cell killing.

	Test substance
	:
	Hexamethylcyclotri-siloxane (CAS No. 541-05-9)

	Conclusion
	:
	No gene mutation was obtained in the TK +/-
assay.  

	Reliability
	:
	(2) valid with restrictions

	
	
	Based on a review of the report, the study was judged to be
scientifically defensible, but is not GLP.

	06.09.2005
	(23)

	
	
	

	Type
	:
	Sister chromatid exchange assay

	System of testing
	:
	L5178Y Fischer mouse lymphoma cell line

	Test concentration
	:
	0.0976, 0.1953, 0.3906, 0.7812, 1.5625, and 3.1250 mg/ml

	Cycotoxic concentr.
	:
	0.016 mg/ml concentration for non-activated assay and 1 mg/ml for the activated assay.

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Ethanol was used as the solvent control compound, and growth
medium without any solvent was used as the negative control.
 The positive reference mutagens, EMS, DMN, MMS and BaP were
included to test the responsiveness of the cells in the
absence and presence of a mouse liver activation system,
respectively.  The test substance was prepared in ethanol
and diluted in culture medium to obtain a series of test
concentrations using the procedure described above.

The cells used for the SCE assay were prepared by SCE
staining and evaluation according to a modification of the
Giemsa method of Korenberg and Freedlander (Chromosomes,
48:355, 1974).  The average numbers of SCE's/cell and per
chromosome with exchanges was calculated and compared with
values from the negative control compound to determine
significance.

	Result
	:
	No effects were attributable to the solvent or
negative controls.  EMS, DMN, MMS and BaP induced responses
within the expected ranges.  The following test results were noted in the activated assay: Slight elevations in SCE's per cell were observed at concentrations near 1 mg/ml and higher.  No associated increases in aberrations in the chromosomal aberrations portion of this study were obtained, which reduced the implications of the SCE's seen in this portion of the study.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9)

	Conclusion
	:
	Hexamethylcyclotrisiloxane appeared was slightly cytotoxic at 0.016 and 1 mg/ml for the non-activated and activated assays, respectively.
Slight elevations in the sister chromatid exchange per cell were observed at concentration near 1 mg/ml or higher with no associated increase in chromosomal aberrations which reduced the implications of the SCE’s. 

	Reliability
	:
	(2) valid with restrictions

	
	
	Based on a review of the report, the study was judged to be
scientifically defensible, but it not GLP.

	04.10.2007
	(23)

	
	
	

	Type
	:
	DNA damage and repair assay

	System of testing
	:
	L5178Y Fischer mouse lymphoma cell line

	Test concentration
	:
	0.016, 0.032 and 0.064 for non-actvation assay and 0.25, 0.50, 1.0 mg/ml for the activation assay.

	Cycotoxic concentr.
	:
	0.016 mg/ml concentration for non-activated and 1 mg/ml for the activated assay.

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Ethanol was used as the solvent control compound, and growth
medium without any solvent was used as the negative control.
 The positive reference mutagens, EMS, DMN, MMS and BaP were
included to test the responsiveness of the cells in the
absence and presence of a mouse liver activation system,
respectively.  The test substance was prepared in ethanol
and diluted in culture medium to obtain a series of test
concentrations using the procedure described above.

