OECD SIDS
 2-ETHYLHEXYL METHACRYLATE

S  I  D  S
D  o  s  s  i  e  r
	Existing Chemical
	:
	ID: 688-84-6

	CAS No.
	:
	688-84-6

	EINECS Name
	:
	2-Ethylhexyl methacrylate

	EC No.
	:
	211-708-6

	Molecular Weight
	:
	198.3

	Structural Formula
	:
	CH2=C(CH3)COOCH2CH(C2H5)C4H9

	Molecular Formula
	:
	C12H22O2


Producer related part

	Company
	:
	Evonik Röhm GmbH

	Creation date
	:
	18.06.2008


Substance related part

	Company
	:
	Evonik Röhm GmbH

	Creation date
	:
	18.06.2008


	Status
	:
	

	Memo
	:
	OECD HPV Chemical Programme, SIDS Dossier, approved at SIAM 18 (20-23 April 2004)


	Printing date
	:
	21.07.2008

	Revision date
	:
	17.10.2007

	Date of last update
	:
	21.07.2008


	Number of pages
	:
	95


	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, non confidential, WGK (DE), TA-Luft (DE), Material Safety Dataset, Risk Assessment, Directive 67/548/EEC, SIDS, temporary flag


1.0.1
APPLICANT AND COMPANY INFORMATION

	
	
	

	Type
	:
	lead organisation

	Name
	:
	METHACRYLATE PRODUCERS ASSOCIATION, INC.

	Contact person
	:
	Ms. Elizabeth Hunt

	Date
	:
	

	Street
	:
	17260 Vannes Court

	Town
	:
	VA 20158 Hamilton

	Country
	:
	United States

	Phone
	:
	(540) 751 2093

	Telefax
	:
	(540) 751 2094

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	e.hunt@comcast.net

	Homepage
	:
	


	21.07.2008
	

	
	
	

	Type
	:
	cooperating company

	Name
	:
	Arkema Inc.

	Contact person
	:
	Dr. Craig Farr

	Date
	:
	

	Street
	:
	2000 Market Street, 28 th floor

	Town
	:
	PA 19103 Philadelphia

	Country
	:
	United States

	Phone
	:
	(215) 419-5892

	Telefax
	:
	(215) 149-5800

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	craig.farr@arkemagroup.com

	Homepage
	:
	


	
	
	

	Type
	:
	cooperating company

	Name
	:
	Evonik Röhm GmbH

	Contact person
	:
	Dr. Harald Müllerschön

	Date
	:
	

	Street
	:
	Kirschenallee

	Town
	:
	64293 Darmstadt

	Country
	:
	Germany

	Phone
	:
	+ 49 6151 18 4241

	Telefax
	:
	+ 49 6151 18 3213

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	harald.muellerschoen@evonik.com

	Homepage
	:
	


	Remark
	:
	Contact point:
Dr. Müllerschön,    Dept. U-PTT, phone: + 49 6151 184241
Dr. Clajus,         Dept. U-PT , phone: + 49 6151 184972
Dipl.-Ing. G. Ritz, Dept. U-PTT, phone: + 49 6151 183005

	21.07.2008
	

	
	
	

	Type
	:
	cooperating company

	Name
	:
	Lucite International UK Ltd

	Contact person
	:
	Dr. Mark Pemberton

	Date
	:
	

	Street
	:
	Cassel PO Box 8

	Town
	:
	TS23 1LE Billingham

	Country
	:
	United Kingdom

	Phone
	:
	+44 1625 548 059

	Telefax
	:
	+44 1625 548 076

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	mark.pemberton@lucite.com

	Homepage
	:
	


	21.07.2008
	

	
	
	

	Type
	:
	cooperating company

	Name
	:
	MITSUBISHI GAS CHEMICAL COMPANY, INC.

	Contact person
	:
	

	Date
	:
	

	Street
	:
	Mitsubishi Bldg. 5-2, Marunouchi 2-chome, Chiyoda-ku

	Town
	:
	100-8324 Tokyo

	Country
	:
	

	Phone
	:
	+81-3-3283-4821

	Telefax
	:
	+81-3-3214-0930

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	
	
	

	Type
	:
	cooperating company

	Name
	:
	Mitsubishi Rayon CO. LTD.

	Contact person
	:
	

	Date
	:
	

	Street
	:
	6-41, Konan 1-Chome, Minato-ku

	Town
	:
	108-8506 Tokyo

	Country
	:
	Japan

	Phone
	:
	+81-3-5495-3009

	Telefax
	:
	+81-3-5495-3246

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	
	
	

	Type
	:
	cooperating company

	Name
	:
	NIPPON SHOKUBAI CO., LTD.

	Contact person
	:
	

	Date
	:
	

	Street
	:
	Kogin Bldg, 4-1-1 Koraibashi, Chuo-ku

	Town
	:
	541-0043 Osaka

	Country
	:
	

	Phone
	:
	+81-6-6223-9258

	Telefax
	:
	+81-6-6201-2857

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	
	
	

	Type
	:
	cooperating company

	Name
	:
	Rohm and Haas Company

	Contact person
	:
	Dr. James McLaughlin

	Date
	:
	

	Street
	:
	727 Norristown Road

	Town
	:
	PA 19477 Spring House, P.O. Box 0904

	Country
	:
	United States

	Phone
	:
	215-641-7459

	Telefax
	:
	215-619-1618

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	jem@rohmhaas.com

	Homepage
	:
	


1.0.2
LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR

	
	
	

	Type
	:
	

	Name of plant
	:
	

	Street
	:
	

	Town
	:
	 

	Country
	:
	Germany

	Phone
	:
	

	Telefax
	:
	

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


1.0.3
IDENTITY OF RECIPIENTS

1.0.4
DETAILS ON CATEGORY/TEMPLATE

1.1.0
SUBSTANCE IDENTIFICATION

	
	
	

	IUPAC Name
	:
	

	Smiles Code
	:
	O=C(OCC(CCCC)CC)C(=C)C

	Molecular formula
	:
	C12 H22 O2

	Molecular weight
	:
	198.3

	Petrol class
	:
	


1.1.1
GENERAL SUBSTANCE INFORMATION

	
	
	

	Purity type
	:
	typical for marketed substance

	Substance type
	:
	organic

	Physical status
	:
	liquid

	Purity
	:
	>= 98  IF "98" <> "" "." 
  % w/w

	Colour
	:
	colourless

	Odour
	:
	ester-like


	Method
	:
	M2-16 (GC)

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(53) (54)


1.1.2
SPECTRA

1.2

SYNONYMS AND TRADENAMES

	
	
	

	1-Hexanol, 2-ethyl-, methacrylate


	
	
	

	2-Ethyl-1-hexyl methacrylate


	
	
	

	2-Ethyl-hexyl methacrylate


	
	
	

	2-Ethylhexyl 2-methyl-2-propenoate


	
	
	

	2-Ethylhexylmethacrylat (German)


	
	
	

	2-Methyl-2-propenoic acid 2-ethylhexyl ester


	
	
	

	2-Methyl-acrylic acid 2-ethyl-hexyl ester


	
	
	

	2-Propenoic acid, 2-methyl-, 2-ethylhexyl ester


	
	
	

	Metacrilato de 2-etilhexilo (Spanish)


	
	
	

	Methacrylate de 2-ethylhexyle (French)


	
	
	

	Methacrylate, 2-ethylisohexyl


	
	
	

	Methacrylic acid, 2-ethylhexyl ester


	
	
	

	Methacrylic acid-(2-ethyl-hexyl ester)


	
	
	

	Prop-2-enoate, 2-methyl-, 2-ethylhexyl


1.3

IMPURITIES

	
	
	

	Purity
	:
	typical for marketed substance

	CAS-No
	:
	7732-18-5

	EC-No
	:
	231-791-2

	EINECS-Name
	:
	water

	Molecular formula
	:
	H2O

	Value
	:
	<= .05  IF ".05" <> "" "." 
  % w/w


	Method
	:
	M3 (according to K. Fischer)

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(54)

	
	
	

	Purity
	:
	typical for marketed substance

	CAS-No
	:
	79-41-4

	EC-No
	:
	201-204-4

	EINECS-Name
	:
	methacrylic acid

	Molecular formula
	:
	H2C=C(CH3)-COOH

	Value
	:
	<= .01  IF ".01" <> "" "." 
  % w/w


	Method
	:
	M4 (acid-base titr.)

	Remark
	:
	Acid content: calculated as Methacrylic acid

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(54)


1.4

ADDITIVES

	
	
	

	Purity type
	:
	typical for marketed substance

	CAS-No
	:
	150-76-5

	EC-No
	:
	205-769-8

	EINECS-Name
	:
	hydroquinone monomethyl ether

	Molecular formula
	:
	

	Value
	:
	ca. .1  IF ".1" <> "" "." 
  % w/w

	Function of additive
	:
	Inhibitor


	Method
	:
	HPLC

	Remark
	:
	Typical value: 50 +/- 10 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(54)


1.5

TOTAL QUANTITY

	
	
	

	Quantity
	:
	= 400 -  tonnes produced in 2003


	Remark
	:
	Estimated US production volume is 400 t in 2003 based on an industry survey.

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(64)


1.6.1
LABELLING

	
	
	

	Labelling
	:
	provisionally by manufacturer/importer

	Specific limits
	:
	

	Symbols
	:
	Xi, , , 

	Nota
	:
	, , 

	R-Phrases
	:
	(36/37/38) Irritating to eyes, respiratory system and skin

	S-Phrases
	:
	(26) In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
(28) After contact with skin, wash immediately with plenty of water and soap


	Remark
	:
	Occupational restrictions:
Note for juveniles.
Note for pregnant woman and nursing mothers (EC Directive 92/85/EEC).

	Reliability
	:
	(1) valid without restriction

	
	(53)


1.6.2
CLASSIFICATION

	
	
	

	Classified
	:
	provisionally by manufacturer/importer

	Class of danger
	:
	irritating

	R-Phrases
	:
	(36/37/38) Irritating to eyes, respiratory system and skin

	Specific limits
	:
	yes


	
	
	Concentration
	Classification

	1st
	:
	C>= 10%
	Xi; R36/37/38

	2nd
	:
	
	

	3rd
	:
	
	

	4th
	:
	
	

	5th
	:
	
	

	6th
	:
	
	

	7th
	:
	
	

	8th
	:
	
	


	Reliability
	:
	(1) valid without restriction

	
	(53)


1.6.3
PACKAGING

	
	
	

	Memo
	:
	Iron drums, 170 kg net weight, or stainless steel tank.


	Reliability
	:
	(2) valid with restrictions

	
	(54)


1.7

USE PATTERN

	
	
	

	Type of use
	:
	type

	Category
	:
	Wide dispersive use


	Remark
	:
	Recommended restriction(s) for use:
preparations for nail extensions

	
	(53)

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Paints, lacquers and varnishes industry


	Remark
	:
	Copolymerization in emulsion and solution. Used as internal
plasticizer. Also used in oil additives. Used in leather,
texil, paint and paper industries.

	
	(54)

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Polymers industry


	Remark
	:
	Acrylic polymers for surface coatings, resins and as a
flexibility-imparting comonomer with methacrylate in acrylic laquers.

	
	(65)

	
	
	

	Type of use
	:
	use

	Category
	:
	Adhesive, binding agents


	Remark
	:
	Used in glues.

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	
	(24)

	
	
	

	Type of use
	:
	use

	Category
	:
	Food/foodstuff additives


	Remark
	:
	2-Ethylhexyl methacrylate is an indirect food additive for
use only as a component of additives. (21 CFR 175.105
(4/1/88)

	Reliability
	:
	(1) valid without restriction

	
	(16)

	
	
	

	Type of use
	:
	use

	Category
	:
	Viscosity adjustors


	Remark
	:
	For polymers used as viscosity index improvers (SRI).

	Reliability
	:
	(2) valid with restrictions

	
	
	

	Type of use
	:
	use

	Category
	:
	other: biocompatible polymer alloy membranes


	Remark
	:
	Used as polymer alloy membrane with both biocompatibility and permeability for fabrication of an implantable artificial pancreas.

	
	(71)

	
	
	

	Type of use
	:
	use

	Category
	:
	


	Remark
	:
	Used in elastomer/methacrylate monomer systems as denture
soft lining materials.

	
	(51) (52)

	
	
	


	Result
	:
	1998 typical uses:

End use as copolymer
Percent
------------------------------------------
lubricants              47 %
automotive coatings     42 %
adhesives               11 %

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(64)


1.7.1
DETAILED USE PATTERN

1.7.2
METHODS OF MANUFACTURE

	
	
	

	Origin of substance
	:
	Synthesis

	Type
	:
	Production


	Remark
	:
	Higher methacrylates will be produced by direct esterification of methacrylic acid or by transesterification of methyl methacrylate and the appropriate alcohol.

	Reliability
	:
	(2) valid with restrictions

	
	(31)


1.8

REGULATORY MEASURES

1.8.1
OCCUPATIONAL EXPOSURE LIMIT VALUES

	
	
	

	Type of limit
	:
	MAK (DE)

	Limit value
	:
	 


	Remark
	:
	No occupational exposure limits established.

	
	(23)

	
	
	

	Type of limit
	:
	TLV (US)

	Limit value
	:
	 


	Remark
	:
	TLV not established.

	
	(1)


1.8.2
ACCEPTABLE RESIDUES LEVELS

1.8.3
WATER POLLUTION

	
	
	

	Classified by
	:
	other: VwVwS, Annex 3

	Labelled by
	:
	other: VwVwS, Annex 3

	Class of danger
	:
	1 (weakly water polluting)


	Remark
	:
	Kenn-Number: 3838


1.8.4
MAJOR ACCIDENT HAZARDS

1.8.5
AIR POLLUTION

	
	
	

	Classified by
	:
	TA-Luft (DE)

	Labelled by
	:
	TA-Luft (DE)

	Number
	:
	other: 5.2.5

	Class of danger
	:
	


	Reliability
	:
	(2) valid with restrictions


1.8.6
LISTINGS E.G. CHEMICAL INVENTORIES

	
	
	

	Type
	:
	EINECS

	Additional information
	:
	On EINECS inventory.


	Remark
	:
	Annex to Official Journal of the European Communities, 15 June 1990.
EINECS No.: 211-708-6

	
	
	

	Type
	:
	TSCA

	Additional information
	:
	On TSCA inventory.


	Remark
	:
	July 2005 Inventory Tape.

	
	
	

	Type
	:
	DSL

	Additional information
	:
	On DSL inventory.


	Remark
	:
	Supplement to Canada Gazette, Part I, January 26, 1991.

	
	
	

	Type
	:
	ENCS

	Additional information
	:
	


	Remark
	:
	ENCS No.: 2-1039X
Unlisted chemical name. For ENCS chemical class or category name, refer to ENCS No. 2-1039.

	
	
	

	Type
	:
	AICS

	Additional information
	:
	On AICS inventory.


	Remark
	:
	Australian Inventory of Chemical Substances, June 1996 Ed.

	
	
	

	Type
	:
	ECL

	Additional information
	:
	On ECL inventory.


	Remark
	:
	ECL Serial No.: KE-25009
Korean Existing Chemicals List, January 1997.

	
	
	

	Type
	:
	Poisonous Chemicals List (Switzerland)

	Additional information
	:
	


	Remark
	:
	Giftliste 1 (List of Toxic Substances 1), 31 May 1999.
Toxic Category 4.
SWISS No.: G-5963

	
	
	

	Type
	:
	PICCS

	Additional information
	:
	On PICCS inventory.


	Remark
	:
	Philippines Inventory of Chemicals and Chemical Substances, 2000.

	
	
	

	Type
	:
	other: ASIA-PAC

	Additional information
	:
	On ASIA-PAC.


1.9.1
DEGRADATION/TRANSFORMATION PRODUCTS

1.9.2
COMPONENTS

1.10
SOURCE OF EXPOSURE

	
	
	

	Source of exposure
	:
	other: residual monomer

	Exposure to the
	:
	Substance


	Remark
	:
	Leaching of monomer EHMA from a chemically-activated direct relining material (Composition: liquid 25 % Methyl methacrylate, 25 % EHMA and 50 % Hexamethyleneglycol dimethacrylate) was determined by means of HPLC. Disk shaped specimens (10 mm diameter and 1 mm thickness) of the cured relining material was immersed in distilled water at 37 degree C for 1 day, 1 week, 2 weeks, 3 weeks, 1 month and 2 months. Leaching of the monomer into water proceeded rapidly for the first week, and then declined to lower rates. Lower amounts of monomer leaching was still observed after immersion in water for 2 months.
The total amount for 2 months of leached monomer (EHMA) from the reline material immersed in water and methanol was 0 mg/g in water and 4.91 mg/g in methanol.

	Reliability
	:
	(4) not assignable

	
	
	Original reference in japanese (english abstract only), not translated.

	
	(29)


1.11
ADDITIONAL REMARKS

	
	
	

	Memo
	:
	Shelf life of the standard stabilised product:


	Remark
	:
	6 months at max. 30 °C from date of delivery.

	Reliability
	:
	(2) valid with restrictions

	
	(54)

	
	
	


	Remark
	:
	EHMA must be stored in air, dark, at temperatures 
< 30 °C.

	
	(53)


1.12
LAST LITERATURE SEARCH

	
	
	

	Type of search
	:
	Internal and External

	Chapters covered
	:
	3, 4, 5

	Date of search
	:
	14.02.2006


1.13
REVIEWS

	
	
	

	Memo
	:
	SIDS Dossier 2-Ethylhexyl methacrylate (Robust Summary 03/2002)


	
	(63)


2.1

MELTING POINT

	
	
	

	Value
	:
	< -50  IF "-50" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: according OECD 102 

	Year
	:
	1998

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	Melt microscope

	Test substance
	:
	2-ethylhexyl methacrylate from Wako pure chemical industry Co. ltd, purity: 99.5%, impurities: moisture: 0.02%

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study.

	Flag
	:
	Critical study for SIDS endpoint

	27.06.2008
	(8)

	
	
	

	Value
	:
	< -60  IF "-60" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(62)

	
	
	

	Value
	:
	< -50  IF "-50" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	Solidification point

	Test substance
	:
	Purity: no data, but typically > 98%

	Reliability
	:
	(4) not assignable

	
	(53)


2.2

BOILING POINT

	
	
	

	Value
	:
	= 227.6  IF "227.6" <> "" "." 
  °C  at 1013 hPa

	Decomposition
	:
	

	Method
	:
	other: (measured) 

	Year
	:
	1969

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	other: calculated according Clausius Clapeyron equation from a measured vapour pressure diagram. Measurement of the boiling range of Ethyl hexyl methacrylate, dynamic

	Result
	:
	Vapor pressure curve:


p (hPa) 
T (°C)

13.3

110.8

40

130.9

66.6

141.9

133

160.2

267

181

400

194.7

533

204.9

667

213.1

800

220.2

933

226.5

1067

230

The boiling point has been extrapolated according to the method of Clausius Clapeyron.

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	Flag
	:
	Critical study for SIDS endpoint

	
	(45)

	
	
	

	Value
	:
	= 47  IF "47" <> "" "." 
  °C  at .13 hPa

	Decomposition
	:
	

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook or collection of data.

	
	(43)

	
	
	

	Value
	:
	= 88  IF "88" <> "" "." 
  °C  at 4.7 hPa

	Decomposition
	:
	

	Method
	:
	other: not specified 

	Year
	:
	1961

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(50)

	
	
	

	Value
	:
	= 113  IF "113" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(55)

	
	
	

	Value
	:
	= 120  IF "120" <> "" "." 
  °C  at 24 hPa

	Decomposition
	:
	

	Method
	:
	other: not specified 

	Year
	:
	1961

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(50)

	
	
	

	Value
	:
	= 218  IF "218" <> "" "." 
  °C  at 1013 hPa

	Decomposition
	:
	

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Test substance
	:
	Purity: no data, but typically > 98%

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(53) (62)


2.3

DENSITY

	
	
	

	Type
	:
	density

	Value
	:
	= .8832  IF ".8832" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Reliability
	:
	(4) not assignable

	
	
	Data collection.

	
	(59) (70)

	
	
	

	Type
	:
	density

	Value
	:
	= .8847  IF ".8847" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	

	Year
	:
	1948

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Method
	:
	other, not specified

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	Flag
	:
	Critical study for SIDS endpoint

	
	(49) (50)

	
	
	

	Type
	:
	density

	Value
	:
	= .89  IF ".89" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(53)

	
	
	

	Type
	:
	relative density

	Value
	:
	= .88  IF ".88" <> "" "." 
   at 25 °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, assessed handbook data, original reference not cited, review.

	
	(31)

	
	
	

	Type
	:
	density

	Value
	:
	= .888  IF ".888" <> "" "." 
  g/cm³ at  °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	
	(66)

	
	
	

	Type
	:
	density

	Value
	:
	ca. 885  IF "885" <> "" "." 
  kg/m3 at  °C

	Method
	:
	other: DIN 51757 ASTM D 1298 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(62)


2.3.1
GRANULOMETRY

2.4

VAPOUR PRESSURE

	
	
	

	Value
	:
	= .065  IF ".065" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	other (measured): dynamic method similar to OECD 104 

	Year
	:
	1969

	GLP
	:
	no

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate but purity is typically > 98 %


	Method
	:
	other: calculated according Clausius Clapeyron equation from a measured vapour pressure diagram. Measurement of the boiling range of Ethyl hexyl methacrylate, dynamic

	Result
	:
	Vapor pressure curve:


p (hPa) 
T (°C)

13.3

110.8

40

130.9

66.6

141.9

133

160.2

267

181

400

194.7

533

204.9

667

213.1

800

220.2

933

226.5

1067

230

Vapor pressure at 20°C: 0.065 hPa (calculated: according to Clausius Clapeyron)

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	Flag
	:
	Critical study for SIDS endpoint

	
	(45)

	
	
	

	Value
	:
	< 1  IF "1" <> "" "." 
  hPa at  °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Test substance
	:
	Purity: no data, but typically > 98%

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(55)


2.5

PARTITION COEFFICIENT

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 5.59  IF "5.59" <> "" "." 
  at 25 °C

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

	Method
	:
	OECD Guide-line 107 "Partition Coefficient (n-octanol/water), Flask-shaking Method"

	Year
	:
	1999

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate from Wako Pure Chemical Industries, Ltd., Lot. No. TWM5336, Purity = 99.5 %


	Method
	:
	Octanol was saturated with water and water with octanol prior to use. EHMA was added 150 mg correctly in the measurement to the pre-saturated octanol to prepare a stock solution (concentration: 1470mg/l).  

Duplicate mixtures were prepared in the octanol:water ratios of 10:240 ml, 20:230 ml and 40:210 ml. The vessels were mixed for 5 min (slow stirring at 5/min) at 25 °C. Phase separation was achieved by centrifugation (1000/min, 20 min).

The EHMA concentration in each phase was determined by HPLC/UV-VIS(215 nm) and the log Pow was calculated.

	Remark
	:
	After partition equilibrium of the test substance was
established between n-octanol and water at three volume
ratios, the concentrations of the test substance of both
phase were determined with HPLC.