To evaluate primary DNA damage, the procedure used was a
modification of Swenberg et al. (BBRL 72:732-738, 1976), a
variation of the alkaline technique developed by Kohn
(Biochemistry 13:4134-4139, 1974).  Prior to treatment,
cleansed lymphoma cells were exposed to 0.5 µCi/ml
14C-thymidine for at least 20 hours to label the cellular
DNA.  The radioactive medium was removed and replaced with
complete, non-radioactive medium for a rinse period of up to
24 hours.  The compound was applied to duplicate tubes and
cells were treated for a period of 4 hours.  After treatment
one group of tubes was washed and replaced with complete
medium to determine 24-hour toxicity.  The second group was
washed with cold incomplete medium and placed into phosphate
buffered saline.  Aliquots of the PBS suspended cells were
placed on polyvinyl chloride filters (20 micron, Millipore)
for lysis and elution.  The total eluate of each sample was
collected on .05 ml/min in a single tube which was then
vortexed. An aliquot of the eluate and the entire filter
were taken for radioactivity determination.  The percent
change in elution was determined by subtraction of the
percent of 14C retained on the filters of treated groups
from the negative controls.  Retention was determined by
dividing the 14C remaining on filters by the total 14C
recovered in eluate and filters.  The changes in elution
were compared to that of other dose levels as well as
positive and negative controls. In these studies,
hexamethylcyclotrisiloxane was not found to be very toxic
for the mouse L5178Y cells.

	Result
	:
	No effects were attributable to the solvent
ornegative controls.  EMS, DMN, MMS and BaP induced
responseswithin the expected ranges.  The following test
results were noted: No evidence for primary DNA damage was
obtained.  An increase in the change in elution was observed
at the high dose under nonactivation test conditions, but
appeared to be the result of toxicity.

	Test substance
	:
	Siloxane, hexamethylcyclotri- (CAS No. 541-05-9)

	Conclusion
	:
	No evidence of primary DNA damage was obtained.  An increase in the change in elution was observed at the high dose under nonactivation test conditions, but it appeared to be the result of toxicity.

	Reliability
	:
	(2) valid with restrictions

	
	
	Based on a review of the report, the study was judged to be
scientifically defensible, but is not GLP.

	06.09.2005
	(23)

	
	
	

	Type
	:
	other

	System of testing
	:
	Saccharomyces cerevisiae (Saccharomyces) and Escherichia coli (W3110 (pol A+) and P3478 (pol A-))

	Test concentration
	:
	0.1 µg to 500 ug/plate

	Cycotoxic concentr.
	:
	No toxicity was induced for the range of doses tested.

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1978

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Hexamethylcyclotrisiloxane was examined for mutagenic
activity in a series of in vitro microbial assays employing
Saccharomyces cerevisiae (Saccharomyces), and
Escherichia coli (W3110 (pol A+) and P3478 (pol A-)).
The compound was tested directly and in the presence of
liver microsomal enzyme preparations from Aroclor-induced
rats.  The compound was tested over a series of
concentrations such that there was either quantitative or
qualitative evidence of some chemically-induced
physiological effect at the highest dose level.  The low
dose in all cases was below a concentration that
demonstrated any toxic effect.  The dose range employed for
the evaluation of hexamethylcyclotrisiloxane was from 0.1 µg
to 500 µg per plate.  

The following plate incorporation method was used to
evaluate genetic activity in the Saccharomyces cerevisiae
strains: Approximately 10(8) cells from an overnight culture
of each indicator strain were added to separate test tubes
containing 2.0 mL molten agar supplemented with biotin and a
trace of histidine.  For non-activation tests, at least 4
dose levels of the test compound were added to the contents
of the appropriate tubes and poured over the surfaces of
selective agar plates.  In activation tests, at least 4 dose
levels of the test chemical were added to the appropriate
tubes with cells.  Just prior to pouring, an aliquot of
reaction mixture (0.5 mL containing the 9,000 x g liver
homogenate) was added to each of the activation overlay
tubes, when were then mixed, and the contents poured over
the surface of a minimal agar plate and allowed to solidify.
 The plates were incubated for 48 hours at 37°C, and then
the number of colonies on each plate was counted. 
Saccharomyces plates were incubated at 30 deg C
(nonactivation) and 37 deg C (activation) for 3-5 days and
then scored. The results were presented as revertants per
plate for each indicator strain employed in the assay.
Revertants per plate for positive control substances ranged
from 124 to >1000, depending on the agent and strain.  