	Result
	:
	The pH of the aqueous test solutions was 5.9 - 6.0

The logPow of the three replicates was determined to

Replicate  logPow     logPow        logPow
no.        measured   av. (sample)  av. (overall)
1  a       5.36       5.49          
   b       5.61       

2  a       5.69       5.62          5.59 +/- 0.13
   b       5.55                     var. 0.33

3  a       5.67       5.68
   b       5.68

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	
	(9)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 4.95  IF "4.95" <> "" "." 
  at 20 °C

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

	Method
	:
	other (measured): shake flask 

	Year
	:
	2002

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	Octanol was saturated with water and water with octanol prior to use. EHMA was added to the presaturated octanol to prepare a stock solution (concentration not specified).  Duplicate mixtures were prepared in the octanol:water ratios of 5:5 ml, 6.5:3.5 ml and 3.5:6.5 ml. The tubes were mixed for one hour, centrifuged, and placed in a water bath at 20 ºC overnight. Following separation of the phases, EHMA concentration in each phase was determined by HPLC and the log Pow was calculated.

	Test substance
	:
	2-Ethylhexyl methacrylate from Röhm GmbH & Co. KG, batch no. 78080370, purity > 98 %

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study.

	Flag
	:
	Critical study for SIDS endpoint

	
	(25)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 4.24  IF "4.24" <> "" "." 
  at  °C

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

	Method
	:
	other (calculated): calculated from HPLC retention times 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Original reference in japanese (english abstract only), not translated.

	27.06.2008
	(18) (66)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 4.35  IF "4.35" <> "" "." 
  at  °C

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

	Method
	:
	other (calculated): calculated from HPLC retention times 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Method
	:
	Retention times (Rt) for acrylates, methacrylates and vinyl monomers were measured with two different columns (C18 Corasil and C8 LiChrosorb) using reverse-phase HPLC in order to obtain their partition coefficients between 1-octanol and water (log P). The log p values of the test compounds were determined from the regression curves between RT and log P values of a number of standards using C8 LiChrosorb.

C18 Corasil was used in a mobile phase (methanol : water = 85 : 15). In the measurable region of the log P values (about -1 and +4) log P correlated lineary with log Rt following two different regression curves: one for aliphatic and aromatic compounds with the functinal groups (r=0.92), and the other for compounds without these groups (r=0.99). It is concluded that log P values of methacrylates widely used in dentistry can be determined easily and accurately by HPLC.

Experimental conditions:
Liquid chromatograph (Waters Associates) equipped with a M-6000 pump and a Model U6 K injection valve. Detection was carried out with a UV-visible spectrophotometer (JASCO UNIDEC-100) and a differential refractometer (R 401 Waters Associates). RT values were measured from the chromatographic peaks by a Rikadenki B 381 H recorder.
Test solution: 1 mg/ml
Injection volume: 5 µl

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(19)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 4.67  IF "4.67" <> "" "." 
  at  °C

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

	Method
	:
	other (calculated) 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Original reference in japanese (english abstract only), not translated.

	
	(18)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 4.8  IF "4.8" <> "" "." 
  at  °C

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

	Method
	:
	

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	Recommended log Pow value

	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook or collection of data.

	
	(56)


2.6.1
SOLUBILITY IN DIFFERENT MEDIA

	
	
	

	Solubility in
	:
	Water

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

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 105

	Year
	:
	1999

	GLP
	:
	yes

	Test substance
	:
	other TS: Wako Pure Chemical Industries,Ltd., Lot. No. TWM5336,  Purity = 99.5 %


	Result
	:
	Time (hrs)
Conc. (mg/l)
Average
value (mg/l)
-------------------------------------------------------
 24


1.6

1.6



1.7



 48


1.6

1.6




1.6
 72


1.7

1.7



1.7
-------------------------------------------------------
Total average: 1.6 mg/l
Standard deviation: 2.3%




	Test condition
	:
	The test sample was dissolved in water shaking it in tightly stoppered glass vessels for 24, 48 and 72 hours at 30+/-1 °C. After the shaking period the test vessels were equilibrated for 24 hours at 25+/-1°C.
(Number of replicates: n=2)

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	
	(11)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= .9  IF ".9" <> "" "." 
  mg/l at  °C

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	1998

	GLP
	:
	no

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Method
	:
	HPLC

	Test condition
	:
	Solvent: tap-water
Temperature: room temperature
Test duration: 20 hours

	Reliability
	:
	(2) valid with restrictions

	
	
	Preliminary test. Value is suitable for orientation of solubility.

	
	(46)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 7.8  IF "7.8" <> "" "." 
  mg/l at 20 °C

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	other

	Year
	:
	2002

	GLP
	:
	no

	Test substance
	:
	other TS


	Method
	:
	The solubility of the ester was determined by saturating a volume of deionised water, with an excess of ester until two distinct layers formed. The mixtures was placed on a rotary mixer for 20 minutes and then allowed to equilibrate for a further four hours at 20ºC. An aliquot of the lower layer (aqueous phase) was carefully removed using a Pasteur pipette, thus avoiding contamination from the upper layer.  This aqueous phase was quantitatively analysed by RP-HPLC.  The solubility of the ester in water is expressed as g kg-1.

	Test substance
	:
	2-Ethylhexyl methacrylate from Röhm GmbH & Co. KG, batch no. 78080370, purity > 98 %

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study without detailed documentation.

	
	(25)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	< 2  IF "2" <> "" "." 
  mg/l at 20 °C

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 105

	Year
	:
	2001

	GLP
	:
	no

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, no GLP.

	
	(13)


2.6.2
SURFACE TENSION

2.7

FLASH POINT

	
	
	

	Value
	:
	= 92 °C

	Type
	:
	other: no data

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Reliability
	:
	(4) not assignable

	
	
	Basic information not given.

	
	(6)

	
	
	

	Value
	:
	= 95 °C

	Type
	:
	

	Method
	:
	other: DIN 51758 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(53)

	
	
	

	Value
	:
	= 96.1 °C

	Type
	:
	open cup

	Method
	:
	other: Cleveland open cup 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Result
	:
	Original value: 205 °F

     (°F-32) * 5
°C = ------------
         9

	Test substance
	:
	Commercial grade; Purity: no data
Inhibition: 50 ppm hydroquinone monomethyl ether                        100 ppm hydroquinone

	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, assessed handbook data, original reference not cited, review.

	
	(31)

	
	
	

	Value
	:
	= 102 °C

	Type
	:
	other: Cleveland open cup

	Method
	:
	other: ASTM D 92 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(62)


2.8

AUTO FLAMMABILITY

2.9

FLAMMABILITY

2.10
EXPLOSIVE PROPERTIES

	
	
	


	Result
	:
	Lower explosion limit: approximately 0.5 vol.-%

	Reliability
	:
	(4) not assignable

	
	
	Basic information not given.

	
	(6)


2.11
OXIDIZING PROPERTIES

2.12
DISSOCIATION CONSTANT

2.13
VISCOSITY

	
	
	

	Value
	:
	= 2.38 -  mPa s (dynamic) at 25 °C

	Result
	:
	

	Method
	:
	other: no data

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, assessed handbook data, original reference not cited, review.

	
	(31)


2.14
ADDITIONAL REMARKS

	
	
	

	Memo
	:
	Conversion factor:


	Remark
	:
	Value: 8.09 mg/cm3 = 1 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(55)

	
	
	

	Memo
	:
	Refractive index:


	Remark
	:
	Value: 1.4380 at 20 degree C

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(43)

	
	
	

	Memo
	:
	Solubility:


	Remark
	:
	Miscible with most in organic solvents

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(53)

	
	
	

	Memo
	:
	Vapor density:


	Remark
	:
	Value: 6.8 (Air=1)

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(55)

	
	
	

	Memo
	:
	Viscosity (dyn):


	Remark
	:
	Value: 2.4 mPa x s at 25 degree C
Method: Brookfield

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	
	(53)


3.1.1
PHOTODEGRADATION

	
	
	

	Type
	:
	air

	Light source
	:
	

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

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

	INDIRECT PHOTOLYSIS

	Sensitizer
	:
	OH

	Conc. of sensitizer
	:
	 

	Rate constant
	:
	  cm³/(molecule*sec)

	Degradation
	:
	ca. 50  IF "50" <> "" "." 
  % after 4.4 hour(s)


	Method
	:
	The photodegradation has been estimated using EPI Suite ver. 3.10 (US-EPA, 2000).

	Result
	:
	AOP Program (v1.90) Results:
===========================
SMILES : O=C(OCC(CCCC)CC)C(=C)C
CHEM : 2-Propenoic acid, 2-methyl-, 2-ethylhexyl ester
MOL FOR: C12 H22 O2
MOL WT : 198.31
------------------- SUMMARY (AOP v1.90): HYDROXYL RADICALS -------------------
Hydrogen Abstraction = 11.0425 E-12 cm3/molecule-sec
Reaction with N, S and -OH = 0.0000 E-12 cm3/molecule-sec
Addition to Triple Bonds = 0.0000 E-12 cm3/molecule-sec
Addition to Olefinic Bonds = 17.9900 E-12 cm3/molecule-sec
Addition to Aromatic Rings = 0.0000 E-12 cm3/molecule-sec
Addition to Fused Rings = 0.0000 E-12 cm3/molecule-sec
OVERALL OH Rate Constant = 29.0325 E-12 cm3/molecule-sec
HALF-LIFE = 0.368 Days (12-hr day; 1.5E6 OH/cm3)
HALF-LIFE = 4.421 Hrs
------------------- SUMMARY (AOP v1.90): OZONE REACTION ----------------------
OVERALL OZONE Rate Constant = 1.137500 E-17 cm3/molecule-sec
HALF-LIFE = 1.007 Days (at 7E11 mol/cm3)
HALF-LIFE = 24.179 Hrs

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	Flag
	:
	Critical study for SIDS endpoint

	
	(41)


3.1.2
STABILITY IN WATER

	
	
	

	Type
	:
	abiotic

	t1/2 pH4
	:
	  - IF "" <> "" "." 
   at  °C

	t1/2 pH7
	:
	  - IF "" <> "" "." 
   at  °C

	t1/2 pH9
	:
	= 58.7  IF "58.7" <> "" "." 
  day(s) at 25 °C

	Deg. product
	:
	

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

	Year
	:
	1997

	GLP
	:
	no

	Test substance
	:
	other TS: source; Wako Pure Chemical Industries,Ltd., Lot. No. TWM5336, Purity = 99.5 %


	Method
	:
	-Preliminary Test
 a) Water Temperature: 50 ºC
 b) Nominal Concentration: ca. 0.5 mg/L
 c) pH: pH 4 and 7
 d) Number of Replicates: 2
 e) Test Period: 5 days
 f) Exposure Vessel Type: Glass Vial

-Final Test
 a) Water Temperature: pH9; 60, 70, 80 ºC
 b) Nominal Concentration: ca. 0.5 mg/L
 c) pH: pH 9
 d) Number of Replicates: 2

	Result
	:
	-Test substance was stable at pH 4 and pH 7, both at 50 ºC in preliminary test.
-The half life and the rate constant of this chemical at pH 9 were 58.7 days and 4.92 E-4/hour, at 25 ºC in water,
respectively.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, no GLP.

	Flag
	:
	Critical study for SIDS endpoint

	
	(11)

	
	
	

	Type
	:
	abiotic

	t1/2 pH4
	:
	  - IF "" <> "" "." 
   at  °C

	t1/2 pH7
	:
	  - IF "" <> "" "." 
   at  °C

	t1/2 pH9
	:
	  - IF "" <> "" "." 
   at  °C

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	1998

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	HPLC

	Result
	:
	44.5 % hydrolysed after 24 hours.

	Test condition
	:
	Closed system
Solvent: tap-water
Temperature: room temperature
Test duration: 24 hours

	Reliability
	:
	(3) invalid

	
	
	Laboratory screening method, deviating significantly from guideline.

	
	(46)


3.1.3
STABILITY IN SOIL

3.2.1
MONITORING DATA

3.2.2
FIELD STUDIES

3.3.1
TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

	
	
	

	Type
	:
	volatility

	Media
	:
	water - air

	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
	:
	

	Year
	:
	1998


	Method
	:
	HPLC

	Result
	:
	53 % volatized after 24 hours.
After 24 hours (open system, after volatization and
hydrolysis) only 2.5 % of the test substance remain in the
test vessel.

	Test condition
	:
	Open system
Solvent: tap-water
Temperature: room temperature
Test duration: 24 hours

	Reliability
	:
	(2) valid with restrictions

	
	
	Preliminary test
Value is suitable for orientation of volatility.

	
	(46)


3.3.2
DISTRIBUTION

	
	
	

	Media
	:
	air - biota - sediment(s) - soil - water

	Method
	:
	Calculation according Mackay, Level III

	Year
	:
	2004


	Method
	:
	Distributions were calculated with the following factors:

2-Ethylhexyl methacrylate
boiling point: 218°C
vapor pressure: 1 hPa at 20°C (= 0.7528 mm Hg)
water solubility: 0.0016 g/ at 25 °C
log Kow: 4.95-5.59 (20/25°C)

	Result
	:
	The potential environmental distribution of 2-ethylhexyl methacrylate obtained from generic level III fugacity model under two emission scenarios is shown in the table. The results show that if 2-ethylhexyl methacrylate is released mainly into air, it is unlikely to distribute into other compartments. But, if 2-ethylhexyl methacrylate is released mainly into water, it is likely to be distributed both into water and sediment.


Compartment


Amount %





Release 100% to air
Release 100% to water


Air


98.6-98.8

0.6-1.3
Water


0.2


35.1-65.7
Soil


0.9


0.0
Sediment

0.1-0.3 

33.0-64.3

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	Flag
	:
	Critical study for SIDS endpoint

	
	(42)


3.4

MODE OF DEGRADATION IN ACTUAL USE

3.5

BIODEGRADATION

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	predominantly domestic sewage, non-adapted

	Concentration
	:
	100 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	28 day(s)

	Degradation
	:
	= 88  IF "88" <> "" "." 
  (±) % after 28 day(s)

	Result
	:
	readily biodegradable

	Control substance
	:
	Aniline

	Kinetic
	:
	    - IF "" <> "" "." 
  %

	
	
	    - IF "" <> "" "." 
  %

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 301 C "Ready Biodegradability: Modified MITI Test (I)"

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: source; Wako Pure Chemical Industries,Ltd., Lot. No. TWM5336, Purity = 99.5 %


	Remark
	:
	Please note: y-scale of graph is mg biochemical oxygen demand (not % degradation)

	Result
	:
	percentage biodegradation(%) 
           3 replicates   average
(1) BOD   90    86    89    88 
(2) GC   100   100   100   100 
biodegradation in mg BOD
          71.9  68.9  71.5

ThOD = 266.3 mg O/mg

Average overall biodegradation: 
88 % - ultimate biodegradation as determined by biochemical oxygen demand
100 % - primary degradation as determined by specific analysis (GC)

The 10 day criterion for ready biodegradability was met.

	Test condition
	:
	-Inoculum added: 30 mg/l; BOD measurement 
The inoculum was a mixture of activated sewage whose seed was collected from ten different sites in Japan (4 city
sewage plant, 3 river water samples, 1 lake water sample and 2 bay water samples).

-Water Temperature: 25±1ºC
-Test period: 28 days
-Volume of test solution 300 mL

Measurement and analysis  
(1) Biochemical oxygen demand BOD 
(2) Gas chromatography GC

	Attached document
	:
	BOD-curve-EHMA.bmp
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	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	
	(10)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	activated sludge, domestic

	Concentration
	:
	27.4 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	 93  IF "93" <> "" "." 
  (±) % after 28 day(s)

	Result
	:
	other: biodegradable

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 301 B "Ready Biodegradability: Modified Sturm Test (CO2 evolution)"

	Year
	:
	1995

	GLP
	:
	no

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	27.4 mg/l of the test material (20 mg carbon/l) were incubated in duplicate cultures with activated sludge from a plant treating predominantly domestic waste water (inoculum: 30 mg suspended solids/l). Biodegradation was measured as CO2 evolved and calculated as BOD vs. ThOD.

	Result
	:
	The test substance attained 93 % biodegradation within 28 days. The time taken to pass the window between 10 % and 60 % biodegradation was 12 days - the ready biodegradability criterion (10-day-window) was not satisfied in this test.

Day
% Degradation
      Sodium 
     benzoate  EHMA
1
 9
 0
2
18
 1
3
32
 8
6
59
16
8
59
17
10
71
31
12
80
41
14
80
45
16
85
62
20
86
66
22
87
81
24
95
81
27     102
89
28
99
93
29*    101
98
*Day 29 values corrected to include any carry-over of C02 detected in absorber 2

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study
The substance did not pass the window between 10 % and 60 % biodegradation after 10 days.

	
	(32)


3.6

BOD5, COD OR BOD5/COD RATIO

3.7

BIOACCUMULATION

	
	
	

	Species
	:
	other: Danio rerio

	Exposure period
	:
	56 hour(s) at  °C

	Concentration
	:
	.3 mg/l

	BCF
	:
	= 37  IF "37" <> "" "." 
 

	Elimination
	:
	

	Method
	:
	OECD Guide-line 305 

	Year
	:
	2006

	GLP
	:
	yes

	Test substance
	:
	other TS: Ethylhexyl methacrylate


	Method
	:
	Stock Solution
The stock solution was prepared two times a day under sterile conditions without solvent in a concentration close to the water solubility limit of ethylhexyl methacrylate. To prepare a stock solution of 2.5 mg/l, 25 mg of the test item were mixed with 10 L of water in sterilized vessels and agitated at room temperature for at least 21 h. Then, 9 L of the aqueous phase (the saturated solution) were drained from the port at the bottom of the mixing vessel into a sterilized stock solution bottle.

Fish exposure
The challenge of this study was to maintain the test concentration in water despite the rapid dissipation of the test item by diverse processes, i.e., degradation by bacteria, adsorption and volatilization and metabolism by fish. A non-GLP pre-study was performed to develop and optimize the approach resulting in maintaining a 5fold exchange of test solutions at a low fish density (< 0.1 g/L*day).
Groups of 48 fish each were exposed to nominal concentrations which were based on the results of the non-GLP pre-study and aimed to be 0.3 mg/L and 0.06 mg/L 2-Ethylhexyl methacrylate in a flow-through system at a test temperature of 24 +/- 1°C. The concentrations of the test substance in the fish and in the water were determined throughout the different phases of the test. An effect control group was kept under comparable conditions without adding test substance; the fish were adequately reduced and used for the determination of fat content.
All-glass aquaria containing 20 L of test solution were used as test vessels. A continuous flow of approximately 4.2 L/h test solution (uptake phase) or water (depuration phase) was maintained throughout the test using metering pump systems, resulting in a water exchange rate of 5 times per day.
Observations were made throughout the test period on fish behaviour and mortalities. Temperature, pH and the oxygen concentrations in the test vessels were measured daily. The light/dark cycle was adjusted to 12/12 hours.

Sampling schedule
Uptake
 
hours
time 
Fish sampled 
Water sample

  0
07:00
 


X
 
  1
08:00

4

X

  2
09:00

4

X
 
  4
11:00

4

X
 
  8
15:00

4

X
 
 12
19:00

4

X

 32
15:00

4

X

 56
15:00

4

X

Depuration
 
  1
16:00

4

X

  4
19:00

4


 16
07:00

4


 40
07:00

4

 
 

sum    44


During the uptake phase scheduled for 56 h, the fish were continuously exposed to the test substance. Thereafter the fish were transferred into new aquaria served with test substance-free dilution water further 30 h. The duration of both, uptake and depuration phase, were fixed based on the results of a non-GLP pilot study. On each sampling time, samples of 4 fish per concentration were removed from the test vessels according to the sampling schedule (Table 1) and immediately rinsed in dilution water, blotted dry and killed. To avoid degradation of the test substance by residual activity of esterases, the fish were either immediately frozen in liquid nitrogen or homogenized in organic solvent (see paragraph 7). The fish were individually analyzed for the test item by GC-MS/MS.
At each fish sampling time during the uptake phase, and 1 h after start of the depuration phase, adequate amounts of water were analyzed per concentration. The water samples were analysed immediately after sampling. 

Chemical analyses

Analysis of water samples
Extraction of the aqueous samples with cyclohexane, determination of EHMA by gas chromatography with quadrupole mass spectrometry detection (GC-MS/MS) in a non-polar capillary column.

Analysis of fish samples
For EHMA extraction after defrosting the fish were doused with 4 ml cyclohexane, 1 mL dichloromethane and with 100 µL of the IS working solution (500 ng n-Hexyl methacrylate [NHM] in cyclohexane). The fish were homogenized by using an Ultra-Turrax® . After it the mixture was treated with ultrasound and centrifuged .
To eliminate fat and high molecular matrix components from the fish extracts, the whole organic phase was decanted into a Zymark® sample tube and concentrated to approx. 1 mL in the Zymark® concentration workstation. The concentrate was cleaned by adsorption chromatography using activated silica gel analysed by GC-MS/MS. 
For the definition of the LOQ the method was validated according to the EU guidance documents SANCO/3029/99 and SANCO/825/00 on the target LOQ of 0.05 mg/kg fresh weight and 10 times the target.

Calculation of the uptake and depuration rate constants and the BCF
The uptake rate constant (k1), the depuration rate constant (k2), the kinetic steady state bioconcentration factor (BCFk) were calculated by linear and nonlinear regression functions using data for concentrations of 2-Ethylhexyl methacrylate in whole fish measured in the extracts. 
Calculations of means and ranges were done with Excel spreadsheets (Microsoft Inc.) while linear and non-linear regressions were conducted with the program SigmaStat 2.03 (SPSS Inc. 1997).

Calculation of the steady state BCF
The test substance is known to be taken up quickly due to the high partition coefficient and to be rapidly metabolized, leading to a very fast elimination. A non-GLP pre-study showed that the steady state can be expected to be achieved within the first 8-12 hours. Two further sampling dates after 32 h and 56 h were included to provide certainty about the BCF.
The BCFSS was calculated by dividing the mean of the values for the 2-Ethylhexyl methacrylate concentration in fish which represent the worst case steady state by the mean measured relevant concentrations in the water. 
 
Calculation of the depuration rate constants
The depuration rate constant (k2) was calculated using the measured concentrations in fish during the depuration phase by applying a model regarding fish as one compartment. The model assumes that the concentration of the test substance in the fish (Cf) is decreasing exponentially:
Cf(t) = Cf(ti) * e(-k2*t)
Cf(t):  concentration in fish at sampling time 
        in days (µg/Kg) 
Cf(ti): steady state concentration in fish corresponding to 
        the concentration at start of the depuration phase
        (= 100%)
k2:     depuration rate constant
k2 was calculated by linear regression applied to the ln-transformed concentrations in fish.

Calculation of the uptake rate constant
The uptake rate constant k1 was calculated by a non-linear regression of the ratios Cf/Cw against time during the uptake phase and using the depuration rate constant fitted before. The fitted model assumes an attenuation of uptake by simultaneous depuration, increasing with increasing Cf up to an steady state between uptake and depuration.
For the one compartment kinetics eq. 3 was fitted:
Cf/Cw = k1/k2 * (1-e(-k2*t))
k1:
uptake rate constant
Cf:
concentration in fish (µg/kg)
Cw:
concentration in water (µg/L)

k1 was calculated by non-linear regression using the k2 values obtained in the depuration phase .

Calculation of kinetic BCFk 
The kinetic BCF for the one compartment model is given by 
BCFk = k1/k2

	Result
	:
	No adverse effects or mortalities were observed during the study.
During the uptake phase, all concentrations in water and fish were above the LOQ.
After equilibration of the test system, the nominal test concentrations estimated from the non-GLP pre-study of 0.3 and 0.06 mg/L were nearly met. After addition of the fish, the concentration in water in the low treatment group, rapidly decreased to 50% of nominal during the first 2 h of exposure. It remained sufficiently constant at a mean measured concentration of 0.030 mg/L thereafter. In the high treatment, the concentration in water rapidly decreased to 30% of nominal during the first 4 h of exposure. It remained sufficiently constant at a mean measured concentration of 0.082 mg/L thereafter. 

Test item concentrations in water and fish, and ratios between both for the low and high test concentrations

       time    c_water  [mg/L]   c_fish [mg/kg]    c_fish/
D       h       low    high       low    high      c_water*
0.0     0      0.066   0.378     0       0          0    0
0.04    1      0.049   0.181     1.146   4.607     20   16
0.08    2      0.035°  0.107     1.232°  5.482     29   38
0.17    4      0.028°  0.088     1.072°  3.452     34   35
0.33    8      0.032°  0.081°    1.064°  3.140°    33   39
0.5    12      0.038°  0.081°    1.310°  2.634°    34   33
1.33   32      0.027   0.084°    0.651   2.171°    24   26
2.33   56      0.025   0.082°    0.574   3.085°    23   38
Steady state** 0.033   0.082°    1.170   2.758     35   34
Deviation ***    15%   0%   11%   18%
        
*   For 1 - 4 hours the means of the concentrations of the
    actual and last sample were used
**  Means were calculated from data marked with "°" 
    considered to represent steady state conditions.
BCFs were calculated from these steady state concentrations.
*** Deviation was calculated as half of the range of those 
    data which were regarded as representing the steady
    state.

Uptake of 2-EHMA by fish and steady state BCF (BCFss)
The steady state is reached at 1.170 mg/kg fish at 0.033 mg/L and 2.758 mg/kg fish at 0.082 mg/L. When calculating the BCFss by dividing the conservative steady state concentrations in fish by the mean concentration measured in water for the same sampling dates, the results are
BCFss = 35 at the low treatment concentration
BCFss = 34 at the high treatment concentration

Depuration
In the depuration phase concentrations in the fish were below LOQ after 16 h. Consequently, only the data for 0, 1 and 4 h were used to calculate the depuration rates. The depuration rates were calculated to be 0.51 and 0.47/h and thus very similar for the low and the high treatment groups, respectively, indicating a depuration half-life of less than 1.5 h and 95 % depuration within approximately 6 hours.


Determination of k1 and BCFk
Uptake rates were calculated to be 19.2 and 17.4/h and thus very similar for the low and the high treatment level, respectively. From the kinetic rates the BCFk was calculated to be 37.5 and 37.4 for the low and high treatment group, respectively.

	Test substance
	:
	Ethylhexyl methacrylate, purity: 99.02 %, produced by Röhm GmbH & Co. KG

	Conclusion
	:
	Depuration
At the end of the study at the sampling points after 72 and 96 h and at both treatment levels the concentrations of 2-Ethylhexyl methacrylate in tissue were below the LOQ, corresponding to more than 99 % depuration at the high test concentration. 

Water concentrations and uptake
The 2-Ethylhexyl methacrylate concentrations in the water during the uptake phase (with fish) were considerably lower than those achieved during the system equilibration phase (without fish). 
In both treatments the concentrations during the first hours decreased considerably, most probably due to rapid uptake by the high number of initially present fish and adsorption processes. For the period considered for steady state conditions, the 2-Ethylhexyl methacrylate concentrations were within  20 % of the mean measured concentration. Due to the very fast uptake and elimination processes, the concentrations can be regarded as sufficiently constant for determining a reliable BCF. At the low treatment level concentrations in fish decreased, which might indicate an increase of metabolic transformation, being less efficient at the higher treatment level.

Uptake rate constant and BCF
The fitted uptake rate constant k1 was also very similar at both concentrations. The deviation from the mean was approximately 5 % and the standard errors were < 20 % of the mean 

Summary of kinetic study results +/- standard error

                                                 Deviation 
                Low treatment   High treatment   from mean 
k1 [1/h]        19.2 +/- 1.1    17.4 +/- 1.6      4.9 %
k2 [1/h]        0.51 +/- 0.09   0.47 +/- 0.03     4.1 %
BCFk                37.5            37.4          0.1 %

As concluding result of the study, a BCF of 37 has been found for 2-Ethylhexyl methacrylate, calculated as mean BCFk derived from the two test concentrations.

This value is near the range of 34 - 35 calculated for the BCFss.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	
	(61)

	
	
	

	BCF
	:
	= 3217 - IF "3217" <> "" "." 
-
 11259

	Elimination
	:
	

	Method
	:
	other: calculated 

	Year
	:
	2003

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	calculated according to Veith et al. (1979) with LogBCF= 0.85 x LogKow -0.7

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(40) (72)


3.8

ADDITIONAL REMARKS

4.1

ACUTE/PROLONGED TOXICITY TO FISH

	
	
	

	Type
	:
	semistatic

	Species
	:
	Oryzias latipes (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	= 2  IF "2" <> "" "." 
  

	LC50
	:
	= 2.78  IF "2.78" <> "" "." 
  

	LC100
	:
	= 3.86  IF "3.86" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 203 "Fish, Acute Toxicity Test"

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: source; Wako Pure Chemical Industries,Ltd., Lot. No. TPG6769, Purity = 99.6 %


	Method
	:
	-Test Organisms:
 a) Supplier: Sankyo Suisan Co., Ltd. (fish farm, Tokyo
Japan)
 b) Size (length and weight): 1.70 cm (1.56 - 1.83 cm) in
length; 0.085 g (0.056 - 0.108g) in weight 
 c) Age: Not described
 d) Any pretreatment: Test fish were acclimated for 19 days
before testing.  Any group that showed mortality of > 5 %
during 7 days before testing were not used for test. During
acclimatisation, test fish were fed with TETRAMINE®. These
test fish were not fed for 24 hours before the test started.


-Test substance: 2-Ethylhexyl Methacrylate
 a) Empirical Formula: C12H22O2
 b) Molecular Weight: 198.31 g/mol
 c) Purity: = 99.6 % 


-Test Conditions:
 a) Dilution Water Source: Dechlorinated tap water
 b) Dilution Water Chemistry: pH: = 7.8 (22 ºC)
           Electric conductivity: = 180 uS/cm 
       Total hardness (as CaCO3): = 63 mg/L
           Alkalinity (as CaCO3): = 44 mg/L
 c) Exposure Vessel Type: 3 L test solution in a 5.0 L Glass
Beaker
 d) Nominal Concentrations: control, solvent control(HCO-40:
100 mg/L), 1.25, 2.50, 5.00, 10.0, and 20.0 mg/L
 e) Vehicle/Solvent and Concentrations: HCO-40, < 100 mg/L
 f) Number of Replicate: 1
 g) Fish per Replicate: 10
 h) Change of Test Water: Every 24 hours 
 i) Water Temperature: 24±1ºC
 j) Light Condition: 16:8 hours, light-darkness cycle
 k) Feeding: None
 l) Aeration : None
 m) Analytical Procedure: The tested concentrations were
measured at the start and the 24th hour (before change of
test solution) by Gas Chromatography method.


-Statistical Method: Binomial
 a) Data Analysis: Binomial method for LC50
 b) Method of Calculating Mean Measured Concentrations (i.e.
arithmetic mean, geometric mean, etc.): Geometric Mean

	Remark
	:
	Most test concentrations, including the LC50 were above the limit of solubility.

	Result
	:
	41- Measured Concentrations : The test concentrations were
measured at the start and the 24th hour(before exchange of
test solution). Some of the test concentration were < 80 %
of the nominal concentration.

------------------------------------------------------------
                  Measured concentration, mg/L       
Nominal    -------------------------------------------------
concentr.     
mg/L        0 hr (new)  24 hr (old)  Geometric Mean  Percent 
                                        Nominal         of
------------------------------------------------------------
Control          <0.08     <0.08       <0.08
Solvent Control  <0.08     <0.08       <0.08
1.25              1.16      0.78        0.95           76
2.50              2.29      1.75        2.00           80
5.00              4.22      3.53        3.86           85
10.0              9.39      7.72        8.51           84
20.0              17.9      -          17.9            90
------------------------------------------------------------


-: No measurement was made because all fish were dead at this
observation time.


- Water chemistry  (pH and DO) and temperature in test:
   pH: 7.2 - 7.7
   DO: 6.5 - 8.9 mg/L
   Temperature: 23.3 - 23.9 ºC


- Effect Data (mortality):
 LC50  (96hr) = 2.78 mg/L (95 % C.I.; 2.00 - 3.86 mg/L) (mc)
 LC0   (96hr) = 2.00 mg/L (mc)
 LC100 (96hr) = 3.86 mg/L (mc)
mc: based on measured concentration


- Cumulative Mortality: None of test fish were killed during
exposure period at control and solvent control, however, all
test organisms were dead by the 96th hour at 5.00 mg/L, by
the 48th hour at 10.0 mg/L, by the 24th hour at 20.0 mg/L.  
The lowest level where the test fish were killed was 1.25
mg/L at the 96th hour.

------------------------------------------------------------
                  Cumulative Number of Dead (Percent
                  Mortality) 
------------------------------------------------------------
Nominal
Concentration
mg/L                24 hr     48 hr      72 hr      96 hr
------------------------------------------------------------
Control             0 (0)     0 (0)      0 (0)      0 (0)
Solvent control     0 (0)     0 (0)      0 (0)      0 (0)
1.25                0 (0)     0 (0)      0 (0)      1 (10)
2.50                0 (0)     0 (0)      0 (0)      0 (0)
5.00                0 (0)     2 (20)     7 (70)    10 (100)
10.0                6 (60)   10 (100)   10 (100)   10 (100)
20.0                10 (100) 10 (100)   10 (100)   10 (100)
------------------------------------------------------------


-Other Effect:
Toxicological symptom was first observed at 5.6 mg/L after 72
hours later.

------------------------------------------------------------
Nominal                            Symptoms
Concentration  
------------------------------------------------------------  mg/L              24hr      48hr      72hr      96hr
------------------------------------------------------------
Control            N          N         N         N
Solvent Control    N          N         N         N
1.25               N          N         N         N
2.50             AS-2        AS-2      AS-2      AS-5
5.00             AS-10       AS-8      AQ-3       -
10.0             AS-1 AQ-3    -         -         -
20.0               -          -         -         -
------------------------------------------------------------

N: No toxicological symptom was observed
- : All fish were dead at this observation
AS: abnormal swimming
AQ: paralization


- Calculation of toxic data: It was the mean measured
concentrations. The reason is that some of the measured
concentrations were < 80 % of the nominal concentrations.

	Reliability
	:
	(3) invalid

	
	
	Use of dispersant and several test concentrations, the LC50 and the LC100 are all above the solubility limit of the key study.

	Flag
	:
	Critical study for SIDS endpoint

	
	(38)

	
	
	

	Type
	:
	flow through

	Species
	:
	Oryzias latipes (Fish, fresh water)

	Exposure period
	:
	14 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .754  IF ".754" <> "" "." 
  

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

	LC50
	:
	 2.28  IF "2.28" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 204 "Fish, Prolonged Toxicity Test: 14-day Study"

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: source; Wako Pure Chemical Industries,Ltd., Lot. No. TPG6769,  Purity = 99.6 %


	Method
	:
	-Test Organisms:
 a) Supplier: Sankyo Suisan Co., Ltd. (fish farm, Tokyo
Japan)
 b) Size (length and weight): 1.85 cm (1.62 - 2.09 cm) in
length; 0.119 g (0.073 - 0.184 g) in weight 
 c) Age: Not described
 d) Any pretreatment: Acclimated for 7 days before testing,
none of the groups showing > 5 % mortality were used for
testing. During acclimatisation, test fish were fed with
TETRAMINE. These test fish were not fed for 24 hours before
the test started.


-Test substance: 2-Ethylhexyl Methacrylate
 a) Empirical Formula: C12H22O2
 b) Molecular Weight: 198.31 g/mol
 c) Purity: = 99.6 %


-Test Conditions:
 a) Dilution Water Source: Dechlorinated tap water
 b) Dilution Water Chemistry: pH: = 7.8 (22 ºC)
           Electric conductivity: = 180 uS/cm
       Total hardness (as CaCO3): = 63 mg/L
           Alkalinity (as CaCO3): = 44 mg/L
 c) Exposure Vessel Type: 100 mL Glass Beaker with
Teflon-lined cap
 d) Nominal Concentrations : control (pure water), solvent
control (HCO-40; 6,750 mg/L), 0.754, 1.51 and 2.99 mg/L
 e) Vehicle/Solvent and Concentrations: HCO-40; ca. 6,750
mg/L
 f) Number of Replicates: 1
 g) Fish per Replicates: 10
 h) Flow-through-Rate: 22.5 mL/min
 i) Water Temperature: 24 ±2ºC
 j) Light Condition: 16:8 hours, light-darkness cycle
 k) Feeding: TETRAMIN (2 % of fish weight) was fed every day.


- Analytical Procedure: The tested concentrations were
measured at the start, the 7th day and the 14 th day by High
Gas Chromatography method.


-Statistical Method:
a) Data Analysis: Binomial method for LC50
b) Method of Calculating Mean Measured Concentrations:
Arithmetic mean

	Remark
	:
	Several test concentrations, including the LC50 were above the limit of solubility.

	Result
	:
	- Measured Concentrations : The test concentrations were
measured at the start, the 7th day and the 14th day.  All
measured concentrations were > 80 % of the nominal
concentrations.

------------------------------------------------------------ Nominal         Measured concentr.    Mean Measured  Percent concentration       mg/L               Concentr.       of
mg/L             0 Day  7 Day  14 Day    mg/L        Nominal 
------------------------------------------------------------

Control          <0.05  <0.05  <0.05       -
Solvent Control  <0.05  <0.05  <0.05       -
0.754             0.68   0.62   0.61     0.64           84
1.51              1.21   1.24   1.21     1.22           81
2.99              2.84   2.85   2.47     2.72           91
------------------------------------------------------------

- Water chemistry (pH and DO) and temperature in test:
   pH: 7.4 - 7.7
   DO: 7.4 - 8.0 mg/L
   Water Temperature: 24.1 - 25.6 ºC


-Effect Data:
 LC50 (14day) = 2.28 mg/L (95 % C.I.; 1.51 - 2.99 mg/L) (nc)
 NOEC (14day) = 0.754 mg/L (nc)
nc: based on nominal concentration
NOEC was defined as the highest concentration in which
difference for mortality or other effect was not observed
statistically.


- Cumulative Mortality: Although, one test fish was killed
at solvent control, on the 7th day, the mortality of the
test fish did not exceed 10 % at the end of test. Hence
this test was valid for the OECD Guide-line 204.

------------------------------------------------------------
Nominal           Cumulative Number of the Dead 
Concentration   --------------------------------------------
mg/L             1d   2d   3d   7d   9d  10d  14d
------------------------------------------------------------

Control          0    0    0    0    0    0    0
Solvent Control  0    0    0    1    1    1    1
0.754            0    0    0    0    0    0    0
1.51             0    0    0    0    0    0    0
2.99             0    0    0    1    2    3    9
------------------------------------------------------------


Other Effect: Toxicological symptom was, first, observed at
1.51 mg/L after 14 days later.

------------------------------------------------------------
Nominal                       Symptoms
Concentration  ----------------------------------------------
mg/L             1d         2d         3d         7d
------------------------------------------------------------

Control           N          N         N          N
Solvent Control   N          N         N          N
0.754             N          N         N          N 
1.51              N          N         N          N 
2.99           AS-5 LA    AS-5 LA   AS-8 LA   AS-9 LA
------------------------------------------------------------


------------------------------------------------------------
Nominal                Symptoms
Concentration   --------------------------------------------
mg/L              9d         10d       14d
------------------------------------------------------------

Control           N          N          N
Solvent Control   N          N          N
0.754             N          N          N
1.51              N          N        AS-3 LA
2.99             AS-8 LA   AS-7 LA    AS-1 LA
------------------------------------------------------------

N: No toxicological symptom was observed
- : All fish were dead at this observation
AS: abnormal swimming
LA: loss of appetite


- Calculation of toxic value: It was the nominal
concentrations. The reason is that measured concentrations
were > 80 % of the nominal concentrations during test
period.

	Reliability
	:
	(3) invalid

	
	
	Use of dispersant and highest test concentration and the LC50 are above the solubility limit of the key study.

	Flag
	:
	Critical study for SIDS endpoint

	
	(38)


4.2

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 2.48  IF "2.48" <> "" "." 
  

	EC50
	:
	= 4.56  IF "4.56" <> "" "." 
  

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 202 

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Wako Pure Chemical Industries,Ltd., Lot. No. TPG6769,  Purity = 99.6 %


	Method
	:
	- Test Organisms:
 a) Age: < 24 hours old
 b) Supplier/Source: Test daphnids were obtained from the
National Institute for Environmental Studies (JAPAN) and
reproduced by the testing laboratory.


- Test substance: 2-Ethylhexyl Methacrylate
 a) Empirical Formula: C12H22O2
 b) Molecular Weight: 198.31 g/mol
 c) Purity: = 99.6 %


- Test Conditions:
 a) Dilution Water Source: Dechlorinated tap water
 b) Dilution Water Chemistry: pH: = 8.1 (22ºC)
           Electric conductivity: = 180 uS/cm
       Total hardness (as CaCO3): = 63 mg/L
           Alkalinity (as CaCO3): = 45 mg/L
 c) Exposure Vessel Type: 100 mL test solution in a 100 mL
Glass Beaker with Teflon-lined cap
 d) Nominal Concentrations: control , solvent control
(HCO-40: 90 mg/L), 1.00, 1.80, 3.10, 5.50, 9.70, 17.0 and
30.0 mg/L
 e) Vehicle/Solvent and Concentrations: HCO-40: All test
solutions contained 90 mg/L HCO-40.
 f) Stock Solutions Preparations and Stability: 1,000 mg/L
stock solution was prepared.
 g) Number of Replicates: 4
 h) Individuals per Replicates: 5
 i) Water Temperature: 20±1ºC
 j) Light Condition: 16:8 hours, light-darkness cycle
(=< 1,200 lux)
 k) Feeding: None


- Analytical Procedure: Test concentrations were measured at
the start and the 48th hour by Gas Chromatography method.


- Statistical Method:
a) Data Analysis: Probit method for EC50
b) Method of Calculating Mean Measured Concentrations:
Geometric Mean

	Remark
	:
	Most test concentrations, including the EC50 were above the limit of solubility.

	Result
	:
	- Measured Concentrations : The test concentrations were
measured at the start and the 48th hour. Some of the test
concentrations were < 80 % of the nominal concentration.

------------------------------------------------------------
               Measured              Percent of  Geometric
               concentration (mg/L)  Nominal     Mean 
Nominal                                          during 48 hr 
Concentration  --------------------------------------------- mg/L            0 hr    48 hr   0 hr           48 hr  (mg/L)
------------------------------------------------------------
Control         <0.04   <0.04   --     --        --
Solvent Control <0.04   <0.04   --     --        --
1.00             0.86    0.76   86     76        0.81
1.80             1.73    1.30   96     72        1.50
3.10             2.62    2.34   85     75        2.48
5.50             5.13    4.27   93     78        4.68
9.70             8.56    7.59   88     78        8.06
17.0             15.6    13.1   92     77        14.3
30.0             27.6    25.3   92     84        26.4
------------------------------------------------------------
 
- Water chemistry(pH and DO) and temperature in test:
   pH: 7.6 - 8.0
   DO: 7.8 - 8.6 mg/L
   Water Temperature: 19.9 - 20.1 ºC


- Effect Data
  EC50 (48hr) = 4.56 mg/L (95 % C.I.; 3.89 - 5.27 mg/L) (mc)
  NOEC (48hr) = 2.48 mg/L (mc)
mc: based on measured concentration


Mortality or Immobility: No test daphnid was affected at
control, solvent control, 1.00, 1.80 and 3.10 mg/L. All
test daphnids were immobilized at 17.0 and 30.0 mg/L,both at
48th hour. The lowest level where the test daphnids was
immobilized was 5.50 mg/L at the 24th hour.

------------------------------------------------------------
               Cumulative Number of Immobilized Daphnids
Nominal                    (Percent Immobility)
concentration  ---------------------------------------------
mg/L                    24 hr              48 hr
------------------------------------------------------------
Control                0 ( 0 )             0 ( 0 )
Solvent Control        0 ( 0 )             0 ( 0 )
1.00                   0 ( 0 )             0 ( 0 )
1.80                   0 ( 0 )             0 ( 0 )
3.10                   0 ( 0 )             0 ( 0 )
5.50                   3 ( 50 )           12 ( 60 )
9.70                   5 ( 25 )           19 ( 95 )
17.0                  11 (55)             20 (100)
30.0                  19 (95)             20 (100)
------------------------------------------------------------

- Calculation of toxic values: It was the mean measured
concentrations. The reason is that some of the measured
concentrations were < 80 % of the nominal concentration.

	Reliability
	:
	(3) invalid

	
	
	Use of dispersant and concentration above the solubility limit.

	Flag
	:
	Critical study for SIDS endpoint

	
	(38)

	
	
	

	Type
	:
	

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	 .32  IF ".32" <> "" "." 
  

	EC50
	:
	 .85  IF ".85" <> "" "." 
  

	Method
	:
	other: OECD Guidelines (1984) Daphnia sp., Acute Immobilisation test an Reproduction test 

	Year
	:
	1985

	GLP
	:
	no

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	The solvent used in this test is not considered to be suitable for aquatic toxicity tests.

	Result
	:
	The test material was dissolved in DMF/Tween 80 and diluted in test medium.

	Reliability
	:
	(3) invalid

	
	
	Significant methodological deficiencies.

	
	(74)


4.3

TOXICITY TO AQUATIC PLANTS E.G. ALGAE

	
	
	

	Species
	:
	other algae: Selenastrum capricornutum [now called Pseudokirchneriella subcapitata ]

	Endpoint
	:
	growth rate

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .28  IF ".28" <> "" "." 
  

	LOEC
	:
	= .54  IF ".54" <> "" "." 
  