For the DNA repair test with pol A+ and pol A- mutants,
approximately 10(8) cells from an overnight culture of each
indicator strain were added to separate test tubes
containing 2.0 mL of molten agar and poured over the
surfaces of synthetic HA medium and allowed to solidify. 
Wells of uniform diameter were made in the center of each
agar plate.  Equal volumes of at least 4 dose levels of the
test chemical and a single dose of the control chemical were
added to the wells.  For the non-activation assays, 0.05 mL
of phosphate buffer, pH 7.4 was added and for the activation
assays, 0.05 mL of the S-9 mix was added to each well.  The
plates were incubated at 37 deg C for 24 hours.  Zones of
inhibition were recorded in millimeters.  Appropriate
concurrent positive and negative controls were used in the
absence and presence of metabolic activation in all tests.

	Result
	:
	The results of the tests conducted on the compound in the
absence of a metabolic activation system were all negative. 
The results of the tests conducted on the compound in the
presence of a rat liver activation system were all negative.
 No zone of inhibition was observed with the E. coli
strains. 
Appropriate responses were observed with the positive and
negative controls indicating the validity of the tests. 
Therefore, hexamethylcyclotrisiloxane did not demonstrate
genetic activity in any of the assays conducted in this
evaluation and was considered not mutagenic under these test
conditions.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9)

	Reliability
	:
	(2) valid with restrictions

	
	
	Based on a review of the report, the study was judged to be
scientifically defensible, but is not GLP.

	13.09.2005
	(23)


5.6

GENETIC TOXICITY ‘IN VIVO‘

	
	
	

	Type
	:
	Cytogenetic assay

	Species
	:
	rat

	Sex
	:
	male

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	i.p.

	Exposure period
	:
	6, 24 or 48 hours

	Doses
	:
	125, 225, 300, 400, 515 and 1,080 mg/kg

	Result
	:
	negative

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	I.Weight at study initiation: average weight of 280 g for
range finding; approximately 200-400 g for cytogenetics
II.No. of animals per dose:  Range-finding: 2 animals/dose
group; Cytogenetic studies: 6 animals/dose group/time point
to achieve the minimum number of 5 animals per dose for
analysis
III.Vehicle:  Dimethylsulfoxide (DMSO)
IV.Duration of test:  6, 24 or 48 hours
V.Frequency of treatment:  One injection/rat
VI.Sampling times and number of samples:  6, 24 or 48 hours
VII.Control groups and treatment: 
Negative:Dimethylsulfoxide; Positive: Cyclophosphamide
VIII.Clinical observations performed (clinical pathology,
functional observations, etc.): Mortality indicated in
range-finding studies  
IX.Organs examined at necropsy (macroscopic and
microscopic):  None
X.Criteria for evaluating results (for example, cell types
examined, number of cells counted in a mouse micronucleus
test):  A comparison of the frequencies of breaks for doses
of hexamethylcyclotrisiloxane with the negative control at
the three time points
XI.Criteria for selection of MTD:  Based on the results of
the range-finding studies

In the range-finding study conducted to determine the
maximum dose the animals could tolerate, the compound was
dissolved in 100% DMSO at 100 mg/kg and heated at 60oC
overnight in a capped glass tube.  The next morning, as the
10 animals were injected with the compound, the tube was
kept at room temperature.  The sponsor indicated that glass
could inactivate the compound, and in all subsequent
cytogenetic studies, polypropylene tubes were used.  Two
animals were injected intraperitoneally (IP) with the
following target doses: 1080, 721, 360, 180, and 72 mg/kg. 
Animals were observed a minimum of once a day for 7 days for
mortality.  

For the 48 hour cytogenetic study (the first assay), the
sample was dissolved at 90 mg/mL in 100% DMSO.  This
concentration was chosen in order to inject the animals with
as high a dose as possible.  The compound was heated at 65
deg C overnight in a capped polypropylene tube.  To maintain
solubility of the stock solution, the tube was held at 65
deg C immediately prior to injection of the animals with
1080, 515, and 225 mg/kg dosages.  Two hours later, 3 of the
animals receiving 1080 mg/kg had died.  The stock solution
was diluted to 45 mg/kg using 100% DMSO at room temperature,
kept at room temperature, and was used to inject 6 new
animals at a final dose of 125 mg/kg.  For the 24 hour
assay, the compound was dissolved at 60 mg/mL in 100% DMSO,
heated at 37oC for 1-2 hours to aid in dissolving the
compound.  The polypropylene tube was kept at room
temperature as the animals were injected.  For the 6 hour
assay, the stock solution of the compound was 65 mg/mL
dissolved in 100% DMSO.  The compound was not heated, but
was dissolved at room temperature overnight in a capped
polypropylene tube.  The next day the tube was kept at room
temperature as the animals were injected.

For the cytogenetic studies, animals were injected with the
chosen doses IP.  This route of administration was chosen to
attain as high a dose as possible.  Stock concentrations
were adjusted to result in an injection volume in the range
of 0.2 to 3.0 mL.  The same stock concentration was used to
inject all the animals on a given day.  A minimum of three
dosage groups were analyzed in each cytogenetic assay. 
Three separate experiments were conducted; animals were
sacrificed at 6, 24, or 48 hours after injection.  The
negative control, DMSO, was used in each assay, but the
positive control, cyclophosphamide (21 mg/kg), was only
included in the 24 hour group.  Colchicine, dissolved in
phosphate buffered saline pH 6.8, was injected 2 to 2.5
hours before sacrifice at a final dose of approximately 1.5
mg/kg.  Rats were sacrificed at the scheduled times and bone
marrow was aspirated from the femur.  Approximately four
slides were prepared from each animal.  Slides were fixed,
stained and permanently mounted.  Suitable cells were
photographed using a 100X objective.  Suitable spreads
consisted of those which had both properly condensed and
well-spread chromosomes.  In general, a minimum of 100
metaphase cells was analyzed per animal, and 5 animals were
analyzed for each dose.  The choice of animals to be used
for analysis was based on the quality of the slides.
The study was conducted according to the Rodent Bone Marrow
Cytogenetic Assay as recommended by the Ad Hoc Committee on
Chromosome Methodologies in Mutagen Testing (Toxicology &
Applied Pharm 22: 269-275, 1972) with modifications per the
EPA Gene-Tox Program Cytogenetics Committee (12/3 to 12/5,
1980, Washington, D.C.).  

Statistical methods: The distribution of the number of
breaks per animal can be defined as the number of animals
with 0, 1, 2, 3, 4, 5 or 6 breaks per 100 cells.  The
highest number of breaks per animal in this study was 6.  If
the compound did not cause chromosomal damage, then the
distribution of breaks per animal for all the negative
control and test animals is expected to follow the Poisson
distribution.  A comparison of the expected and observed
distribution values was performed using the Chi2 test as a
measure of "goodness to fit".  The Wilcoxon test was used as
a non-parametric test to compare the distribution of breaks
per animal between the negative control animals and the
highest test doses.  Details of both statistical evaluations
are given in the text, Statistical Methods, Snedecor, G.W.
and Cochran, W.G., Iowa State University Press, Ames, Iowa,
1980.

	Result
	:
	The doses used in the cytogenetic studies were based on the
range-finding experiments.  Animals were injected IP with
hexamethylcyclotrisiloxane prepared in glass tubes at doses
of 1081, 721, 360, 180, and 72 mg/kg.  No deaths were
observed.  Communication with the sponsor indicated that the
compound may undergo rearrangement in DMSO in the presence
of alkaline glass tubes.  A second range-finding experiment
was not performed.  All subsequent cytogenetic studies were
performed using polypropylene tubes to prepare samples.  

For the cytogenetic experiments, hexamethylcyclotrisiloxane
prepared in polypropylene tubes produced mortalities at high
dose levels.  The dosage groups analyzed in the cytogenetic
studies were based on the maximum tolerated dose for each
sacrifice group.  In the 48-hour sacrifice group, doses of
1080 mg/kg killed 5 of 6 animals and 515 mg/kg killed 1 of 6
animals.  In the 24-hour group, the highest dose level (400
mg/kg) killed 3 of 6 animals, but all 6 animals injected
with 300 mg/kg lived.  In the 6-hour assay, all of the
animals injected with the highest dose, 300 mg/kg, lived.