	EC50
	:
	= 7.68  IF "7.68" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

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

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: source; Wako Pure Chemical Industries,Ltd., Lot. No. TPG6769,  Purity = 99.6 %


	Method
	:
	- Test Organisms:
 a) Supplier/Source: Test Algae were obtained from American Type Culture Collection.
 b) Method of Cultivation: Test Algae were cultivated in the sterile culture.
 c) Stain Number: ATCC22662
 d) Any pretreatment: Test Algae were acclimated for 3 days before testing.

- Test substance: 2-Ethylhexyl Methacrylate
 a) Empirical Formula: C12H22O2
 b) Molecular Weight: 198.31 g/mol
 c) Purity: = 99.6 % 


- Test Conditions:
 a) Medium: OECD medium
 b) Exposure Vessel Type: 100 mL Medium in a 500 mL
Erlenmeyer Flask with glass cap
 c) Nominal Concentrations: control, solvent control
(HCO-40; 48 mg/L), 0.25, 0.50, 1.00, 1.60, 2.60, 4.00 and
8.00 mg/L 
 d) Vehicle/Solvent and Concentrations: HCO-40: All test
solutions contained 48 mg/L HCO-40.
 e) Stock Solutions Preparations and Stability: 500 mg/L
stock solution was prepared.
 f) Number of Replicates: 3
 g) Initial Cell Number: 10,000 cells/mL
 h) Water Temperature: 23 ±2 ºC
 i) Light Condition: 4,000 - 5,000 lux, continuously
 j) Shaking: 100 rpm- Analytical Procedure: Test
concentrations were measured at the start and the 72nd hour
by High Performance Liquid Chromatography method.


- Statistical Method:
 a) Data Analysis: The EC50 values and associated 95 %
confidence limits were determined by least squares linear
regression analysis of the logarithm of nominal test
concentration against percent growth inhibition relative to
the solvent control.
 b) Method of Calculating Mean Measured Concentrations (i.e. arithmetic mean, geometric mean, etc.): Mean measured concentration was not calculated in the report.

	Remark
	:
	NOEC was determined based on growth inhibition.
Several test concentrations, including the LC50 were above the limit of solubility, but NOEC is clearly below water solubility.
The reliability of NOEC and LOEC is unclear, because the growth kinetics of the solvent control was different from the untreated negative control and lower test concentrations.

	Result
	:
	- Measured Concentrations: The tested concentrations were
measured at the start and the 72nd hour. Some of the
measured concentrations were < 80 % of the nominal
concentrations.

-----------------------------------------------------------
Nominal   Measured conc.  %  of nominal   Geometric mean 
conc.          mg/l
--------------------------------------------------------- 
mg/L        0 hrs  72 hrs  0 hrs   72 hrs     

Control     <0.05    <0.05    --     --         0
Solv.Contr. <0.05    <0.05    --     --         0
0.25         0.22     0.09    90     35         0.14
0.50         0.42     0.19    85     37         0.28
1.00         0.79     0.37    79     37         0.54
1.60         1.22     0.54    76     34         0.81
2.60         2.20     0.90    85     35         1.41
4.00         3.40     1.42    85     36         2.2
8.00         7.37     3.55    92     44         5.12
---------------------------------------------------------

- Water chemistry (pH) and temperature in test:
   pH 7.9 - 10.5
   Water Temperature: 22.2 - 23.9 ºC

Toxicity values estimated by logit method based on the mean measured concentration

- Effect Data:
Area Method
EbC50(0-72h) = 2.21 mg/L (1.98 - 2.52 mg/L)
NOEC = 0.81 mg/L

Rate Method
ErC50(0-72h) = 7.68 mg/l (6.06-10.5 mg/L)
ErC50(0-48h) = 5.03 mg/L (4.41-5.92 mg/L)
ErC50(0-24h) = 9.45 mg/L (6.91-14.6 mg/L)
ErC50(24-72h)= 6.43 mg/L (5.41-8.04 mg/L)
NOEC (0-72hr)= 0.28 mg/L 

The lowest EC50 values observed during the test were 2.21 mg/l (for biomass) and during the 24-48h interval: an ErC50 of 3.97 mg/l (growth rate).


- Percent Growth Inhibition of Selenastrum capricornutum

-----------------------------------------------------------
Nominal           Area under the growth curves (Average)
Concentration      Area           Inhibition (%)*1
mg/L              A (0-72hr)      IA (0-72hr)
-----------------------------------------------------------

Control           16,768,000        --
Solvent Control   19,439,000        --
0.25              17,660,000       9.2
0.50              17,444,000       10.3
1.00              17,362,000       10.7
1.60              16,500,000       15.1*
2.60              13,928,000       28.4**
4.00              10,400,000       46.5**
8.00               2,740,000       85.9**
-----------------------------------------------------------


-----------------------------------------------------------               Growth rates and percent inhibition (Average)
Nominal      -----------------------------------------------
Concentration  Rate    Inhibition(%)*1  Rate Inhibition(%)*1 mg/L        u(24-48hr)  Im(24-48hr)  u(24-72hr)  Im(24-72hr) 
-----------------------------------------------------------

Control          0.0748      --          0.0526     --
Solvent Control  0.0722      --          0.0493     --
0.25             0.0730      -1.1        0.0483     2.0
0.50             0.0749      -3.7        0.0483     2.0
1.00             0.0737      -5.0        0.0474     3.9*
1.60             0.0731      -2.9        0.0464     5.9*
2.60             0.0698       3.3*       0.0474     3.9*
4.00             0.0577      20.1*       0.0465     5.7**
8.00             0.0249      65.5*       0.0241     51.1**
-----------------------------------------------------------

*1: Values are the percent inhibition relative to the
solvent control. 
*: Indicates a significant difference (alfa = 0.05) from the
solvent control.
**: Indicates a significant difference (alfa = 0.01) from
the solvent control.


- Growth Curves: Log phase during the test period

	Reliability
	:
	(3) invalid

	
	
	From a technical point of view the study has two problems. In the high dose groups the initial concentrations are above the limit of solubility of the test material. This has been achieved by the use of a dispersant and resulted in the EC50 values being above the limit of solubility, too. The practical relevance of such values is questionable. Furthermore, the growth kinetics of the solvent control is different from the negative control and the lower test concentrations. This resulted in a relatively large margin of error in the statistical evaluation and in consequence to a low reliability of the calculated values.
The study is regarded as unreliable.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2008
	(38)


4.4

TOXICITY TO MICROORGANISMS E.G. BACTERIA

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	40 hour(s)

	Unit
	:
	mg/l

	IGC50
	:
	= 5.35  IF "5.35" <> "" "." 
  

	Analytical monitoring
	:
	no

	Method
	:
	other: toxicity testing to Tetrahymena pyriformis according to Schultz et al. (1997) 

	Year
	:
	2005

	GLP
	:
	no

	Test substance
	:
	other TS


	Method
	:
	A short-term, static protocol using the common freshwater ciliate Tetrahymena pyriformis (strain GL-C) is reported.  The 50% impairment growth concentration (IGC50) is the endpoint of choice. Cultures are reared in 50 mL of a semidefined medium in 250-mL Erlenmeyer flasks. Definitive
test replicates consist of six to ten different concentrations of each test material with duplicate flasks. Duplicate flasks are inoculated to an initial density of .apprxeq. 2500 cells/mL with log-growth-phase ciliates. Following 40 h of incubation at 27 +-1 °C, population density is quantified spectrophotometrically at 540 nm and 50% effect levels are determined by Probit Analysis of Statistical Analysis system software.

	Result
	:
	Original value: log(IGC50 E-1): 1.569 mM

	Test condition
	:
	Toxicity was assessed in the 2-day Tetrahymena pyriformis (strain GL-C) population growth impairment assay. The test followed the protocol described by Schultz (1997).

	Test substance
	:
	Commerical grade

	Reliability
	:
	(3) invalid

	
	
	No GLP, no analytical monitoring; test results were above the water solubility limit; water chemistry was not reported.

	27.06.2008
	(57) (58)


4.5.1
CHRONIC TOXICITY TO FISH

4.5.2
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Species
	:
	Daphnia magna (Crustacea)

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	21 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .105  IF ".105" <> "" "." 
  

	LOEC
	:
	= .219  IF ".219" <> "" "." 
  

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 211 

	Year
	:
	2003

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate from Röhm GmbH & Co. KG, Purity: 98.84 %


	Method
	:
	Test Organisms:
 a) Age: 4 - 24 hours old
 b) Supplier/Source: Umweltbundesamt (German Federal Environment Agency), Institut für Wasser-, Boden- und Lufthygiene, bred in the laboratory of the Fh-IME (testing facility)

-Test substance: 2-Ethylhexyl Methacrylate
 a) Empirical Formula: C12H22O2
 b) Molecular Weight: 198.31 g/mol
 c) Purity: = 98.84 % 
Because of its low solubility, the preparation of the highest test item concentration was performed according to the CONCAWE test protocol and to the ASTM standard D6081-97 (WAF method). The subsequent test concentrations were prepared by serial dilution of the highest achievable concentration (WAF). The turbidity of the WAF was measured in order to detect undissolved test material. Only on day 3 slight turbidity of the WAF was detected.

Dilution water: Purified drinking water was be used. The purification included filtration with activated charcoal, passage through a lime-stone column and aeration until oxygen saturation. Carbonate hardness of the water is approx. 90 mg/L CaCO3, pH is in the range of 7.5-8.5. Conductivity, total hardness, alkalinity, as well as nitrate, nitrite, ammonium, phosphate, and DOC contents of the dilution water are measured regularly.

- Test Conditions:
In accordance with the OECD Guideline; the test organisms were exposed to five concentrations of the test item for a period of 21 days. The test solutions were filled into the test vessels, the daphnids were added and the vessels were sealed with a gas-tight stopper. On days 0, 3, 5, 7, 10 and afterwards every second day the water was renewed by transferring the daphnids to new vessels with freshly prepared test solutions.
For each test concentration and for the control 10x1 animals were used. Each daphnid has been exposed separately in a completely filled and numbered vessel containing 250 mL of test medium.
General test conditions
The animals were fed at each renewal with suspensions of the unicellular alga Scenedesmus subspicatus. The content of food in the test suspensions (measured as turbidity at 758 nm) increased during the test from 7 mg C/L equivalents to 15 mg C/L equivalents. pH value, oxygen concentration, and temperature were checked directly before adding the animals, and before and after each renewal. The vessels were closed with gas-tight stoppers and subjected to a light/dark cycle of 16/8 hours. The temperature during the test was within a range of 20 - 20.1 °C, and the light intensity was 712 - 774 lux.

- Analytical Procedure: The test concentrations were measured at each renewal and concentrations of the old test solutions were determined at the 3rd, 5th,  7th,  10th, 12th,  14th, 16th, 18th, 20th and 21st day by HPLC method.

- Statistical Method:
For immobilization and reproduction the NOEC, LOEC, and the EC50 were determined: A LOEC has been calculated using ANOVA followed by Williams' test. The data were analyzed by regression to determine the EC50 including the 95% confidence interval as well as the  EC10 using Probit-analysis assuming log-normal distribution of the values.

	Remark
	:
	NOEC was determined based on the cumulative number of
juveniles produced per adult alive for 21 days.

	Result
	:
	The following endpoints observed in the reproduction test were evaluated quantitatively: Mortality (immobility) of parental generation daphnids; time to the first brood; number of live offspring per surviving female; intrinsic rate of increase r; individual length of adults

- Measured Test Concentrations: 
------------------------------------------------------
                       Measured Concentration, mg/L
                  ------------------------------------
          0d    0d     3d     3d      5d      5d     7d
         new   old    new    old     new     old    new
------------------------------------------------------

Control  0.010    *   0.100  <LOQ   0.010    <LOQ   0.020
1        0.232    *   0.243  0.098  0.010    <LOQ   0.020
2        0.303    *   0.523  0.236  0.245    0.220  0.320
3        0.585    *   0.956  0.455  0.522    0.650  0.682
4        1.204    *   1.713  0.884  1.122    0.921  1.138
5        2.763    *   4.123  2.009     *     2.398     *

-----------------------------------------------------
                      Measured Conc., mg/L     
               --------------------------------------
                7d     10d    10d    12d    12d     
               old     new    old    new    old            
-----------------------------------------------------
Control       0.020   0.010   0.010  <LOQ   <LOQ
1             0.053   0.130   0.051  0.180  0.040
2             0.124   0.267   0.071  0.330  0.090
3                *       *       *      *      * 
4                *       *       *      *      *
5                *       *       *      *      *
-----------------------------------------------------

                      Measured Conc., mg/L     
               --------------------------------------
               14d     14d    16d    16d    18d  
               new     old    new    old    new      
-----------------------------------------------------
Control       0.010   0.008  <LOQ    0.015  <LOQ
1             0.190   0.070  0.220   0.050  0.150    
2             0.420   0.120  0.430   0.120  0.350 
3                *       *       *      *      * 
4                *       *       *      *      *
5                *       *       *      *      *
-----------------------------------------------------

                      Measured Conc., mg/L     
               -----------------------------------
               18d     20d    20d    21d   21d   |  
               old     new    old    new   old   |  
--------------------------------------------------
Control        <LOQ    <LOQ   <LOQ    *   <LOQ   | 
1              0.030   0.160  0.040   *   0.090  | 
2              0.080   0.310  0.160   *   0.210  | 
3                 *       *     *     *     *    |  
4                 *       *     *     *     *    | 
5                 *       *     *     *     *    |  
--------------------------------------------------

5 = Water accommodated fraction (WAF, max. achievable conc.); 4 = WAF 1:2; 3 = WAF 1:4; 2 = WAF 1:8; 1 = WAF 1:16; all dilutions with dilution water

new: freshly prepared test solution
old: old test solution before renewal

* not sampled
LOQ: limit of quantification at 0.0075 mg/L


Test substance concentration (mg/l) - arithmetic means of geometric means for each test interval
----------------------------------------------------------
interval     WAF        Control°   Conc 1    Conc 2
 (day)    (initial)
----------------------------------------------------------
 0 to 3      2.76        0.005     0.151      0.267
 3 to 5      4.12        0.006     0.157      0.339
 5 to 7      2.58        0.014     0.086      0.174
 7 to 10     n.m         0.014     0.092      0.151
10 to 12     2.57        0.004     0.072      0.155
12 to 14     3.07        0.001     0.112      0.199
14 to 16     3.44        0.012     0.097      0.224
16 to 18     3.51        0.000     0.081      0.185
18 to 20     2.32        0.000     0.077      0.237
20 to 21     2.44        0.000     0.120      0.255
----------------------------------------------------------
 mean        2.98        0.006     0.105      0.219      


----------------------------------------------------------
interval    Conc 3       Conc 4    Conc 5
 (day)    
----------------------------------------------------------
 0 to 3      0.516       1.032     2.356
 3 to 5      0.788       1.256     3.144
 5 to 7      0.342       0.778       *
10 to 12     0.294       0.817       *     
12 to 14       *           *         *        
14 to 16       *           *         *        
16 to 18       *           *         *        
18 to 20       *           *         *    
---------------------------------------------------------- mean        0.485       0.971     2.750
20 to 21       *           *         *        
----------------------------------------------------------
 mean        2.98        0.006     0.105      0.219      

°Remark: In half of the control samples concentrations slightly above the LOQ were found, corresponding to less than 10% of the concentrations measured for the NOEC. The findings were most probably due to glassware contamination. These findings have no influence on the validity of the test.

- Water chemistry - pH: 7.5 - 9.56
High initial pH-values were found particularly at 0.971 mg/l (up to pH 9.1) and 2.750 mg/l(up to pH 9.6). It is assumed that this is due to the loss of carbon dioxide from the test medium during sterilization and re-oxygenation of the dilution water for the WAF procedure. All pH values were still within the physiological tolerance limits of the test species and the key effects of the test occurred at concentrations without significant pH shift (see table below). Therefore, it is assumed that pH did not have an influence on the test results. 
-----------------------------------------------------
pH      CONTROL        0.105mg/l       0.219 mg/l  
DAY   new     old     new     old     new     old
        Medium          Medium          Medium
-----------------------------------------------------
0    8.11            8.22            8.30    
3    7.97    8.22    8.00    8.31    8.05    8.35
5    7.89    8.03    7.93    8.05    8.02    8.10
7    8.09    8.13    8.23    8.12    8.35    8.01
10   8.11    8.01    8.19    7.81    8.30    7.63
12   7.89    8.00    8.04    7.82    8.26    7.74
14   8.10    8.03    8.08    8.34    8.28    8.37
16   8.07    8.11    8.17    8.53    8.28    8.47
18   8.08    8.34    8.13    8.34    8.34    8.42
20   8.00    8.23    8.04    8.50    8.17    8.55
21           8.14            8.15            8.18
-----------------------------------------------------

- Water chemistry - dissolved oxygen (DO)
DO: 3.0 - 8.9 mg/L (34 - 100 %)
Low oxygen saturation in old medium before renewal was related to test item concentrations and most likely attributable to biodegradation. Oxygen levels decreased especially from day 7 to 10, when the period between test medium exchanges was 3 days. Therefore, test media were changed every 2 days afterwards.
-----------------------------------------------------
O2 %  CONTROL    0.105 mg/l   0.219 mg/l   0.485 mg/l  
DAY   new old     new old     new old     new old
       Medium      Medium      Medium      Medium
-----------------------------------------------------
0     97          97         100          95     
3     97   95     97   96     98   95     98   95
5     95   89    100   89     99   88     99   87
7     97   85     98   80     96   78     96   75
10    99   74    100   72     99   42          34
12   100   80    100   62    100   42
14    99   74     99   85     98   87
16   100   81     98   89     98   88
18    98   88     99   84     96   84
20    98   88     98   86     95   86
21         96          93          90
-----------------------------------------------------

Water Temperature: 20.0 - 20.1 ºC

Mortality

- Cumulative Number of Dead Parental Daphnids
 After 9 days of exposure, mortalities of 0, 80, and 100 % were observed among daphnids exposed to the treatment levels 1, 2, and 3 - 5, respectively. All daphnids died by the 5th day at conc. 5 ( mean: 2.750 mg/l). All daphnids survived to the end of the test period at conc. 1 (mean: 0.105 mg/l).

------------------------------------------------------
      Cumulative Mortality of Parental Daphnids [%]
Conc.      Days  1   2   3   4   5   6   7   8   9  10
------------------------------------------------------
Control          0   0   0   0   0   0   0   0   0   0
0.105 mg/l        0   0   0   0   0   0   0   0   0   0
0.219 mg/l        0   0   0   0   0   0   0   0  80  80
0.485 mg/l        0   0   0   0   0   0   0   0 100 100
0.972 mg/l        0   0  20  20  20  20  20  20 100 100
2.750 mg/l        0   0  80  80 100 100 100 100 100 100
------------------------------------------------------
      Cumulative Mortality of Parental Daphnids [%]
Conc.  Days 11  12  13  14  15  16  17  18  19  20  21
------------------------------------------------------
Control      0   0   0   0   0   0   0   0   0   1   1
0.105 mg/l    0   0   0   0   0   0   0   0   0   0   0
0.219 mg/l   80  80  80  80  80  80  80  80  80  80  80
0.485 mg/l  100 100 100 100 100 100 100 100 100 100 100
0.971 mg/l  100 100 100 100 100 100 100 100 100 100 100
2.750 mg/l  100 100 100 100 100 100 100 100 100 100 100 
------------------------------------------------------
Effect Data (mortality(immobilization)

Endpoint Immobility/Survival
EC10
0.154
EC50 
0.191
LOEC 
0.219
NOEC 0.105

------------------------------------------------------
Reproduction - Time of First Brood, No. of Offspring 

All newborn daphnids of dead maternal daphnids were also dead. One of the two females at 0.219 mg/l had a total of 20 surviving and 7 dead newborns. No reproduction occurred at 0.53 mg/l and 1.01 mg/l; there were no surviving maternal daphnids at 2.77 mg/l.
------------------------------------------------------
Reproduction        control   0.105 mg/l  0.219 mg/l
------------------------------------------------------
Time to first brood    8.4 d     8.7 d      11 d

After day 9 (%)        0         0          50

Mean offsp. /female   74.1      69.9        29.5***

Standard deviation     8.6      11.7        13.4

Relative s.d.         11.6 %    16.7 %      45.5 %   
------------------------------------------------------
Statistical evaluation by one-sided t-tests:
* p < 0.05;  ** p < 0.01:  *** p < 0.001

-Effect Data (reproduction)
 EC50 (21day) = 0.20 mg/L (95 % C.I.; 0.19 - 0.22 mg/L) 
 EC10 (21day) = 0.14 mg/L 
 NOEC = 0.105 mg/L
 LOEC = 0.219 mg/l


Size Measurements at Study Termination
------------------------------------------------------
Length of Maternal Daphnids After 21 Days
                    control    0.105 mg/l   0.219 mg/l
------------------------------------------------------
mean length (mm)      4.54       4.26*       3.87**
standard deviation    0.31       0.17        0.20
relative s.d.         6.8%       4.0%        5.2%
statistical evaluation by one-sided t-tests: 
* p< 0.05, ** p< 0.01, *** p< 0.001

No NOEC can be determined statistically. An analysis of the reproductive success vs. body size between the maternal daphnids of the control and the lowest concentration, 0.105 mg/l, indicated that there is no observable correlation between body size and reproduction. Therefore, the difference in size is regarded as ecotoxicologically unimportant.


Conclusions

The test item concentrations (arithmetric means of measured values) differed by a factor of about 2, as intended.

In spite of the difficult study conditions, the test was valid regarding the controls: Water quality, mortality, timing and amount of reproduction met the quality criteria of OECD 211. Also the lowest concentration met the OECD criteria for controls. 

There was total mortality of maternal daphnids at the three highest concentrations. Concentration 2 also exhibited high mortality. Mortality was correlated with low oxygen levels. It remains unclear whether those were contributing to the mortality or were a result of it. In any case, mortality can be attributed to the test item concentration.

Concentration 2 exhibited also clear effect on reproduction and growth.

The NOEC based on three population-relevant parameters mortality, generation time and reproduction is consistently determined at 0.105 mg/L. In all cases it is below the EC10 as calculated threshold value. This is due to the fact that the variability between the 10 replicates was low, resulting in a high statistical power.

For the same reason, length measurement results were statistically significantly different between controls and the lowest concentration. However, the small difference of 4.3 compared with 4.5 mm and the fact that there were no effects on reproduction are considered as arguments for considering the NOEC of <0.105 mg/L as irrelevant for the evaluation of the study.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study with acceptable restricitions, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	
	(60)

	
	
	

	Species
	:
	Daphnia magna (Crustacea)

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	21 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .29  IF ".29" <> "" "." 
  

	LOEC
	:
	= .64  IF ".64" <> "" "." 
  

	EC50
	:
	= .6  IF ".6" <> "" "." 
  

	LC50
	:
	= 2.18  IF "2.18" <> "" "." 
  

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 202, part 2 "Daphnia sp., Reproduction Test"

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate from Wako Pure Chemical Industries,Ltd., Lot. No. TPG6769,  Purity = 99.6 %


	Method
	:
	Test Organisms:
 a) Age: < 24 hours old
 b) Supplier/Source: Test daphnids were obtained from The
National Institute for Environmental Studies (JAPAN) and
reproduced by the testing laboratory.