Data for the following dose groups is summarized below:
a. 48-hour sacrifice time: 515, 225, and 125 mg/kg

b. 24-hour sacrifice time: 400, 300, 225, and 125 mg/kg

c. 6-hour sacrifice time: 300, 225, and 125 mg/kg


Summary of Chromosome Aberration Data at three respective
intervals






Test   Dose   No.                
Chem. (mg/kg) cells   G*  B* O*  MI*(%)
DMSO:
6 hrs  --   142     1     1       0      4.6
              101     0     2       0      5.4
              116     5     1       0      5.8
              120     1     1       0      7.3
              107     0     0       0      4.7

24 hrs* --    120     0     0       0      7.3
              101     2     0       0      3.7
              103     1     2       0      3.0
              95      0     1       0      2.7
              94      0     0       0      6.8

48 hrs  --  117     0     0       0      4.8
              108     1     3       0      5.7
              92      0     5       0      3.5
              113     2     4       0      7.4
              107     0     0       0      5.2

Test material:
6 hrs  300  112     0     3       0      3.7
              120     1     1       0      4.8
              113     0     3       0      4.3
              115     0     0       0      3.4
              120     0     5       0      3.5
       225  114     3     0       0      6.9
              108     0     1       0      4.9
              120     0     0       0      3.3
              109     1     3       0      2.9
              110     2     3       0      4.6
       125  98      1     1       0      6.6
              107     2     1       0      7.9
              106     2     1       0      4.9
              118     2     3       0      3.6
24 hrs 400    117     0     1       0      4.9
              106     3     1       0      5.9
       300  121     0     2       0      3.0
              115     0     0       0      9.9
              136     3     0       0      5.1
              108     3     1       0      7.9
              114     4     3       0      5.0
       225  104     0     1       0      10.0
              119     0     0       0      8.3 
              115     0     4       0      5.8
              138     0     3       0      7.8
              122     1     5       0      8.9
       125  113     0     0       0      7.7
              121     0     2       0      7.8
              110     0     0       0      4.4
              131     0     6       0      5.1
              119     0     4       0      6.0
48 hrs 515  106     3     4       0      9.9   
              109     0     0       0      6.7
              146     2     3       0      12.4
       225  102     1     3       0      6.4
              115     0     3       0      6.1
              109     0     3       0      9.3
              109     0     0       0      6.8
              103     0     1       0      6.4
              100     0     5       0      5.4
       125  112     0     3       0      9.5
              119     1     4       0      6.9
              43      0     0       0      5.0
              118     0     2       0      5.1
              111     0     1       0      3.1
            
Cyclophosphamide
24 hrs   21 109     ND    >64     7Quad  4.2
                                    3Tri
              120     ND    >67     2Quad  5.4
                                    1Tri
              107     ND    >48     2Quad  2.5
                                    2Tri
---
*: G=Gaps; B=Breaks; O=Other; MI=Mitotic Index
ND = not determined
Quad = quadriradial
Tri = Triradial
There was no evidence that hexamethylcyclotrisiloxane
induced chromosomal damage in rats following IP injection. 
A summary of the total number of cells analyzed for each
dose at each time of sacrifice is summarized as follows: For
animals injected with 125 mg/kg the frequencies of breaks
were 1.40%, 2.02%, and 1.99% for the three times of
sacrifice (6, 24, and 48 hours, respectively); frequencies
of 0.71%, 2.17%, and 2.35% were seen for animals injected
with 225 mg/kg at the three times of sacrifice.  For animals
dosed with 300 mg/kg, the frequencies of breaks were 2.07%
and 1.01% at 6 and 24 hours; 0.90% breaks were seen with
animals dosed with 400 mg/kg at 24 hours; and 1.94% breaks
were seen in animals injected with 515 mg/kg at 48 hours. 
No complex rearrangements such as quadriradials, triradials,
or ring chromosomes were detected in animals injected with
the test substance.
 
For the negative control animals, the frequencies of breaks
were 0.85%, 0.58%, and 2.23% for sacrifice times of 6, 24,
and 48 hours, respectively.  The animals injected with
cyclophosphamide had both a large number of breaks and
complex rearrangements.

A comparison of the frequencies of breaks for doses of
hexamethylcyclotrisiloxane with the negative control at the
three time points shows no significant differences.  These
frequencies are similar to those recorded for control
animals in previous testing.  The frequency of breaks in
previous negative control animals ranged from 0 to 2.58%, a
range compatible with all the results obtained in this
project.  The conclusion based on comparison to historical
data is confirmed by a statistical analysis using the
Wilcoxon test that demonstrated that there was no difference
between the number of breaks per animal for the negative
control groups and the test groups.  The use of the Chi2
test as a measure of "goodness to fit" indicated that the
distribution of breaks per animal did not closely follow the
Poisson distribution.  However, the Wilcoxon test
demonstrated that there was no difference between the number
of breaks per animal for the negative control groups and the
test groups.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9); 
purity > 99.99%

	Conclusion
	:
	Appropriate concurrent negative and positive controls were
included, and the expected responses were observed.  The
test substance, hexamethylcyclotrisiloxane (CAS
No.541-05-9), did not cause an increase in the frequency of
chromosomal breaks or aberrations in bone marrow cells of
rats.  Thus, there was no evidence in this study that
hexamethylcyclotrisiloxane caused chromosomal damage.

	Reliability
	:
	(1) valid without restriction

	
	
	Based on a review of the report, the study was judged to be
scientifically defensible.

	Flag
	:
	Critical study for SIDS endpoint

	04.10.2007
	(6)


5.7

CARCINOGENICITY

5.8.1
TOXICITY TO FERTILITY

	
	
	

	Type
	:
	other: Combined Repeated Vapor Inhalation Toxicity Study and Reproduction/Developmental and Neurological Toxicity Screening Tests

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	inhalation

	Exposure period
	:
	28 days for males and 46 days for females

	Frequency of treatm.
	:
	6 hours/day; 7 days/week

	Premating exposure period
	 

	                          Male
	:
	2 weeks

	                          Female
	:
	2 weeks

	Duration of test
	:
	

	No. of generation studies
	:
	1

	Doses
	:
	100, 500, and 2500 ppm (nominal); 99, 512, and 2492 ppm (actual)

	Control group
	:
	other: yes, control group was exposed to filtered air

	NOAEL parental
	:
	= 500  IF "500" <> "" "." 
  ppm

	NOAEL F1 offspring
	:
	= 500  IF "500" <> "" "." 
  ppm

	Method
	:
	OECD Guide-line 422 

	Year
	:
	2002

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	OECD 422 / USEPA OPPTS 870.3650  

Statistical methods: Bartlett's test and Kolmogorov-Smirnov
test.  Parametric data was tested using one-way Analysis of
Variance (ANOVA) followed by Dunnett's Test (if
significant); nonparametric data was tested by
Kruskal-Wallis Test followed by Wilcoxon.  Categorical data
and histomorphology findings were evaluated with Fisher's
Exact Test.  Statistically significant probabilities are
reported at either the p<0.05 or p<0.01 levels. 

Test Subjects
I.Age at study initiation:  8 weeks
Treatment of both sexes began two weeks prior to initiating mating and continued through the mating period. Daily exposure of reproductive group females continued up to and including day 19 of gestation. Dams were not exposed during the lactation period.