-Test substance: 2-Ethylhexyl Methacrylate
 a) Empirical Formula: C12H22O2
 b) Molecular Weight: 198.31 g/mol
 c) Purity: = 99.6 % 


- Test Conditions:
 a) Dilution Water Source: : Dechlorinated tap water
 b) Dilution Water Chemistry: pH: = 8.1 (22 ºC)
           Electric conductivity: = 180 uS/cm
       Total hardness (as CaCO3): = 63 mg/L
           Alkalinity (as CaCO3): = 45 mg/L
 c) Exposure Vessel Type: 80 mL test solution in a 100 mL
glass beaker with Teflon-lined cap
 d) Nominal Concentrations: control, solvent control (HCO-40;
20.0 mg/L), 0.20, 0.45, 1.00, 2.20 and 5.00 mg/L
 e) Vehicle/Solvent and Concentrations: HCO-40: All test
solutions contained 20 mg/L HCO-40.
 f) Stock Solutions Preparations and Stability: 500 mg/L
stock solution was prepared.
 g) Number of Replicates: 10
 h) Individuals per Replicates: 1
 i) Renewal Rate of Test Water: Test water was renewed at the
start of test and the 2nd, 5th 7th and 9th day. On and
after the 9th day, test water was renewed every day.
 j) Water Temperature: 20±1 ºC
 k) Light Condition: 16:8 hours, light-darkness (=< 1,200
lux) 
 l) Feeding: 0.15 mg carbon/day/individual (Chlorella
Vulgaris: Green Algae)


- Analytical Procedure: The test concentrations were
measured for renewal or old test solution at the start of
test and the 2nd, 7th, 9th, 10th, 15th, 16th, 20th and 21st
day by Gas Chromatography method.


- Statistical Method:
 a) Data Analysis: 
       Using the most appropriate statistical method among
Binominal method, Moving method or Probit method for LC50
       Logit method for EC50
       Dunnett's multiple comparison for NOEC and LOEC
 b) Method of Calculating Mean Measured Concentrations (i.e.
arithmetic mean, geometric mean, etc.): Time-weighted Mean

	Remark
	:
	NOEC was determined based on the cumulative number of
juveniles produced per adult alive for 21 days.

	Result
	:
	- Effect: reproduction
- Measured Concentrations: The test concentrations were measured for renewal or old test solution at the start of test and the 2nd, 7th, 9th, 10th, 15th, 16th, 20th and 21st day. Some of the measured concentrations were < 80 % of the nominal concentration.

-----------------------------------------------------------
                      Measured Concentration, mg/L
Nominal        --------------------------------------------
Concentration    0d    2d     7d      9d     9d     10d
(mg/L)          new   old    new     old     new    old
-----------------------------------------------------------

Control         <0.04  <0.04.  <0.04  <0.04   <0.04   <0.04
Solvent Control <0.04  <0.04.  <0.04  <0.04   <0.04   <0.04
0.20             0.18   0.17    0.18   0.06    0.20    0.11
0.45             0.37   0.34    0.42   0.13    0.42    0.21
1.00             0.82   0.72    0.92   0.23    0.91    0.55
2.20             1.81   1.53    2.04   0.77    2.03    1.28
5.00             4.17   3.49     *      *       *       *
-----------------------------------------------------------


-----------------------------------------------------------
           Measured Conc., mg/L     Time-weighted mean
Nominal    ----------------------------- during -----------
Concentration 15d    16d   20d    21d   21 days    % of
(mg/L)        new    old                 (mg/L)    nominal
-----------------------------------------------------------
Control        <0.04  <0.04  <0.04  <0.04   --        --
Solvent Control<0.04  <0.04  <0.04  <0.04   --        --
0.20            0.20   0.05   0.17   0.05   0.13      65
0.45            0.45   0.14   0.41   0.17   0.29      64
1.00            0.93   0.38   0.86   0.36   0.64      64
2.20            2.03   1.13   1.88   1.00   1.51      69
5.00             *      *      *      *     3.82      76
-----------------------------------------------------------

new: freshly prepared test solution
old: old test solution before renewal
*: No measurement was made because all parental Daphnia
were dead.


- Water chemistry (pH and DO) and temperature in test:
    pH: 7.2 - 8.1    DO: 6.6 - 8.9 mg/L
    Water Temperature: 19.7 - 20.3 °C


- Total hardness: 55 - 71 mg/L


-Effect Data
 Mortality of adults
 LC50 (21day) = 2.18 mg/L (95 % C.I.; 1.51 - 3.82 mg/L)(mc)
 Reproduction
 LOEC (21day) = 0.64 mg/L (mc)
 EC50 (21day) = 0.60 mg/L (95 % C.I.; 0.53 - 0.68 mg/L)(mc)
 NOEC (21day) = 0.29 mg/L (mc) 
 mc: based on measured concentration
- Cumulative Number of Died Parental Daphnids: At the end of test period, under control and solvent control each
mortality (%) of parental Daphnia was 10 % and 20 %,
respectively. The mortality of the parent daphnids did not
exceed 20 % at the end of the test. Hence this test was
valid for OECD Guide-line 211. After 14 days of exposure,
survival of 80, 90, 100 and 90 % was observed among daphnids
exposed to the 0.20, 0.45, 1.00 and 2.20 mg/L treatment
levels, respectively. All daphnids died by the 7th day at
5.00 mg/L.

-----------------------------------------------------------

Nominal          Cumulative Number of Dead Parental Daphnids
Concentration                         (days)
(mg/L)            1   2   3   4   5   6   7   8   9   10
-----------------------------------------------------------
Control           0   0   0   0   0   0   0   0   0    0
Solvent Control   0   0   0   0   0   0   0   0   0    1
0.20              0   0   0   0   0   0   0   0   0    0
0.45              0   0   0   0   0   0   0   0   0    0
1.00              0   0   0   0   0   0   0   0   0    0
2.20              0   0   0   0   0   0   0   0   0    0
5.00              0   4   5   5   5   7   9  10  10   10
-----------------------------------------------------------


-----------------------------------------------------------
Nominal         Cumulative Number of Died Parental daphnids
Concentration                     (days)
(mg/L)          11  12  13  14  15  16  17  18  19  20  21
-----------------------------------------------------------
Control         0   0   0   0   0   0   0   0   0   1   1
Solvent Control 1   1   1   1   1   2   2   2   2   2   2
0.20            0   0   0   0   0   0   2   2   2   2   2
0.45            0   0   0   0   1   1   1   1   1   1   1
1.00            0   0   0   0   0   0   0   0   0   0   0
2.20            1   1   1   1   1   1   1   1   1   1   1
5.00           10  10  10  10  10  10  10  10  10  10  10
-----------------------------------------------------------
- Effect Data (reproduction): Juveniles were first produced on the 7th day control, solvent control, 0.20, 0.45 and 1.00 mg/L, and on the 9th day at 2.20 mg/L. At 5.00 mg/L, no juvenile was produced.

-----------------------------------------------------------
Nominal           Mean Cumulative Numbers of 
Concentration     Juveniles Produced per Adult (days)
(mg/L)   1 --- 6    7    8     9     10   11    12    13
-----------------------------------------------------------
Control  0 --- 0  13.8  13.8  13.8  22.3  22.3  38.8  38.8 

Solvent  0 --- 0  8.3   10.4  10.4  16.6  17.6  17.6  37.8 
Control
0.20     0 --- 0 10.5   11.8  11.8  23.1  23.6  23.6  41.1

0.45     0 --- 0  9.4   10.1  10.1  25.2  25.2  25.2  41.2 

1.00     0 --- 0  0.9    6.7   6.7  10.3  15.8  15.8  19.6 

2.20     0 --- 0  0.0    0.0   0.4   0.6   0.6   1.7   2.0 

5.00     0 --- -   -     -     -     -     -     -      -
-----------------------------------------------------------

-----------------------------------------------------------
Nominal             Mean Cumulative Numbers of
Concentration       Juveniles Produced per Adult (days) 
(mg/L)        14    15    16    17    18    19    20    21
-----------------------------------------------------------
Control      38.8  41.2  65.6  65.6  65.6  83.7  83.7  98.8 

Solvent      39.4  39.4  59.0  61.1  61.1  75.8  75.8  94.1 
Control

0.20         43.5  43.5  71.4  71.5  71.5  82.9  82.9 102.6 

0.45         41.2  41.8  66.3  66.9  66.9  74.8  76.4  76.4 

1.00         27.3  27.3  28.6  35.2  35.2  35.2  48.9 48.9 

2.20          2.8   3.8   4.7   5.3   5.3   6.2   6.7  6.9
5.00           -     -     -     -     -     -     -    -
-----------------------------------------------------------


Cumulative numbers of juveniles produced per adult alive for 21 days in each test vessels and results of statistical
comparison of the mean values (Dunnett's Multicomparison
Test)

-----------------------------------------------------------
                    Nominal Concentration, mg/L
                   (Measured Concentration*1, mg/L)      
-----------------------------------------------------------
Vessel  Control  Solv.   0.20    0.45    1.00    2.20   5.00
No.              Cont.  (0.13)  (0.29)  (0.64)  (1.51) (3.82)
-----------------------------------------------------------
1        143     108      D       67      72      D      D
2        108     147      D       85      43     11      D
3         64      D      154      58      56      0      D
4        101      83      82      59      31      7      D
5         D       D      106      67      46     15      D
6         73     115     105      91      52      3      D
7        131      73      81      D       45      8      D
8         92      87      85      62      69      6      D
9         74      79      65      88      44      9      D
10       103      61     143     111      31      3      D
-----------------------------------------------------------
Mean    98.8     94.1   102.6    76.4    48.9    6.9     D
S. D.   26.5     27.7    31.4    18.2    13.8    4.6
-----------------------------------------------------------

Inhibition rate (%)        -9.0    18.8   48.0   92.7 100*2 

Significant difference       -      -      **     **     ++
-----------------------------------------------------------

*1: Time-weighted mean measured concentration.
*2: Reporters assumed that this concentration level showed
100 % reproduction inhibition, although the inhibition rate
could not be determined because all parental Daphnia were
dead.
D: Were not included for calculation because the parental
Daphnia was dead during a 21-days testing period.
-: Indicates no significant difference.
*: Indicates a significant difference (alpha = 0.05) from
the solvent control. (There was no sign in this test.)
**: Indicates a significant difference (alpha = 0.01) from
the solvent control.
++: Statistical comparison test could not be performed for
this concentration, this concentration level showed adverse
effect on Daphnia reproduction.


- Calculation of toxic values: It was the mean measured
concentrations. The reason is that some of the measured
concentrations were < 80 % of the nominal concentration.

	Reliability
	:
	(2) valid with restrictions

	
	
	Use of dispersant and some test concentrations above the solubility limit. However, the NOAEC is in general agreement with the guideline study without dispersant and all concentrations which are critical for the evaluation of the study are within the range of solubility.

	Flag
	:
	Critical study for SIDS endpoint

	
	(38)


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

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	Result
	:
	A series of in vitro and in vivo studies with a series of methacrylates were used to develop PBPK models that accurately predict the metabolism and fate of these monomers. The studies confirmed that alkyl-methacrylate esters are rapidly hydrolyzed by ubiquitous carboxylesterases. First pass (local) hydrolysis of the parent ester has been shown to be significant for all routes of exposure. In vivo measurements of rat liver indicated this organ has the greatest esterase activity.  Similar measurements for skin microsomes indicated approximately 20-fold lower activity than for liver.  However, this activity was substantial and capable of almost complete first-pass metabolism of the alkyl-methacrylates. For example, no parent ester penetrated whole rat skin in vitro for n-butyl methacrylate, octyl methacrylate or lauryl methacrylate tested experimentally with only methacrylic acid identified in the receiving fluid. In addition, model predictions indicate that esters of ethyl methacrylate or larger would be completely hydrolyzed before entering the circulation via skin absorption [see separate summary, Chapter 5.0]. This pattern is consistent with a lower rate of absorption for these esters such that the rate is within the metabolic capacity of the skin. Parent ester also was hydrolyzed by S9 fractions from nasal epithelium and was predicted to be effectively hydrolyzed following inhalation exposure. 

These studies showed that any systemically absorbed parent ester will be effectively removed during the first pass through the liver (CL as % LBF, see table). In addition, removal of methacrylic acid from the blood also occurs rapidly (T50%; see table).  

Table:
Rate constants for ester hydrolysis by rat-liver microsomes and predicted systemic fate kinetics for methacrylates following i.v. administration:

 Ester    Vmax       Km        CL    T50%    Cmax    Tmax
----------------------------------------------------------
MAA        -         -       51.6%    -       -       -
MMA       445.8     164.3    98.8%    4.4    14.7     1.7
EMA       699.2     106.2    99.5%    4.5    12.0     1.8
i-BMA     832.9     127.4    99.5%   11.6     7.4     1.6
n-BMA     875.7      77.3    99.7%    7.8     7.9     1.8
HMA       376.4      34.4    99.7%   18.5     5.9     1.2
2EHMA     393.0      17.7    99.9%   23.8     5.0     1.2
OMA       224.8      11.0    99.9%   27.2     5.0     1.2
----------------------------------------------------------

Vmax (nM/min/mg) and Km (µM) from rat-liver microsome (100 µg/ml) determinations;  
CL = clearance as % removed from liver blood flow, T50% = Body elimination time (min) for 50% parent ester, Cmax = maximum concentration (mg/L) of MAA in blood, Tmax = time (min) to peak MAA concentration in blood from model predictions.

	Test substance
	:
	Methacrylic acid from Ineos Acrylics (Lot 98/42; purity > 99%), methyl methacrylate from Ineos Acrylics (Lot 98/15; purity > 99%), ethyl methacrylat from Atofina (Lot 011666; purity: > 99%), i-butyl methacrylate from Ineos Acrylics (Lot 98/15; purity 99%), n-butyl methacrylate from Ineos Acrylics (Lot 98/15; purity 99%), hexyl methacrylate from Röhm GmbH (Lot 78070243; purity > 98%), 2-ethylhexyl methacrylate from Röhm GmbH (Lot 78080370; purity > 98%), octyl methacrylate from Röhm GmbH (Lot 22-902-13914-28; purity > 98%)

	Conclusion
	:
	In conclusion, the in vivo and in vitro investigations as well as the PBPK models developed from the data showed that alkyl-methacrylate esters are rapidly absorbed and are hydrolyzed at exceptionally high rates to methacrylic acid by high capacity, ubiquitous carboxylesterases. Further, the removal of the hydrolysis product, methacrylic acid, also is very rapid (minutes).

	Reliability
	:
	(1) valid without restriction

	
	
	Test procedure in accordance with generally accepted scientific standards and described in sufficient detail.

	Flag
	:
	Critical study for SIDS endpoint

	
	(25)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Absorption

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	2002

	GLP
	:
	

	Test substance
	:
	other TS


	Method
	:
	A series of in vitro and PBPK models were used to determine and predict the skin absorption and metabolism of a series of methacrylate monomers. Initial studies were conducted using the rat epidermal membrane model. The results of these studies, when compared to the subsequent rat whole skin model in vitro experiments clearly indicted that the latter studies were more pertinent to the goals of the studies, particularly since the use of epidermal membranes appeared to remove the carboxylesterase activity from the skin samples.

The rat whole-skin studies were conducted by collecting skin samples from the flanks of Fischer 344 rats and placing a prepared sample in a diffusion cell chamber. The receptor fluid was physiological saline. A sample (100 µl/cm2) of methacrylic acid (MAA), methyl methacrylate (MMA), n-butyl methacrylate (nBMA), octyl methacrylate (OMA) or lauryl methacrylate (LMA) was applied to the skin sample for up to 48 hours. The amount of parent ester and MAA were measured in the receptor fluid. MAA was also tested in a sample of human skin.

	Result
	:
	The results of the whole-skin penetration studies and the model predictions for other methacrylate esters are  presented in the table.


Table: Summary of peak rates of absorption of MAA and alkyl-methacrylate esters through whole rat skin.
:

 Ester      Ester       MAA      Period   %                             Peak        Peak     Peak    Applied
                                 Absorp. Dose/
                                 (hours) length of exposure
-----------------------------------------------------------
MAA                     4584     5 - 8        70%/24 hr  
MMA         360          108     2.5 - 24     11.3%/24 hr
EMA                      190**                              
i-BMA                     56**                              
n-BMA                     41     2 - 10       0.4%/10 hr
HMA                       20**                              
2EHMA                      9**                              
OMA                       10     8 - 24       0.24%/24 hr
LMA                       12     8 - 24       0.26%/24 hr
-----------------------------------------------------------

Ester Peak = rate of appearance of the parent ester (µg/cm2/hr) 
MAA Peak = rate of appearance of the hydrolysis product, MAA (µg/cm2/hr)
Period Peak Absorp. = Time (hours) after application for peak absorption
% Applied Dose = total % absorbed
** Predicted rates of MAA from model estimates.

	Test substance
	:
	Methacrylic acid from Ineos Acrylics (Lot 98/42; purity > 99%), methyl methacrylate from Ineos Acrylics (Lot 98/15; purity > 99%), n-butyl methacrylate from Ineos Acrylics (Lot 98/15; purity 99%), octyl methacrylate from Röhm GmbH (Lot 22-902-13914-28; purity > 98%), lauryl methacrylate from Röhm GmbH (Lot 780803361; mix C12 and C15)

	Conclusion
	:
	Due to the slower absorption, methacrylate esters of molecular weight equal to or greater than EMA (114 a.m.u) are metabolized during penetration of the skin and are not expected to enter the circulation as the parent ester.

	Reliability
	:
	(1) valid without restriction

	
	
	Test procedure in accordance with generally accepted scientific standards and described in sufficient detail.

	Flag
	:
	Critical study for SIDS endpoint

	
	(25)

	
	
	

	In Vitro/in vivo
	:
	In vivo

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	Remark
	:
	Small quantities of methacrylates may readily be metabolized by saponification into the alcohol and methacrylic acid. The latter may form an Acetyl-Coenzyme A derivative, which then enters the normal lipid metabolism.

	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	27.06.2008
	(55)


5.1.1
ACUTE ORAL TOXICITY

	
	
	

	Type
	:
	LD50

	Value
	:
	> 2000  IF "2000" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	Crj: CD(SD)

	Sex
	:
	male/female

	Number of animals
	:
	10

	Vehicle
	:
	other: corn oil

	Doses
	:
	0 (vehicle), 500, 1000, 2000 mg/kg/day

	Method
	:
	OECD Guide-line 401 "Acute Oral Toxicity"

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate, Source; Mitsubishi Gas Chemical Co. Inc., Lot No. JM60415, Purity; 99.4%, kept cool and dark until use


	Result
	:
	1) Body weight; The tendency of the depression of body
weight gain was shown on the second day in the groups of
both sexes given 2000 mg/kg.

2) Clinical signs;  Although soft faeces were observed in
all treated groups, these effects were considered to be
attributable to corn oil used as a vehicle.

3) At autopsy; No treatment related abnormality was
observed in all the groups.

4) No deaths occured in any group.

	Test condition
	:
	1) Age at study initiation: 4 weeks old for males and
females
2) Doses/concentration levels: 0(vehicle), 500, 1000, 2000
mg/kg
3) Post dose observation period: 14 days
4) No. of animals per sex per dose: males, 5;
females, 5/group
5) Route of administration: Oral (gavage)

	Conclusion
	:
	The LD50 values were more than 2000 mg/kg for males and
females.

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline study, GLP, carried out by Nihon Bioresearch Inc. Hashima Laboratory.

	Flag
	:
	Critical study for SIDS endpoint

	
	(21) (33) (39)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 16465  IF "16465" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	The test was performed according to "Appraisal of the safety
of chemicals in foods, drugs and cosmetics", Staff of the
Division of Pharmacology, FDA (1959);
symptoms of toxicity: reduced activity, impairment of
coordination, exophthalmos, piloerection; reddening of
mucous membranes in the stomach and the intestine.

	Reliability
	:
	(1) valid without restriction

	
	
	Comparable to guideline study.

	
	(68)

	
	
	

	Type
	:
	LD50

	Value
	:
	> 3200  IF "3200" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Handbook data.

	27.06.2008
	(55)

	
	
	

	Type
	:
	LD50

	Value
	:
	> 12800  IF "12800" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other: no data 

	Year
	:
	1963

	GLP
	:
	no data

	Test substance
	:
	other TS


	Test substance
	:
	Test substance cited as 2-ethyl isohexylmethacrylate but also quoted as CAS 688-84-6.

	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source (peer-reviewed handbook).
The data are reported to be unpublished, original data of the author (Fasset) from the Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester NY

	27.06.2008
	(15)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 2152  IF "2152" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	Predicted LD50 (mouse) 3296 mg/kg (general equation) 
LD50 (mouse) 2351 mg/kg (methacrylate sub-series equation)

Calculation: 

General equation (combined acrylates amd methacrylates) based on 15 compounds (only methacrylate esters with simple alkyl ester groups were incorporated in the equation)

Methacrylate subseries equation (based on nine compounds - only methacrylate esters with simple alkyl ester groups were incorporated in the equation).



	Reliability
	:
	(4) not assignable

	
	(5)


5.1.2
ACUTE INHALATION TOXICITY

	
	
	

	Type
	:
	LC0

	Value
	:
	> 14  IF "14" <> "" "." 
  ppm

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	6 hour(s)

	Method
	:
	other: no data 

	Year
	:
	1963

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	Mortality: 0/3

	Test substance
	:
	Test substance cited as 2-ethyl isohexylmethacrylate but also quoted as CAS 688-84-6.

	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source (peer-reviewed handbook).
The data are reported to be unpublished, original data of the author (Fasset) from the Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester NY

	27.06.2008
	(15)


5.1.3
ACUTE DERMAL TOXICITY

	
	
	

	Type
	:
	LD50

	Value
	:
	> 20  IF "20" <> "" "." 
  ml/kg bw

	Species
	:
	guinea pig

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1963

	GLP
	:
	no

	Test substance
	:
	other TS


	Remark
	:
	Value: 17620 mg/kg bw

	Test substance
	:
	Test substance cited as 2-ethyl isohexylmethacrylate but in Clayton and Clayton (1981) quoted as CAS 688-84-6.

	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source (peer-reviewed handbook).
The data are reported to be unpublished, original data of the author (Fasset) from the Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester NY
.

	Flag
	:
	Critical study for SIDS endpoint

	27.06.2008
	(15)


5.1.4
ACUTE TOXICITY, OTHER ROUTES

	
	
	

	Type
	:
	LD50

	Value
	:
	= 2614  IF "2614" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Data from handbook or collection of data.

	27.06.2008
	(34) (65)


5.2.1
SKIN IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Occlusive

	Exposure time
	:
	24 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	moderately irritating

	Classification
	:
	irritating

	Method
	:
	Draize Test 

	Year
	:
	1977

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Method
	:
	Six New Zealand White rabbits were assigned to study.  In order to investigate the reproducibility of the effects, each rabbit had two separate dose sites (shaved and shaved/scarified), which were treated with 0.5 ml of undiluted test material.  In addition, two untreated areas (shaved and shaved/scarified) were used as the control.  Only reactions which were different from those of the control were evaluated as positive reactions. For each treated dose site, 0.5 ml of undiluted test material was soaked onto a gauze patch (approx. 6 cm²/1 in²) which was held in place with adhesive tape on the shaved and shaved/scarified skin of the test animals.  The animals were fixed in a holding device and their bodies were wrapped in a rubberised cloth for 24 hours.  After this time dressing and adhesive tape were removed and the local reactions were examined.  72 hours after application, the examinations were repeated.  The test result is the average of the scores of the 24- and 72-hour examinations.

	Remark
	:
	The test was performed according to "Appraisal of the safetyof chemicals in foods, drugs and cosmetics", Division ofPharmacology, FDA (Draize) (1959).

	Result
	:
	Shaved skin: Under the described test conditions, 24 hours after application 5 of 6 animals showed well defined erythema. 72 hours after application 3 animals had well defined erythema while the other 3 had very slight erythema. Slight edema (and in two cases very slight edema) was present in all animals 24 hours after application. After 72 hours, no edema was observed except for one animal with very slight edema.Shaved and scarified skin: Under the described test conditions, 24 hours after application all animals showed well defined erythema. 72 hours after application the well defined erythema was still present in 5 of 6 animals while in one case it had developed to moderate to severe erythema. Slight edema (and in one case moderate edema) was present in all animals 24 hours after application. After 72 hours, very slight edema was observed in all animals.The index of primary skin irritation was 3.12 and the investigators classified 2-EHMA as a moderate irritant under the conditions of the test.

	Test substance
	:
	undiluted liquid supplied by Röhm GmbH & Co KG, Darmstadt 
Purity: no data, but typically > 98 %

	Reliability
	:
	(2) valid with restrictions

	
	
	The observation period was too short for full reversibility of the effects. The exposure period (24 hours) is considerably longer than the current standard (4-hour exposure).The study was performed in accordance with a recognized scientific procedure for analyzing the primary dermal skin irritation of a test material in experimental animals. The study meets acceptable scientific standards and provides sufficient information to support the conclusion that the test material is irritating to the skin of rabbits.

	Flag
	:
	Critical study for SIDS endpoint

	
	(69)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Occlusive

	Exposure time
	:
	24 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	4.04

	Result
	:
	moderately irritating

	Classification
	:
	irritating

	Method
	:
	other: Federal Hazardous Substances Labeling Act Regulations, Section 191.12, Federal Register: 29, 13009 (1964). 

	Year
	:
	1981

	GLP
	:
	no

	Test substance
	:
	other TS: ethylhexyl methacrylate, purity not stated


	Method
	:
	Six NZ White rabbits were restrained in stocks and the fur removed by clipping.  Half of the exposed area was abraded and the other half remained intact. 0.5 ml (vol) of test compound was applied to the shaved intact and abraded skin sites and covered with surgical gauze. The area was then wrapped with impervious tape and a stockinette sleeve.  Test material remained in contact for 24 hrs and then removed.  Irritation scores were determined at 24 and 72 hours after patch removal

	Result
	:
	2-EHMA induced well-defined to moderate erythema which did not abate after 72 hours. Also, very slight to moderate edema was observed over the observation period of 72 h. Examples of a general increase in turgor, discolouration and induration were also indentified..

	Reliability
	:
	(2) valid with restrictions

	
	
	Study meets minimum scientific standards for a dermal irritation study and provides sufficient information regarding the irritation potential of the test substance.

	
	(47)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	moderately irritating

	Classification
	:
	

	Method
	:
	

	Year
	:
	1963

	GLP
	:
	no data

	Test substance
	:
	other TS


	Test substance
	:
	Test substance cited as 2-ethyl isohexylmethacrylate but also quoted as CAS 688-84-6.

	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source (peer-reviewed handbook).
The data are reported to be unpublished, original data of the author (Fasset) from the Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester NY

	27.06.2008
	(15)

	
	
	

	Species
	:
	

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	highly irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Documentation insufficient for assessment no information about the animal species

	27.06.2008
	(62)


5.2.2
EYE IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	6

	Vehicle
	:
	none

	Result
	:
	not irritating

	Classification
	:
	not irritating

	Method
	:
	Draize Test 

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Method
	:
	Six New Zealand White rabbits had 0.1 ml of undiluted test material instilled into the conjunctival sac of the left eye. The right eye of each rabbit, which remained untreated, served as a control. Animals were observed for irritating effects of the cornea, iris, conjunctivae 24, 48 and 72 hours and 4, 5, 6 and 7 days after treatment.

	Remark
	:
	The test was performed according to "Appraisal of the safety
of chemicals in foods, drugs and cosmetics", Division of
Pharmacology, FDA (Draize) (1959); the evaluation of the
individual results was made according to OECD guideline No.
405 (1987).

	Result
	:
	Except for some initial redness, none of the animals showed any effects of the treatment.Primary Irritation Score = 0 of 100.

	Test condition
	:
	The study follows the original Draize protocol. In the absence of deviating information it is assumed that the eyes were unwashed.

	Test substance
	:
	Purity: no data, but typically > 98%

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study. The test followed recognized toxicology testing procedures and recognized scoring procedures of the results.

DATA QUALITY: Study was performed in accordance with a recognized scientific procedure for analyzing the eye irritation of a test material in experimental animals. The study meets acceptable scientific standards and provides sufficient information to support the conclusion that the test material is not irritating to the eyes of rabbits.

	Flag
	:
	Critical study for SIDS endpoint

	26.06.2008
	(67)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Dose
	:
	.1 ml

	Exposure time
	:
	 

	Comment
	:
	not rinsed

	Number of animals
	:
	6

	Vehicle
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	not irritating

	Method
	:
	other: Federal Hazardous Substances Labeling Act Regulations, Section 191.12, Federal Register: 29, 13009 (1964). 

	Year
	:
	1981

	GLP
	:
	no

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Method
	:
	Six female NZ White rabbits, weighing 2-2.5 kg, were administered 0.1 ml (vol) of test compound into  one eye of each rabbit; eyelids were closed and held shut for 1 second. Prior to administration the eyes of each rabbit were examined.  Eyes remained unwashed. Eyes scored at 24, 48 and 72 hrs after administration with the aid of an ophthalmoscope and Fluorescein sodium

	Result
	:
	EHMA induced slight conjunctival irritation (4/6) at 24 h. Evidence of irritation generally cleared by the end of the test period. Since only one positive reaction was identified, the test is considered to be negative overall.

	Test condition
	:
	The eyes were unwashed.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study meets minimum scientific standards for an eye irritation study and provides sufficient information regarding the irritation potential of the test substance. 

	26.06.2008
	(47)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	other: no data 

	Year
	:
	1963

	GLP
	:
	no data

	Test substance
	:
	other TS


	Test substance
	:
	Test substance cited as 2-ethyl isohexylmethacrylate but also quoted as CAS 688-84-6.

	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source (peer-reviewed handbook).
The data are reported to be unpublished, original data of the author (Fasset) from the Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester NY

	27.06.2008
	(15)

	
	
	

	Species
	:
	

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	highly irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Reliability
	:
	(4) not assignable

	
	
	Documetation insufficient for assessment no information about the animal species; technical brochure

	27.06.2008
	(62)


5.3

SENSITIZATION

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Concentration
	:
	1st:
	Induction 1 % other: intradermal injection (1% w/v in distilled water)

	
	
	2nd:
	Induction  undiluted occlusive epicutaneous

	
	
	3rd:
	Challenge  undiluted occlusive epicutaneous

	Number of animals
	:
	20

	Vehicle
	:
	water

	Result
	:
	not sensitizing

	Classification
	:
	not sensitizing

	Method
	:
	OECD Guide-line 406 "Skin Sensitization"

	Year
	:
	1999

	GLP
	:
	yes

	Test substance
	:
	other TS: purity not specified


	Method
	:
	The method used for assessing the sensitising properties of the test material was based on Magnusson, B. and A.M. Kligman.  (1969)  The Identification of Contact Allergens by Animal Assay - The Maximisation Test. J. Invest. Dermatol. 52:3, 268-276.

	Remark
	:
	Preliminary sighting studies were performed using two guinea pigs in each test (for a total of six animals) in order to select appropriate concentrations for the intradermal and topical induction phases and the topical challenge phase of the main study.  Thirty female albino Dunkin Hartley guinea pigs, weighing 260-347 g and approximately 8-12 weeks old, were used in the main study.  Twenty animals were assigned to the test group and ten animals were assigned to the control group.  Intradermal Induction Phase (treatment groups):  The fur was removed from an area on the shoulder region of each animal and a row of three injections (0.1 ml each) was made on each side of the midline.  The injections were: 1) Freund's Complete Adjuvant (FCA) plus distilled water in a 1:1 ratio; 2) a 1% w/v formulation of the test substance in distilled water; and 3) a 1% w/v formulation of the test substance in a 1:1 preparation of FCA plus distilled water.  Approximately 24 and 48 hours after injection, the degree of erythema at the injection sites was evaluated.  Topical Induction Phase (treatment groups):  One week after the intradermal induction phase, the same area was clipped and treated with a topical application of the undiluted test substance.  Filter paper was saturated with the undiluted test material, applied to the treatment site and covered with an occlusive patch.  The test material was kept in contact with the skin for 48 hours.  The degree of erythema and edema was quantified one and 24 hours following removal of the patches.  Intradermal Induction Phase (control group):  The control animals were treated identically as the treated animals except that the injections were: 1) Freund's Complete Adjuvant (FCA) plus distilled water in a 1:1 ratio; 2) distilled water; and 3) a 50% w/w formulation of distilled water in FCA.  Topical Induction Phase (control group):  the topical applications followed the same procedure as the test animals except that nothing was applied to the filter paper.  Challenge Phase:  On Day 21, the fur was clipped from the flanks of each animal and the undiluted test substance was applied (using saturated filter paper) to the right flank.  To ensure that the maximum non-irritation concentration was used at challenge, the test substance at a concentration of 75% v/v in distilled water was similarly applied to the skin of the left flank.  The patches were occluded and allowed to remain in contact with the skin for 24 hours.  After 24 hours, the patches were removed and the challenge sites were swabbed with cotton wool soaked in distilled water to remove residual test material.  Approximately 24 and 48 hours after removal of the occluded patch, the degree of erythema and edema was quantified.

	Result
	:
	No skin reactions were noted at the challenge sites of the test or the control group animals at the 24 or 48-hour obsrvations in both the undiluted and 75% challenge concentrations.

	Conclusion
	:
	The test substance produced 0% (0/20) sensitization rate and was classified as a non-sensitizer to guinea pig skin.  The test substance did not meet the criteria for classification as a sensitizer according to the EU labeling regulations.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	
	(2)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Concentration
	:
	1st:
	Induction 5 % other: intradermal injection (see remarks for details)

	
	
	2nd:
	Induction  undiluted occlusive epicutaneous

	
	
	3rd:
	Challenge 33 % occlusive epicutaneous

	Number of animals
	:
	10

	Vehicle
	:
	petrolatum

	Result
	:
	sensitizing

	Classification
	:
	sensitizing

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Method
	:
	other: as described by Magnusson, B. and A.M. Kligman.  (1969)  The identification of Contact Allergens by Animal Assay - The Maximisation Test. J. Invest. Dermatol. 52:3, 268-276.

	Remark
	:
	Female Hartley albino guinea pigs, weighing 300-400 g, were used in this investigation.  Ten animals were used in the final assay conducted in three stages:  Intradermal Induction Phase, Topical Induction Phase and Challenge Phase.  The Intradermal Induction Phase consisted of intradermal injections of the test substance in a vehicle (liquid paraffin BP), the test substance in Freund's adjuvant and Freund's adjuvant alone.  The test substance was suspended at a concentration of 5.0% v/v in both the vehicle and adjuvant.  The fur was removed from the shoulder region of each animal and a 0.1 ml injection of each preparation was made on each side of the animal (for a total of 6 injections).  The Topical Induction Phase consisted of occluded topical application of the test substance under conditions of mild to moderate irritation.  Six days after the intradermal injections, the same area of the skin was clipped and the site treated with 10% Sodium Lauryl Sulphate in petrolatum to enhance sensitization by provoking a mild inflammatory response.  Twenty-four hours later an occlusive bandage was prepared which contained a patch of filter paper loaded with the undiluted test substance.  This bandage was applied to the prepared area of skin and remained in contact with the skin for a period of 48 hours.  Challenge Phase:  two weeks after the topical induction phase, the fur was clipped from the flank of each animal and the test substance was applied to this area as a 33% v/v dispersion in petrolatum.  An occlusive patch was used to hold the test substance dispersion in contact with the skin for 24 hours.  Any reaction produced in response to the challenge phase was evaluated 24 and 48 hours after removal of the occluded patch (identified as the 48- and 72-hour readings, respectively).  Three hours prior to the first reading, the test site was clipped and the skin gently cleaned of excess chemical with ether.

	Result
	:
	Either mild or well-defined erythema was observed in three of 10 animals 48 hours following challenge applications of the test substance.  This effect was accompanied by slight edema in two animals at 72 hours.  This represents a 30% sensitization rate; therefore, the product is considered to be a Grade III Moderate Contact Allergen according to the Maximization grading system.

	Test substance
	:
	Purity: no data, but typically > 98%

	Reliability
	:
	(2) valid with restrictions

	
	
	This study meets generally acceptable scientific principles. Reduced reliability score was assigned since the test did not include a positive or negative control group.

	Flag
	:
	Critical study for SIDS endpoint

	
	(48)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Concentration
	:
	1st:
	Induction 25 % other: intradermal injection

	
	
	2nd:
	Induction 100 % occlusive epicutaneous

	
	
	3rd:
	Challenge 25 % occlusive epicutaneous

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	not sensitizing

	Method
	:
	other: Magnusson and Kligman 

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Test condition
	:
	TEST ANIMALS
- Source: Statens Seruminstitute, Copenhagen, Denmark
- Strain: SSc:AL
- Sex: female
- Age at study initiation: approximately 1 month
- Weight at study initiation: 300 - 350 g
- Housing: 4 animals per cage
- Diet: pellets diet, ad libitum
- Water: fresh tap water containing 1g ascorbic acid per litre, ad libitum

ENVIRONMENTAL CONDITIONS
- Temperature (°C): 20 +/- 2°C
- Humidity (%): 60 +/- 10%
- Air changes (per hr): 8
- Photoperiod (hrs dark / hrs light): light from 21.00 to 9.00 hours

RANGE FINDING TESTS: Irritation threshold. Naive guinea pigs were injected in the nape of the neck with 2 x 50 ul FCA-emulsion 14 days before determination of the minimally irritating and maximally non-irritating concentration. For the pre-test 25 ul aliquots of several concentrations were either injected into the flank skin or applied for 24 hours in aluminium chambers (Finn, Chambers, Epi-Test Oy, Helsinki, Finland). The test sites were examined 24 and 48 hours later. Concentrations giving a definite irritative reaction, pale pink edema with a diameter of 10 mm on intradermal, or confluent erythema on topical application were selected for induction. Only concentrations giving no reactions were used for challenge.

MAIN STUDY
A. INDUCTION EXPOSURE
- No. of exposures: 2
- Exposure period: 48 hours
- Test groups: no data
- Control group: yes
- Site: shoulder region
- Frequency of applications: once
Induction: 5% or 25% in soybean oil i.d. (day 0), pretreatment with Sodiumdodecylsulfate 10 % in petrolatum (dermal) (day 7), 100% TS dermal, 24 hours occluded (day 8).

B. CHALLENGE EXPOSURE
- No. of exposures: 1
- Day(s) of challenge: day 21
- Exposure period: 24 hours, occluded
- Control group: yes
- Site: left flank
- Concentration: 3% or 25% TS in petrolatum

- Evaluation (hr after challenge): 48 and 72 hr

OTHER:
The test was performed according to Magnusson B and
Kligman AM (1970) in: Allergic Contact Dermatitis in the Guinea Pig. Thomas, Springfield, III

	Test substance
	:
	The test was performed according to Magnusson,B. and
Kligman, A.M., in: Allergic Contact Dermatitis in the Guinea Pig, Thomas, Springfield, III (1970) 

The test substance sensitized guinea pigs only at high concentrations. 2/12 animals responded following challenge with 2-EHMA, 25 % in petrolatum.

A second test was performed at an induction concentration of 5 % in petrolatum intradermally and 100 % epicutaneously. In the epicutaneous challenge with 3 % EHMA a positive reaction was observed in 0/20 animals.

In several other experiments with guinea pig the cross-reactivity to Ethylacrylat and Methylmethacrylate was observed.
EHMA induction 5% id and 100% top:
No cross-reactions to Ethylhexylacrylate (0 out of 20
animals; challenge with 3% EHA in petrolatum) and Methyl methacrylate (0 out of 20 animals; challenge with 3% MMA in petrolatum) were observed.

EHMA induction 25% id and 100% top:
No cross-reactions to Ethylhexylacrylate (0 out of 12
animals; challenge with 3% EHA in petrolatum) but cross-reactions with Methyl methacrylate (2 out of 12 animals; challenge with 3% MMA in petrolatum) were observed.
 
No positive reactions in simulaneous controls.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(12)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	other: olive oil for the induction phase and acetone for the challenge phase

	Result
	:
	sensitizing

	Classification
	:
	

	Method
	:
	other: according to Magnusson & Kligman with some modifications 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate, purity of the test substance not mentioned


	Remark
	:
	In addition to Ethylhexyl methacrylate different Methacrylates with linear side chains from C1 to C18 were tested. The authors conclude that the study shows an increase in the sensitizing potential with increasing alkyl side chain length from C1 to C12.

	Result
	:
	Minimum induction concentration (MIC)
Sensitization rate (SR):
Induction (M)       Challenge (M)       SR (%)    MIC (M)
---------------------------------------------------------   Ethylhexyl methacrylate
    0.1                0.1              40        0.1
    0.01               0.1               0        0.1
---------------------------------------------------------

	Test condition
	:
	GPMT was performed in accordance with the original procedure of Magnusson & Kligman with some modifications.
Number of animal: 10 / 5 per dose group
Induction: 0.1 M and 0.01 M intradermal and topical Induction
Challenge: closed patch test method for 24 h
Dermal response was evaluated 48 h after the challenge application

	Test substance
	:
	- Name of test material (as cited in study report): Ethylhexyl methacrylate
- Substance type: organic
- Physical state: clear, colourless liquid
- Analytical purity: as supplied by Tokyo Chemical Industries Ltd. PL: high purity products; value of purity in the test report not mentioned
-  Impurities (identity and concentrations): no data available by the study report
- Stability under test conditions: no data available by the study report
- Storage condition of test material: no data available by the study report

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: Study was conducted in accordance with
recognized scientific standards for analyzing delayed
contact sensitivity. Although no positive control indicated, the authors of this study are referenced experts in the field of contact dermal sensitization and this factor alone does not detract from the scientific reliability of the study.

The following table provides an overview of the results of the study:
                     Induction Challenge
Chemical               Concentration(M)   N    SR(%) MIC(M)
----------------------------------------------------------
methyl methacrylate       1     10-1    14    14.3      1
(C1MA)                   10-1           10     0.0
                         10-2           10     0.0
----------------------------------------------------------
ethyl methacrylate        1      1       5    60.0     10-1
(C2MA)                   10-1            5    20.0
                         10-2            5     0.0
----------------------------------------------------------
butyl methacrylate       10-1   10-1     5    80.0     10-1
(C4MA)                   10-2            5     0.0
----------------------------------------------------------
hexyl methacrylate       10-1   10-1    15    33.3     10-1
(C6MA)                   10-2            9     0.0
                         10-3           15     0.0
----------------------------------------------------------
heptyl methacrylate      10-1   10-1    15    46.7      1
(C7MA)                   10-2            5     0.0
----------------------------------------------------------
octyl methacrylate       10-1     1     20    95.0     10-5
(C8MA)                   10-2            9    60.0
                         10-3            5    60.0
                         10-4            5    80.0
                         10-5           10    20.0
                         10-6            5     0.0
----------------------------------------------------------
nonyl methacrylate        1     10-1     5    40.0      1
(C9MA)                   10-1            5     0.0
----------------------------------------------------------
lauryl methacrylate      10-4    10-1    5   100.0     10-7
(C12MA)                  10-5            5   100.0
                         10-6           10    30.0
                         10-7           10    30.0
                         10-8            5     0.0
----------------------------------------------------------
tridecyl methacrylate    10-3    10-1   10    20.0     10-3
(C13MA)                  10-4            5     0.0
----------------------------------------------------------
hexadecyl methacrylate   10-3    10-1   10    30.0     10-4
(C16MA)                  10-4            5    20.0
                         10-5            5     0.0
----------------------------------------------------------
stearyl methacrylate     10-3    10-1    5    20.0     10-3
(C18MA)                  10-4            5     0.0
----------------------------------------------------------
ethylhexyl methacrylate  10-1    10-1   10    40.0     10-1
(EHMA)                   10-2            5     0.0
----------------------------------------------------------
cyclohexyl methacrylate   1      10-1    5    40.0     10-1
(Cy6MA)                  10-1            5    20.0
                         10-2            5     0.0
SR: Sensitization rate: MIC: Minimum induction concentration.

Point 1 of concern: Inconsistencies
A point of concern are the large, unexplained differences in the 'minimal induction concentration' (MIC) observed between closely related aliphatic esters. Between the structurally closely related C12 and the C13 esters, for example, the study finds a more than 10.000fold difference in MIC, which cannot be explained by the minimal physicochemical differences between the two substances, which differ only by one methylene group. A similar, albeit smaller, 'jump' in alleged potency is documented in the MICs of the shorter chain esters (heptyl/n-octyl/ethyl- hexyl/nonyl).

Point 2 of concern: Absence of findings in humans
Very potent, established sensitisers in humans have sensitisation thresholds in the low to upper ppm range (Kimber et al., Food Chem Toxicol 41 (2003) 1799-1809). Although the MIC for LMA is reported at 10e-7 mol (=0.03 ppm) and skin contact to concentrations which are several orders of magnitude higher is not uncommon, no cases of sensitization in humans have been reported.   

This raises doubts about the relevance of the findings and the differentiation in sensitizing potency reported in this paper. In conclusion, this study is not plausible from an SAR point of view.