II.No. of Animals per sex per dose: 
Reproductive/Developmental Phase: 10 male and 10 female rats/dose group 

III. Clinical observations performed and frequency:  General
clinical observations were made daily after the exposure
period to assess external condition, behavior and
mortality/morbidity.  Detailed clinical observations were
conducted weekly and were performed after the exposure
period.  Examinations included assessment of external
condition, behavior, autonomic activity, gait and posture. 
Body weight measurements and food consumption were recorded
weekly; additional body weights on reproductive group
females were recorded during gestation.  
"Organs examined at necropsy (macroscopic and microscopic): 
Reproductive/developmental phase females were not subjected
to macroscopic examination at necropsy, however the number
of corpora lutea and implantation sites was recorded. No microscopic evaluation was conducted on organs and tissues of reproductive/development phase females.  Pups found dead and pups sacrificed on day four postpartum were examined for external gross abnormalities only.  No pup tissues were collected and the carcasses were discarded.

	Result
	:
	NOAEL (NOAEC):
Reproductive/Developmental phase:
Decreased Litter Size/Implantation Sites: NOAEL = 500 ppm

Toxic Response/Effects by Dose Level: 2500 ppm
Females (Reproductive/Developmental Phase):
Decreased litter size (33%*)
Decreased litter weight (27%*)
Decreased number of implantation sites (33%*)
Males exposed to 2500 ppm had decreased weight of seminal vesicles and atrophy.

Statistical Results, As Appropriate: "*" denotes
statistically different from control (p<0.05).



The results can be summarized as follows:
Body weight:  
Reproductive/Developmental Phase Females:  Decreased body
weight (8%) on gestation day 20 at 2500 ppm


Food/water consumption:  
Reproductive/Developmental Phase Females:  No
treatment-related effect.

I.  Description, severity, time of onset and duration of
clinical signs:  
Anogenital Staining:
Reproductive/Developmental Phase:
Present in 100 and 2500 ppm groups
Time of onset (first occurrence): study day 1
Duration (last noted occurrence): study day 34


Probable Porphyrin Staining:
Reproductive/Developmental Phase:
Present in 500 and 2500 ppm groups
Time of onset (first occurrence): study day 4
Duration (last noted occurrence): study day 36
One isolated incident of a female rat in the 2500 ppm group was recorded where the rat was seen squealing and shaking ‘with bulfging eyes’ for 10 minutes during treatment on day 31.


II. Hematological findings incidence and severity:  No
treatment-related effects.


III. Mortality and time to death:  All adult animals
survived to their scheduled necropsy.  


IV. Gross pathology incidence and severity:  No
treatment-related macroscopic findings




V.
Histopathology incidence and severity:  
Reproductive/Developmental Toxicity:
Reduced litter size (33%), litter weight (27%), and number
of implantation sites (33%) at 2500 ppm.

	Test substance
	:
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9); purity >
99%

	Conclusion
	:
	In the reproductive/development phase of the study exposure
to 2500 ppm (22.8 mg/L) D3 was associated with decreased litter size,
litter weight, and number of implantation sites.  The
findings support a NOAEL (NOAEC) of 500 ppm (4.5 mg/L).

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	23.03.2005
	(13)


5.8.2
DEVELOPMENTAL TOXICITY/TERATOGENICITY

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	Vapor inhalation

	Exposure period
	:
	46 days for female and 28 days for male rats

	Frequency of treatm.
	:
	6 hours/day; 7 days/week

	Duration of test
	:
	46 days

	Doses
	:
	100, 500, and 2500 ppm (nominal); 99, 512, and 2492 ppm (actual) 

	Control group
	:
	other: yes, control group was exposed to filtered air

	NOAEL maternal tox.
	:
	= 500  IF "500" <> "" "." 
  ppm

	NOAEL teratogen.
	:
	= 500 - IF "500" <> "" "." 
-
  ppm

	Method
	:
	other: OECD 422 

	Year
	:
	2002

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Statistical methods: Bartlett's test and Kolmogorov-Smirnov
test.  Parametric data was tested using one-way Analysis of
Variance (ANOVA) followed by Dunnett's Test (if
significant); nonparametric data was tested by
Kruskal-Wallis Test followed by Wilcoxon.  Categorical data
and histomorphology findings were evaluated with Fisher's
Exact Test.  

Statistically significant probabilities are reported at
either the p<0.05 or p<0.01 levels.

Test Subjects
I.Age at study initiation:  8 weeks


II.No. of Animals per sex per dose:
Reproductive/Developmental Phase: 10 male and 10 female rats/dose group.Treatment of both sexes began two weeks prior to initiating mating and continued through the mating period. Daily exposure of reproductive group females continued up to and including day 19 of gestation. Dams were not exposed during the lactation period.
  

III. Clinical observations performed and frequency:  General
clinical observations were made daily after the exposure
period to assess external condition, behavior and
mortality/morbidity.  Detailed clinical observations were
conducted weekly and were performed after the exposure
period.  Examinations included assessment of external
condition, behavior, autonomic activity, gait and posture. 
Body weight measurements and food consumption were recorded
weekly; additional body weights on reproductive group
females were recorded during gestation.  
"Organs examined at necropsy (macroscopic and microscopic): 
Reproductive/developmental phase females were not subjected
to macroscopic examination at necropsy, however the number
of corpora lutea and implantation sites was recorded. No organs /tissues of reproductive/development phase females were evaluated microscopically Pups 
found dead and pups sacrificed on day four postpartum were
examined for external gross abnormalities only.  No pup
tissues were collected and the carcasses were discarded.

	Result
	:
	Reproductive/Developmental phase:
Decreased Litter Size/Implantation Sites: NOAEL = 500 ppm

Toxic Response/Effects by Dose Level:
Females (Reproductive/Developmental Phase):
Decreased litter size (33%*) at 2500 ppm
Decreased litter weight (27%*) at 2500 ppm
Decreased number of implantation sites (33%*) at 2500 ppm
Males exposed to 2500 ppm had decreased weight of seminal vesicles and atrophy.

Statistical Results, As Appropriate: "*" denotes
statistically different from control (p<0.05).



The results can be summarized as follows:
Body weight:  
Reproductive/Developmental Phase Females:  Decreased body
weight (8%) on gestation day 20 at 2500 ppm.


Food/water consumption:  
Reproductive/Developmental Phase Females:  
I.  Description, severity, time of onset and duration of
clinical signs:  
Anogenital Staining:
Reproductive/Developmental Phase:
Present in 100 and 2500 ppm groups
Time of onset (first occurrence): study day 1
Duration (last noted occurrence): study day 34


Probable Porphyrin Staining:
Reproductive/Developmental Phase:
Present in 500 and 2500 ppm groups
Time of onset (first occurrence): study day 4
Duration (last noted occurrence): study day 36 
One isolated incident of a female rat in the 2500 ppm group was recorded where the rat was seen squealing and shaking ‘with bulfging eyes’ for 10 minutes during treatment on day 31. This dam gave birth to 14 pups, none of which survived to PND 4.



II. Hematological findings incidence and severity:  No
treatment-related effects.


III. Mortality and time to death:  All adult animals
survived to their scheduled necropsy.  


IV. Gross pathology incidence and severity:  No
treatment-related macroscopic findings




V.
Histopathology incidence and severity:  
Reproductive/Developmental Toxicity:
Reduced litter size (33%), litter weight (27%), and number
of implantation sites (33%) at 2500 ppm.

	Test substance

Conclusion
	:
 :
	Hexamethylcyclotrisiloxane (CAS No. 541-05-9); purity >
99%

No external abnormalities were observed in the pups following the exposure at concentrations of 2500 ppm (22.75 mg/L, the highest concentration tested. Litter weight was decreased at 22.75 mg/L exposure level. The apparent litter weight decreases at high exposure level are probably due to the reduced litter size and not treatment-related manifestation of development toxicity. One dam gave birth to 14 pups, none of which survived to PND 4.  The NOAEL (NOAEC) was determined to be 500 ppm.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint
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