	21.07.2008
	(27)

	
	
	

	Type
	:
	Patch-Test

	Species
	:
	human

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	3/4 patients (24-32 years old) with allergic occupational
contact dermatitis caused by exposure to acrylates during
work with dental protheses were patch tested with
2-ethylhexyl methacrylate (1% in petrolatum) and showed no
positive allergic skin reactions.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(28)

	
	
	

	Type
	:
	Patch-Test

	Species
	:
	human

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	7 dental technicians with hand dermatitis probably caused by repairing of dental protheses with self-curing acrylic
plastics were patch tested with 2-ethylhexyl methacrylate
(1% in petrolatum) and showed no positive allergic
reactions.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(14)

	
	
	

	Type
	:
	Patch-Test

	Species
	:
	human

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	5 patients with allergic contact dermatitis to acrylate
compounds used in commercial adhesive tape were patch tested to 2-ethylhexyl methacrylate (5% in olive oil) and did not show positive allergic reactions. The test was intended as a check for cross-sensitisation of subjects sensitised to 2-ethylhexyl acrylate.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(26)


5.4

REPEATED DOSE TOXICITY

	
	
	

	Type
	:
	Sub-chronic

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Crj: CD(SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	Males; for 49 days 


Females; from 14 days before mating to Day 3 of lactation

	Frequency of treatm.
	:
	Once daily

	Post exposure period
	:
	1 day

	Doses
	:
	0(vehicle), 30, 100, 300, 1000 mg/kg/day

	Control group
	:
	yes, concurrent vehicle

	NOAEL
	:
	= 30  IF "30" <> "" "." 
  mg/kg bw

	Method
	:
	OECD combined study TG422 

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate, Source; Mitsubishi Gas Chemical Co. Inc., Lot No. JM60415, Purity; 99.4%, kept cool and dark until use


	Result
	:
	NOAEL: 100 mg/kg for male and 30 mg/kg for female.

1) Effects on males

(1) Clinical signs                                         Neither dead nor moribund animal was observed in any group. 
In the clinical observation, there was no abnormality in any animal in the control group throughout the observation
period. In the groups of 30 mg/kg or higher, salivation was
observed in one to three animals after administration. In
the 1000 mg/kg group, soiled fur was observed in one animal. Salivation was observed within about 30 minutes after administration in all groups, and the duration of salivation showed no change when continued the administration.

(2) Change in body weight
The body weight of animals in the 30, 100 and 300 mg/kg
groups showed almost similar changes to those in the control group, and no significant difference was observed on any determination day. In the 1000 mg/kg group, significantly low body weights were observed from Day 18 to Day 50 of administration compared with the control group.

(3) Food consumption 
Food consumption in the 30 mg /kg group was almost similar
to as that in the control group, and no significant
difference was observed on any determination day. In the
100 mg /kg group, significantly high food consumption was
observed compared with the control group on Day 3 of
administration, but it was not a dose-dependent change. 
Food consumption in the 300 mg /kg group was almost similar
to that in the control group, and no significant difference
was observed on any day of determination. In the 1000 mg/kg
group, significantly low food consumption was observed on
Days 6, 10, 31 and 34 of administration compared with the
control group.

(4) Urinalysis
In the 30, 100 and 300 mg/kg groups, there were no
significant differences in the urine volume and the specific gravity compared with the control group. In the 1000 mg/kg group, significantly high specific gravity was observed compared with the control group.  
For color tone, pH, protein, glucose, ketone body,
bilirubin, occult blood, urobilinogen and sediment, all
treatment groups were almost similar to the control group.

(5) Hematology
In the 30, 100 and 300 mg/kg groups, no significant
differences in any parameter. In the 1000 mg/kg group,
significantly low values of erythrocyte cell count,
hemoglobin, hematocrit and white blood cell count were
observed compared with the control group.  

(6) Blood biochemistry 
In the 30, 100 and 300 mg/kg groups, no significant
difference was observed in any parameter compared with the
control group. In the 1000mg/kg group, significantly high
values of albumin, A/G ratio, urea nitrogen and Cl and
significantly low values of total protein, alpha3-globulin
and beta-globulin were observed compared with the control
group. In the 1000 mg/kg group, additionally, two animals
showed high GOT and GPT. Though group data were not
significantly different from the control group statistically, GOT and GPT mean values were high.

(7) Autopsy
There was no abnormality in the control group and the 30 and 100 mg/kg groups. In the 300 mg /kg group, yellowish white nodules were observed in the tail of the right epididymis in one animal. In the 1000 mg/kg group, atrophied right testis and atrophy in right epididymis were observed in one animal. However, these changes were observed in few animals and judged to be incidental.

(8) Organ weight 
In the 30 and 100 mg/kg groups, there were no significant
differences in any of the absolute and relative organ
weights compared with the control group. In the 300 and
1000 mg/kg groups, a significantly high absolute kidney
weight and significantly high values of relative weights of
the pituitary gland, liver and kidneys were observed
compared with the control group. Additionally, in the 1000
mg/kg group, a significant high relative brain weight was
observed compared with the control group, but since such a
tendency was not observed in the absolute weight, it was
judged as the finding unattributable to administration.

-----------------------------------------------------------
Dose level (mg/kg/day); EHMA: male
      0         30        100          300         1000
Body weight (males) (g)
500.2±32.6  484.1±16.4  502.8±34.1  494.0±33.0 447.8±19.4**
Brain (males), Relative weight (g %)
0.423±0.034 0.424±0.019 0.417±0.031 0.430±0.026 0.459±0.021**
Pituitary (males), relative weight (g %)
3.03±0.41   3.32±0.35   3.20±0.35   3.52±0.39*  3.54±0.49*
Liver (males), Relative weight (g %)
2.54±0.142 2.56±0.211 2.65±0.165 2.757±0.181* 3.103±0.209**
Kidney (males), Absolute weight (g)
2.931±0.201 3.010±0.298 3.161±0.277 3.443±0.209** 3.379±0.358**
Kidney (males), Relative weight (g %)
0.587±0.051 0.622±0.059 0.629±0.040 0.698±0.045**
0.754±0.070**

Each value shows Mean ± S.D.
Significantly different from control (*: p < 0.05; **: p <
0.01)
-----------------------------------------------------------

(9) Histopathology 
Focal necrosis of the liver was observed in two animals in
the 1000 mg/kg group, but the severity was very mild. 
Decreased extramedullary hematopoiesis in the spleen was
observed in three animals in the 1000 mg/kg group, but the
severity was mild. The decreased extramedullary
hematopoiesis in the spleen in the 1000 mg/kg group was
significantly different from that in the control group. 
Hyaline degeneration of the proximal tubule of the kidney,
hemiatrophy of the seminiferous tubule of the testis,
unilateral spermatic granuloma of the epididymis, decreased
sperms and intraluminal cell debris were observed. Since
they were the changes sometimes observed in the control
group and observed in one animals, they were judged as
incidental changes.

There were no abnormalities in the heart, lungs, trachea,
pancreas, stomach, duodenum, jejunum, ileum, cecum, colon,
rectum, thymus, lymph nodes (mandibular and mesenteric),
adrenal glands, urinary bladder, prostate gland, seminal
vesicles, pituitary gland, thyroid gland, parathyroid gland, brain (cerebrum, cerebellum, medulla oblongata), spinal cord, sciatic nerve and bone marrow (sternal and femoral) in the control group and the 1000 mg/kg group.

-----------------------------------------------------------
Dose level (mg/kg/day), EHMA(male)
            0         30        100         300       1000
Spleen: Decrease, extramedullary hematopoiesis 
N A (T)  12 0(12)   12 0(12)  12 0(12)    12 0(12)  9 3(12)
±,+,2+,3+  0,0,0,0  0,0,0,0   0,0,0,0     0,0,0,0  0,3,0,0*

±: slight; +: mild; 2+: moderate; 3+: marked
N: No abnormality detected
A: Abnormality detected
( ): No. of males detected
Significantly different from control (*: p < 0.05)
-----------------------------------------------------------

2) Effects on females

(1) Clinical signs
Neither dead nor moribund animal was observed in the control group and the 30, 100 and 300 mg/kg group.
In the 1000 mg/kg group, one animal died on Day 15 of
administration. In the dead animal, salivation and abnormal
gait were observed from Days 2 and 8 of administration to
the day before death, respectively.  
In clinical observation in the surviving animals, there was
no abnormality in any animal in the control group throughout the observation period. In the groups of 30 mg/kg or higher, salivation was observed after administration. In the 1000 mg/kg group, soiled fur was observed in one animal.

(2) Change in body weight
The body weight of animals in the 30, 100 and 300 mg/kg
groups showed almost similar changes to those in the control group before mating, and no significant difference was observed on any day of determination. In the 1000 mg/kg
group, significantly low body weights were observed from Day 4 to Day 15 of administration compared with the control
group. In the dead animal in the 1000 mg/kg group,
decreased body weight was observed before death.  
During the gestation period, the body weights in the 30, 100 and 300 mg/kg groups showed almost similar changes to the control group, and no significant difference was observed on any determination day. In the 1000 mg/kg group,
significantly low body weights were observed on Days 14 and
21 of gestation compared with the control group.  
During the lactation period, the body weights in the 30, 100 and 300 mg/kg groups showed almost similar changes to the control group, and no significant difference was observed on any day of determination. In the 1000 mg/kg group, significantly low body weight was observed on Days 0 and 4 of lactation compared with the control group.

(3) Food consumption 
Food consumption in the 30, 100 and 300 mg/kg groups showed
almost the same changes as that in the control group before
mating, and no significant difference was observed on any
determination day. In the 1000 mg/kg group, significantly
low food consumption was observed compared with the control
group on Days 3 and 6 of administration. In the dead
animals in the 1000 mg/kg group, a marked decrease in food
consumption was observed before death.
During the gestation period, food consumption in each group
showed almost the same change as that in the control group,
and no significant difference was observed on any day of
determination.
During the lactation period, food consumption in the 30, 100 and 300 mg/kg groups showed no significant difference
compared with the control group. In the 1000 mg/kg group,
no significant difference was observed compared with the
control group, but food consumption tended to be low on Day
4 of lactation.

(4) Autopsy
In the necropsy of surviving animals, there was no
abnormality in the control group and the 30, 100 and 300
mg/kg groups. In the 1000 mg/kg group, an atrophied thymus
was observed in one animal.
In the necropsy of dead animals in the 1000 mg/kg group,
atrophy in thymus and hypertrophy of bilateral adrenal
glands were observed.

(5) Organ weight 
In the 30 mg/kg group, there were no significant differences in any of the absolute and relative organ weights compared with the control group. In the 100 mg/kg group, there was a significantly high relative kidney weight compared with the control group. In the 300 mg/kg group, there was a significantly high relative kidney weight compared with the control group. In addition, significantly low absolute and relative liver weights were observed in the 300 mg/kg group compared with that in the control group. They were, however, not the dose-dependent changes and judged not attributable to administration. In the 1000 mg/kg group, there were a significantly high absolute kidney weight and significantly high relative weights of thyroid gland, liver and kidney compared with the control group. In addition, significantly low absolute weights of pituitary gland and heart and a significantly high relative brain weight were observed in the 1000 mg/kg group compared with the control group. However, since these changes showed no certain tendency in both absolute and relative weights, they were judged not to be attributable to administration.

-----------------------------------------------------------
Dose level (mg/kg/day); EHMA: female
      0         30        100          300         1000
Body weight (females) (g)
310.8±15.7 307.5±12.0  303.5±13.9  298.8±18.1  277.9±14.2**
Brain (females), Relative weight (g %)
0.604±0.025 0.617±0.034 0.609±0.036 0.624±0.038 0.653±0.034**
Pituitary (females), Absolute weight (g)
20.52±2.32  22.39±3.04  20.75±2.74  18.39±1.89  17.31±3.45*
Thyroids (females), Relative weight (g)
5.33±0.92   5.69±0.83   5.94±0.99   5.69±0.60   7.18±1.65**
Heart (females), Absolute weight (g)
0.959±0.080 0.959±0.088 0.945±0.074 0.926±0.110  0.838±0.101*
Liver (females), Absolute weight (g)
13.35±1.284 12.45±0.943 12.50±1.407 11.69±1.241* 14.28±1.630
Liver (females), Relative weight (g %)
4.29±0.354 4.05±0.271 4.11±0.379  3.91±0.264*  5.13±0.472**
Kidney (females), Absolute weight (g)
1.757±0.111 1.778±0.098 1.845±0.086 1.869±0.168 1.956±0.155**
Kidney (females), Relative weight (g %) 
0.566±0.033 0.578±0.031 0.608±0.032* 0.626±0.043** 0.706±0.057**

Each value shows Mean ± S.D.
Significantly different from control (*: p < 0.05; **: p <
0.01)
-----------------------------------------------------------

(6) Histopathology 
In surviving animals, atrophy in cortex of the thymus was
observed in 2 animals in the control group and 3 animals in
the 1000 mg/kg group. Its severity was very mild to mild in
the control group and very mild in the 1000 mg/kg group. In
addition, atrophy in medulla of the thymus was observed in
one animal in the 1000 mg/kg group, but the severity was
mild. The number of animals showing atrophied cortex or
medulla was slightly larger in the 1000 mg/kg group compared with the control group. In the spleen, decreased
extramedullary hematopoiesis was observed in 4 animals in
the 1000 mg/kg group, but the severity was mild. In brain,
softened lesion of the medulla oblongata was observed in 2
animals in the 1000 mg/kg group, but the severity was very
mild to mild. The decreased extramedullary hematopoiesis in
the spleen and softened lesion of the medulla oblongata in
the brain showed significant differences in the 1000 mg/kg
group compared with the control group. Further, moderate
unilateral extensive inflammation of the lung was observed
in one animal in the 1000 mg/kg group, but it was judged as
an accidental change. There were no abnormalities in the
heart, trachea, liver, pancreas, stomach, duodenum, jejunum, ileum, cecum, colon, rectum, lymph nodes (mandibular and mesenteric), kidneys, adrenal glands, urinary bladder, ovaries, uterus, vagina, pituitary gland, thyroid gland, parathyroid gland, spinal cord, sciatic nerve, bone marrow (sternal and femoral) and mammary gland in the control group and the 1000 mg/kg group.
In one dead animal in the 1000 mg/kg group, a mild decrease
in zymogen granules in the acinar cells of the pancreas,
moderate atrophy of the cortex and medulla of the thymus, a
moderate decrease in extramedullary hematopoiesis and
moderate atrophy of the white pulp of the spleen, moderately softened lesion of the medulla oblongata of the brain and a moderate decrease in hematopoiesis in the bone marrow were observed. There was no change suggesting hypertrophy of the bilateral adrenal glands observed at autopsy.

-----------------------------------------------------------
Dose level (mg/kg/day), EHMA (female)
           0         30        100         300       1000
Spleen: Decrease, extramedullary hematopoiesis 
N A (T)   12 0(12)  12 0(12)  12 0(12)   12 0(12)  7 4(11)
±,+,2+,3+  0,0,0,0  0,0,0,0    0,0,0,0   0,0,0,0  0,4,0,0**

Brain: Malacia, focal, medulla oblongata 
N A (T)    12 0(12)  12 0(12)  12 0(12)  12 0(12)  9 2(11)
±,+,2+,3+  0,0,0,0   0,0,0,0   0,0,0,0   0,0,0,0  1,1,0,0**

±: slight; +: mild; 2+: moderate; 3+: marked
N: No abnormality detected
A: Abnormality detected
( ): No. of females detected
Significantly different from control (*: p < 0.05, **: p <
0.01)
-----------------------------------------------------------

	Test condition
	:
	1) Test Subjects: Age at study initiation: 8 weeks old for
males and females
2) Weight at study initiation: 500.2 ±32.6 g for males, 310.8
±15.7 g for females 

3) No. of animals per sex per dose: 124) Haematological and
blood chemical examination was conducted only for males.

	Conclusion
	:
	NOAEL of this chemical is considered as 100 mg/kg/day for
males since high absolute and relative kidney weights were
observed after administration at a dose of 300 mg/kg, and 30 mg/kg/day for females since a high relative kidney weight was observed after administration at a dose of 100 mg/kg.

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline study, GLP, carried out by Nihon Bioresearch Inc. Hashima Laboratory.

	Flag
	:
	Critical study for SIDS endpoint

	
	(20) (39)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	other: Alderly Park

	Route of admin.
	:
	inhalation

	Exposure period
	:
	6 hours/day

	Frequency of treatm.
	:
	5 days/week, 3 weeks

	Post exposure period
	:
	24 hours

	Doses
	:
	25, 60 ppm (= 203 and 486 mg/m³), 4 male and 4 female rats/dose

	Control group
	:
	no data specified

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Result
	:
	25 ppm: no signs of toxicity; no findings at autopsy
60 ppm/saturated: no signs of toxicity; blood and urine tests normal; autopsy and histology:increased cellularity in lungs.

	Reliability
	:
	(4) not assignable

	
	
	Limited details; No information about controls and sex of the used animals.

	Flag
	:
	Critical study for SIDS endpoint

	27.06.2008
	(22)

	
	
	

	Type
	:
	Sub-acute

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	gavage

	Exposure period
	:
	11 d

	Frequency of treatm.
	:
	9 applications

	Post exposure period
	:
	

	Doses
	:
	100, 330, 1,000, or 1,500 mg/kg/d

	Control group
	:
	yes

	Method
	:
	

	Year
	:
	1992

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-Ethylhexanol


	Result
	:
	Clear toxic effects occurred in the male and female rats receiving 330, 1,000, or 1,500 mg/kg bw/day. 

         Female rats receiving 330 mg/kg bw/day for 11 days had increased kidney-to-bw ratios, but not increased absolute kidney weights or kidney-to-brain weight ratios.  Microscopic findings included inflammatory oedema in the forestomach of one female rat and decreased thymus size (microscopic examination) in 1 female and 2 male rats. 

      Male and female rats receiving 1,000 mg 2-ethyl-1-hexanol/kg bw/day had reduced feed consumption, body weight, and body weight gain compared to control rats.  Some rats in this dose group showed ataxia and apathy; a single rat showed piloerection and the genital region of one rat was smeared with urine.  The following statistically significant effects were also reported to be associated with administration of 1,000 mg/kg bw/day for 11 days: a) serum cholesterol and reticulocytes in rats of both sexes were reduced; b) absolute spleen weights of rats of both sexes were reduced; c) absolute liver weights of male and female rats were increased; d) organ-to-bw ratios for stomach, liver and kidneys were increased for male and female rats; e) brain-to-bw ratio was increased in female rats; f) spleen-to-bw ratios were reduced in male and female rats; g) liver-to-brain weight ratios were increased in male and female rats; h) spleen-    to-brain weight ratios were decreased in male and female rats; i) foci were reported in the forestomachs of 2 males; j) hyperkeratosis and focal or multifocal acanthosis in the mucous membrane of the forestomach of most male and female rats, as well as epithelial degeneration, ulceration and subcutaneous inflammatory oedema; k) parenchymal involution of lymphoreticular tissue in the spleens of 5 female rats; l) decreased thymus size in 2 males and 5 females (microscopic evaluation); l) lymphocyte depletion in the thymus of 5 females and lymphocyte necrosis in the thymus of 4 females. 

         Male and female rats receiving 1,500 mg 2-ethyl-1-hexanol/kg bw/day showed reduced feed consumption, body weight, and body weight gain compared to control rats.  All animals in the dose group demonstrated ataxia and lethargy, some animals showed abdominal or lateral position and appeared to be unconscious, almost all animals had piloerection, and a few rats had genital regions smeared with urine.  The following statistically significant effects were also reported to be associated with administration of 1,500 mg 2-ethyl-1-hexanol/kg bw/day: a) reduced serum cholesterol, glucose, and reticulocytes in male and female rats; b) increased serum alanine     aminotransferase in male rats; c) decreased absolute spleen, brain, and adrenal weights and increased absolute liver and stomach weights in male and female rats; d) increased organ-to-body weight ratios for stomach, liver, kidney, and brain in male and female rats, decreased spleen-to-bw ratios for male and female rats, increased adrenal-to-bw ratio for male rats, and increased lung-to-bw ratio for female rats; e) increased organ-to-brain weight ratios for liver and stomach in rats of both sexes, decreased spleen-to-brain weight ratio for male and female rats, and decreased adrenal-to-brain weight ratio in female rats. 

         Foci were reported in the forestomach of 4 male and 7 female rats dosed with 1,500 mg 2-ethyl-1-hexanol/kg bw/day.  Microscopic findings at this dose level were reported to include: a) hyperkeratosis and focal or multifocal acanthosis in the mucous membrane of the forestomach of all male and female rats, as well as epithelial degeneration, ulceration, and subcutaneous inflammatory oedema in some animals; b) slight hypertrophy of hepatocytes in the liver of 8 males and 8 females; c) focal hepatocellular necrosis in 1 female and 2 male rats; d) parenchymal involution of lymphoreticular tissue in the spleen of 9 male and 9 female rats; e) decreased thymus size in 10 male and 9 female rats; and f) lymphocyte depletion in the thymus of 9 male and 8 female rats and lymphocyte necrosis in the thymus of 1 male and 6 female rats. 

	Test condition
	:
	Doses of 0, 100, 330, 1,000, or 1,500 mg 2-ethyl-1-hexanol/kg bw/day were administered by gavage for 11 days (9 applications) to groups of 10 male and 10 female Fischer 344 rats.

	Reliability
	:
	(2) valid with restrictions

	
	(4)

	
	
	

	Type
	:
	Sub-acute

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	other: gavage, drinking water and percutaneous

	Exposure period
	:
	11 d (drinking water: 9 d)

	Frequency of treatm.
	:
	9 applications

	Post exposure period
	:
	

	Doses
	:
	oral/gavage: 0.1, 0.3, 1.0, and 1.5 ml/kg 
          (=  83, 249, 830, and 1245 mg/kg)
oral/drinking water: 308, and 636 ppm
percutaneous: 0.5, and 1.0 ml/kg
           (= 415, and 830 mg/kg)

	Control group
	:
	yes

	Method
	:
	

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS: 2-Ethylhexanol


	Result
	:
	The potential for toxicity from 2-Ethylhexanol (2EH) following percutaneous and oral (gavage and drinking water) administration was determined in Fischer 344 rats.  Rats received 9 daily doses of undiluted 2EH at 0, 0.5, and 1.0 ml/kg percutaneously or undiluted 2EH at 0, 0.1, 0.3, 1.0, and 1.5 ml/kg by gavage over an 11 day period or 2EH in drinking water at 0, 308, and 636 ppm for 9 days.  Treatment-related effects of percutaneous exposure included lymphopenia and decreased spleen weight at the high dose, and minor local skin irritation at both doses.  Dose-dependent effects of treatment with undiluted 2EH by gavage included decreased food consumption and body weights (0.3 ml/kg/day and above), decreased leukocytes, lymphocytes, and spleen weights (1.0 ml and 1.5 ml/kg/day), and increased liver and stomach weights (1.0 and 1.5 ml/kg/day).  Histologic findings included decreased extramedullary hematopoiesis, thymic atrophy, and evidence of local forestomach irritation at doses of 0.3 ml/kg/day and above.  There were no treatment-related effects from 2EH when administered in the drinking water.  Under the conditions of this study, 2EH was more toxic following gavage administration than percutaneous application and not toxic when administered via drinking water.  Sponsored by the Chemical Manufacturers Association.

	Reliability
	:
	(4) not assignable

	
	
	Abstract only available.

	27.06.2008
	(73)


5.5

GENETIC TOXICITY ‘IN VITRO‘

	
	
	

	Type
	:
	Bacterial reverse mutation assay

	System of testing
	:
	Salmonella typhimurium TA100, TA1535, TA98, TA1537, Escherichia coli WP2 uvrA

	Test concentration
	:
	-S9 mix; 39.1, 19.5, 9.77, 4.88, 2.44, 1.22, 0.610 µg/plate(TA100, TA1535, TA1537); 313, 625, 1250, 2500, 5000 ug/plate(WP2 uvrA,TA98)
+S9 mix; 625, 313, 156, 78.1, 39.1, 19.5, 9.77 ug/plate (TA100, TA1535, TA1537); 39.1, 78.1, 156, 313, 62

	Cycotoxic concentr.
	:
	See result.

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD Guidelines No. 471 and 472

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate, Source; Mitsubishi Gas Chemical Co. Inc.,  Purity; 99.4%


	Result
	:
	This chemical did not induce gene mutations in the S.
typhimurium and E. coli strains. 
Toxicity was observed at concentrations of 9.77
µg/plate (TA100, TA1535 and TA1537) without metabolic
activation, and 156 µg/plate (TA100 and TA1535) and 625
µg/plate (WP2 uvrA, TA98) and 313 µg/plate (TA1537) with
metabolic activation.

	Test condition
	:
	1) Procedures : Pre-incubation method 
2) Solvent : DMSO 
3) Positive controls : -S9 mix; AF-2 (TA100, TA98), Sodium
azide (TA1535), ENNG (WP2 uvrA) and 9-Aminoacridine (TA1537)
+S9 mix; 2-Aminoanthracene (all strains) 
4) S9 : Rat liver, induced with phenobarbital and
5,6-benzoflavone 
5) Plates/test : 3 
6) Number of replicates : 2

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline study, GLP, carried out by Nihon Bioresearch Inc. Hashima Laboratory.

	Flag
	:
	Critical study for SIDS endpoint

	
	(37) (39)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	Type of cell used : Chinese hamster lung(CHL/IU)cells

	Test concentration
	:
	-S9 mix(24 hr continuous treatment): 0, 10, 20, 40, 80 µg/mL
-S9 mix(48 hr continuous treatment): 0, 10, 20, 40, 80 ug/mL
-S9 (6 hr short-term treatment): 0, 10, 20, 40, 80 ug/mL
+S9(6 hr short-term treatment): 0, 625, 1250, 2500, 5000ug/mL

	Cycotoxic concentr.
	:
	The concentration of 50% cell growth inhibition are as follows.
Continuous exposure; 57 ug/ml(24h), 71 ug/ml(48h)
Short-term exposure; 3624 ug/ml(+S9), 66 ug/ml(-S9)

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD Guideline No. 473

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate, Source; Mitsubishi Gas Chemical Co. Inc., Lot No. JM60415, Purity; 99.4%


	Result
	:
	This chemical did not induce structural chromosomal
aberrations or polyploidy under the conditions of this
experiment.

	Test condition
	:
	1) Solvent : Acetone 
2) Positive controls : 
  -S9 mix, Mitomycin C
  +S9 mix, Benzo[a]pyrene 
3) S9 : Rat liver, induced with phenobarbital and
5,6-benzoflavone 
4) Plates/test : 2

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline study, GLP, carried out by Nihon Bioresearch Inc. Hashima Laboratory.

	Flag
	:
	Critical study for SIDS endpoint

	
	(39) (44)


5.6

GENETIC TOXICITY ‘IN VIVO‘

5.7

CARCINOGENICITY

	
	
	

	Species
	:
	

	Sex
	:
	

	Strain
	:
	

	Route of admin.
	:
	

	Exposure period
	:
	

	Frequency of treatm.
	:
	

	Post exposure period
	:
	

	Doses
	:
	

	Result
	:
	

	Control group
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS


	Remark
	:
	We refer to Ethyl methacrylat (CAS: 97-63-2) IUCLID dataset.


5.8.1
TOXICITY TO FERTILITY

	
	
	

	Type
	:
	One generation study

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Crj: CD(SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	Males; for 49 days 


Females; from 14 days before mating to Day 3 of lactation

	Frequency of treatm.
	:
	1 day

	Premating exposure period
	 

	                          Male
	:
	14 days

	                          Female
	:
	14 days

	Duration of test
	:
	

	No. of generation studies
	:
	

	Doses
	:
	0(vehicle), 30, 100, 300, 1000 mg/kg/day

	Control group
	:
	yes, concurrent vehicle

	NOAEL parental
	:
	= 300  IF "300" <> "" "." 
  mg/kg bw

	NOAEL F1 offspring
	:
	= 100  IF "100" <> "" "." 
  mg/kg bw

	Method
	:
	OECD combined repeated dose and reproductive/developmental toxicity screening test 

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate,  Source; Mitsubishi Gas Chemical Co. Inc., Lot No. JM60415, Purity; 99.4%, kept cool and dark until use


	Result
	:
	NOAEL  Parental; 1000 mg/kg for male, 300 mg/kg for female
       Offspring; 100 mg/kg

1) Effects on reproduction and development in maternal
animals
(1) Number of estruses, copulation index and fertility index

The number of estruses during the administration period (14
days) before mating showed no significant difference between
the 30, 100 and 300 mg/kg groups and the control group. In
the 1000 mg/kg group, a significantly low number of estruses
was observed compared with the control group.
The copulation index was 100 % in all groups. The number of
days required for copulation showed no significant
difference between each administration group and the control
group. The fertility index showed no significant difference
between each administration group and the control group. 
Two impregnated females in the 1000 mg/kg group could not
have any neonates.

------------------------------------------------------------
Dose level (mg/kg/day)
      0         30        100         300         1000
No. of females
     12         12         12          12           12
 No. of estrous cases before mating (Mean± SD)
   3.3±0.5    3.3±0.9     3.6±0.5     3.4±0.5      2.4±0.8*
Significantly different from control (*: p < 0.05)
------------------------------------------------------------

(2) Gestation period, condition of delivery, number of
corpora lutea, implantation index and delivery index 
The gestation period showed no significant difference
between the 30, 100 and 300 mg/kg groups and the control
group. In the 1000 mg/kg group, significant prolongation of
the gestation period was observed compared with the control
group. In the control group and the 30, 100, 300 and 1000
mg/kg groups, there was no abnormality in the condition of
delivery in dams. In the 30, 100 and 300 mg/kg groups,
there were no significant differences in the number of
corpora lutea, the number of implantation sites and the
implantation index compared with the control group. In the
1000 mg/kg group, significantly low values of the number of
corpora lutea and the number of implantation sites were
observed compared with the control group.
In the control group and the 30, 100 and 300 mg/kg groups,
the delivery index was 100 %. In the 1000 mg/kg group, since
two dams could not obtain neonates, the parturition index
was 77.8 %. In the control group and the 30, 100 and 300
mg/kg groups, there was no abnormality in the lactating
condition. In the 1000 mg/kg group, maldevelopment of the
mammary gland was observed in one animal, and there were
three dams whose all neonates died during the lactation
period.

2) Effects on neonates
(1) Parturition index, live birth index and viability index 
In the 30, 100 and 300 mg/kg groups, there were no
significant differences in the total number of offspring and
the parturition index compared with the control group. In
the 1000 mg/kg group, there was a significantly low value of
the total number of offspring compared with the control
group. In the 30 and 100 mg/kg groups, the parturition
index of offspring, the number of neonates on Day 0 of
lactation, the live birth index and the sex ratio showed no
significant differences compared with the control group. In
the 300 mg/kg group, there was a significantly low value of
the number of neonates on Day 0 of lactation compared with
the control group. In the 1000 mg/kg group, the parturition
index of offspring, the number of neonates on Day 0 of
lactation and the live birth index showed significantly low
values compared with the control group.
In the external observation of neonates, no abnormality was
observed in live offspring in all groups. In stillborn
offspring, a short tail was observed in one animal in the 30
mg/kg group, and defect of the tail was observed in one
animal in the 1000 mg/kg group, but they were judged as
accidental cases.

For clinical signs of neonates, a trauma of the tail was
observed in one animal in the 30 mg/kg group, but it was
judged as an accidental case.

(2) Body weight of neonates 
In the 30, 100 and 300 mg/kg groups, there was no
significant difference in body weight in male and female
neonates on Days 0 and 4 of lactation compared with the
control group. In the 1000 mg/kg group, there were
significantly low body weights of male and female neonates
on Day 0 of lactation compared with the control group.

------------------------------------------------------------
Dose level (mg/kg/day)
    0         30        100         300         1000
 Body weight of pups (g) (Mean± SD)
  Male  Day 0
 6.59±0.59  6.80±0.66  6.37±0.47  6.70±0.34   5.62±0.60** (6)
  Male  Day 4
 9.94±1.11 10.73±1.26 10.247±1.01  10.34±0.70   8.83±0.91 (4)
  Female  Day 0
 6.18±0.52  6.43±0.65  6.14±0.42   6.25±0.29   5.37±0.56**(7)
  Female  Day 4
 9.43±1.17 10.15±1.01  9.857±0.99   9.83±0.80   8.40±1.31 (4)
Significantly different from control (**: p < 0.01)
------------------------------------------------------------


(3) Necropsy of neonates
In the 30 mg/kg group, a bilateral pelvic dilatation and a
trauma of the tail were observed in one animal each, both of
which were judged as accidental cases. Other than these, no
abnormality was observed in any group.

	Test condition
	:
	1) Test Subjects: Age at study initiation: 8 weeks old for
males and females
2) Weight at study initiation: 500.2±32.6 g for males, 310.8
±15.7 g for females 

3) No. of animals per sex per dose: 12

	Conclusion
	:
	The reproductive and developmental toxicological NOAEL is
considered as 1000 mg/kg/day for males since there was no
effect on copulation and fertility; 300 mg/kg/day for
females since low values of the number of corpora lutea and
the number of implantation sites were observed after
administration at a dose of 1000 mg/kg; and 100 mg/kg/day
for development of offspring since a low value of the number
of neonates on Day 0 of lactation was observed after
administration at a dose of 300 mg/kg.

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline study, GLP, carried out by Nihon Bioresearch Inc. Hashima Laboratory.

	Flag
	:
	Critical study for SIDS endpoint

	
	(33) (39)


5.8.2
DEVELOPMENTAL TOXICITY/TERATOGENICITY

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Crj: CD(SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	49 days

	Frequency of treatm.
	:
	daily

	Duration of test
	:
	

	Doses
	:
	0 (vehicle), 30, 100, 300, 1000 mg/kg/day

	Control group
	:
	yes

	NOAEL teratogen.
	:
	= 100  IF "100" <> "" "." 
  mg/kg bw

	Method
	:
	other: OECD Combined Repeated Dose and Reproductive/Developmental Toxicity Screening Test 

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	Detailed description of the study (results etc.) see IUCLID-Chapter 5.4 and IUCLID-Chapter 5.8.1.

	Result
	:
	Decreased birth, live birth and viability indices, and decreased body  weights of both sexes on day 0 and day 4 after birth were seen in the 1000 mg/kg group.

	Test condition
	:
	Number of animals/group: 12 (males) and 12 (females)/group
Vehicle: Corn oil
Administration period: Males, 49 days
                       Female, from 14 days before mating to                        day 3 of lactation
Terminal kill: 50 days
               Females, day 4 of lactation

	Test substance
	:
	Purity: 99.4 %

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline study, GLP, carried out by Nihon Bioresearch Inc. Hashima Laboratory.

	Flag
	:
	Critical study for SIDS endpoint

	
	(20) (33) (39)


5.8.3
TOXICITY TO REPRODUCTION, OTHER STUDIES

	
	
	

	Type
	:
	other: OECD Combined Repeated Dose and Reproductive/Developmental Toxicity Screening Test

	In vitro/in vivo
	:
	In vivo

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Crj: CD(SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	49 days

	Frequency of treatm.
	:
	daily

	Duration of test
	:
	

	Doses
	:
	0 (vehicle), 30, 100, 300, 1000 mg/kg/day

	Control group
	:
	yes

	Method
	:
	other: OECD 422 Combined Repeated Dose and Reproductive/Developmental Toxicity Screening Test

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: 2-ethylhexyl methacrylate


	Remark
	:
	Detailed description of the study (results etc.) see IUCLID-Chapter 5.4 and IUCLID-Chapter 5.8.1.

	Result
	:
	Three of the seven females lost their pups in the 1000 mg/kg group. Numbers of corpora lutea and implantation scars were decreased in the 1000 mg/kg group. Decreased numbers of live pups born were seen in the 300 and 1000 mg/kg groups. The NOEL's for reproductive performance are considered to be 1000 mg/kg for males, and 300 mg/kg for females.

	Test condition
	:
	Number of animals/group: 12 (males) and 12 (females)/group
Vehicle: Corn oil
Administration period: Males, 49 days
                       Female, from 14 days before mating to                        day 3 of lactation
Terminal kill: 50 days
               Females, day 4 of lactation

	Test substance
	:
	Purity: 99.4 %

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline study, GLP, carried out by Nihon Bioresearch Inc. Hashima Laboratory.

	Flag
	:
	Critical study for SIDS endpoint

	
	(20) (33) (39)


5.9

SPECIFIC INVESTIGATIONS

5.10
EXPOSURE EXPERIENCE

	
	
	

	Type of experience
	:
	other: human - skin sensitization, case report


	Remark
	:
	A man with hand dermatitis had a business in replacement windows, including fixing decorative pieces of glass to a glass sheet using a two-stage UV-cured glue.  The material safety data sheet indicated that the glue contained 2-Hydroxyethyl methacrylate (< 50 %) and Ethylhexyl methacrylate (< 37 %), respectively. Patch testing showed positive reactions to the adhesive and several acrylates and methacrylates including 2-Hydroxyethyl methacrylate. A patch test with Ethylhexyl methacrylate was not performed separately. The latex gloves worn by the subject had a low resistance to penetration by (meth)acrylates.

	Reliability
	:
	(4) not assignable

	27.06.2008
	(7)


5.11
ADDITIONAL REMARKS

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	Phospholipid liposomes are often employed as a model system
in order to study the interaction of drugs with biological
membranes; the molecular mechanism of the interaction of
various acrylates and methacrylates with liposomes was
investigated by the application of differential scanning
calorimetry, and the transition properties induced by
monomers in biological systems were monitored; ethylhexyl
methacrylate belonged to the group of compounds exhibiting
the smallest changes; the observed changes in transition
properties seemed to be related to biological activities.

	Conclusion
	:
	Methacrylate esters are readily absorbed by all routes and rapidly hydrolyzed by carboxylesterases to methacrylic acid (MAA) and the respective alcohol. Clearance of the parent ester from the body is in the order of minutes.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(17)

	
	
	

	Type
	:
	other: Structure-Activity


	Remark
	:
	This manuscript from 1975 describes structure activity relationships within series of acrylate and methacrylate esters. Although some of the data reported in this review have been superseded by more modern data, the general trends identified are still applicable.

Acute oral and dermal toxicity of the (meth)acrylate monomers follow a clear structure-activity relationship based on molecular weight (MW) with lower MW monomers having greater toxicity than higher MW monomers. All monomers are skin and eye irritants. However, methacrylates are less toxic and less irritating than the corresponding acrylate monomer (e.g. methyl acrylate oral and dermal LD50s are 0.2 mg/kg and 1.3 ml/kg, respectively while the corresponding values for methyl methacrylate (MMA) and iso-Butyl methacrylate (i-BMA) are more than 10-fold higher). Inhalation toxicity is less structurally predictable, presumably due to the, lack of consistent protocols for evaluation.  

In vitro studies with methacrylates ranging from MMA to Lauryl methacrylate were conducted on the effect on rate, contraction, and blood flow in the isolated rabbit heart.  While there was a trend for the 12 methacrylate esters tested to show toxicity to the isolated heart in a similar pattern to the acute LD50s, there were exceptions throughout the group of monomers. The authors did not offer a reason for this lack of consistency, but it is likely that except for the extremes (e.g. methyl methacrylate and lauryl methacrylate) the differences in both LD50 and heart toxicity are minimal and not biologically significant. The most toxic ester to the isolated heart was Dimethylaminoethyl methacrylate which also has a low LD50 compared to many methacrylate esters (The LD50 for this ester is 0.104 ml/kg ip. compared, for example, to 1.2 ml/kg for MMA).  

A series of embryo-fetal and teratogenic evaluations were reviewed in this manuscript. These studies used intraperitoneal injection of 5 methacrylates as well as a number of vehicle controls and acetic acid. The dose route, lack of definitive protocol, and effects in vehicle controls precludes definitive conclusions from these studies (see also review of the original publication of Singh et al., 1972).

Two mathematical models were used to evaluate the acute toxicity data on for the (meth)acrylate esters. For the Free-Wilson model, contribution of various segments of the molecule are determined. The results of such an analysis for the (meth)acrylates confirmed that the acrylates are more toxic than the corresponding methacrylates and that substitution of a functional group (amine, hydroxyl) on the ester tends to contribute significantly to toxicity and the mechanism of toxicity may be different. The authors concluded that the Free-Wilson model adequately described the contribution of the molecular segments but was not a good predictor of acute toxicity per se (i.e. was not able to predict the LD50). The Hansch model, which uses hydrophobicity as a key determinate of toxicity, was also used to evaluate the structure-activity of the (meth)acrylates. This model provided "reasonable predictions" of the acute toxicity (LD50).

	Reliability
	:
	(2) valid with restrictions

	
	
	Review document.

	
	(3)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Result
	:
	The dose response relationship for peroxisome proliferation
due to 2-ethylhexanol was investigated in male and female
Alderley Park rats (Wistar-derived and Fischer 344) and mice (Swiss and B6C3F1). The animals were administered
2-ethylhexanol for 14 consecutive days at doses from 0 to
1.05 g/kg/day for rats and 0 to 1.75 g/kg/day for mice. At
doses above 1.05 g/kg/day, 2-ethylhexanol was toxic to male
and female rats, leading to death of the animals. Relative
liver weights were increased in a dose-related manner in
both species and sexes examined. Essentially linear
dose-response relationships were observed for the induction
of peroxisomal beta-oxidation (measured as palmitoyl CoA
oxidation activities) in rats and mice.

	Test substance
	:
	Other TS: 2-Ethylhexanol

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(30)

	
	
	

	Type
	:
	other: Effects on isolated ileum


	Remark
	:
	2-Ethylhexyl methacrylate was tested for its effects upon
contraction of the isolated guinea pig ileum; the compound 
was rather insoluble in Tyrode's solution and therefore it
was not possible to obtain solutions sufficiently
concentrated to produce an observable response.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(35)

	
	
	

	Type
	:
	other: Effects on isolated, perfused heart


	Remark
	:
	2-Ethylhexyl methacrylate was tested for its activity upon
the isolated, perfused rabbit heart; the compound was
dissolved in the perfusing fluid and tested at
concentrations of 1:1000, 1:10000, and 1:100000 (v/v) and
produced a reversible effect (reduced heart rate and force
of contraction) on the isolated heart at all three
concentrations; the coronary flow rate was increased in
comparison to controls.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(34)

	
	
	

	Type
	:
	other: Effects on respiratory and cardiovascular functions


	Remark
	:
	2-Ethylhexyl methactylate was tested for its effects upon
blood pressure, heart rate, electrocardiogram, and
respiration in 3 anesthetized dogs following i.v.
application; the compound increased respiratory rate,
decreased heart rate, produced electrocardiographic changes
and had a hypotensive effect.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.

	
	(36)


6.1

ANALYTICAL METHODS

	
	
	


	Remark
	:
	Thin-layer chromatography (TLC), polarography, and spectrometry are used for soln measurements. Methacrylates in air have been analyzed by TLC, polarography, and colorimetry. Polarography has been used for determination of any residual monomer in the polymer. 

	Reliability
	:
	(2) valid with restrictions

	
	(43)


6.2

DETECTION AND IDENTIFICATION

7.1

FUNCTION

7.2

EFFECTS ON ORGANISMS TO BE CONTROLLED

7.3

ORGANISMS TO BE PROTECTED

7.4

USER

7.5

RESISTANCE

8.1

METHODS HANDLING AND STORING

	
	
	

	Safe handling
	:
	

	Fire/exp. protection
	:
	

	Storage requirement
	:
	

	Common storage
	:
	

	Container
	:
	

	Unsuitable container
	:
	

	Add. information
	:
	Handling

	Transport code
	:
	


	
	
	

	Safe handling
	:
	

	Fire/exp. protection
	:
	

	Storage requirement
	:
	

	Common storage
	:
	

	Container
	:
	

	Unsuitable container
	:
	

	Add. information
	:
	Fire

	Transport code
	:
	


	
	
	

	Safe handling
	:
	

	Fire/exp. protection
	:
	

	Storage requirement
	:
	

	Common storage
	:
	

	Container
	:
	

	Unsuitable container
	:
	

	Add. information
	:
	Storage

	Transport code
	:
	


8.2

FIRE GUIDANCE

8.3

EMERGENCY MEASURES

	
	
	

	Type
	:
	injury to persons (skin)


	Remark
	:
	Wash off immediately with soap and water.
If skin irritation occurs consult a physician.

	Reliability
	:
	(2) valid with restrictions

	
	(53)

	
	
	

	Type
	:
	injury to persons (eye)


	Remark
	:
	Flash eyes thoroughly with a large amount of water and
consult a physician.

	Reliability
	:
	(2) valid with restrictions

	
	(53)

	
	
	

	Type
	:
	injury to persons (oral)


	Remark
	:
	Do not induce vomitting. Call a physician immediately.

	Reliability
	:
	(2) valid with restrictions

	
	(53)

	
	
	

	Type
	:
	injury to persons (inhalation)


	Remark
	:
	Move subject to fresh air and keep him calm.
See a physician.

	Reliability
	:
	(2) valid with restrictions

	
	(53)

	
	
	

	Type
	:
	accidental spillage


	Remark
	:
	Precautionary measures related to people
Take care for adequate ventilation.
Use personal protective clothing.
Keep away sources of ignition.
Use breathing apparatus if exposed to vapours/dust/aerosol.

Environmental protective measures
Prevent product from getting into drains/surface
water/groundwater.

Methods of cleaning/adsorption
Larger quantities:
Remove mechanically (by pumping). Use explosion-proof
equipment!
Smaller quantities and/or residues:
Contain with absorbent material (e.g. sand, diatomaceous
earth, acid absorbent, universal absorbent or sawdust). 
Dispose of in accordance with regulations.

	Reliability
	:
	(2) valid with restrictions

	
	(53)

	
	
	

	Type
	:
	other: general information


	Remark
	:
	Remove soiled, soaked clothing immediately.
Medical treatment is necessary if symptoms occur which are
obviously caused by skin or eye contact with the product or
by inhalation of its vapours.

	Reliability
	:
	(2) valid with restrictions

	
	(53)


8.4

POSSIB. OF RENDERING SUBST. HARMLESS

8.5

WASTE MANAGEMENT

	
	
	


	Remark
	:
	Disposal considerations:
Waste is hazardous and therefore particularly to be kept
under surveillance.
It must be disposed of in accordance with the regulations
after consultation of the competent local authorities and
the disposal company in a suitable and licensed facility.

	Reliability
	:
	(2) valid with restrictions

	
	(53)

	
	
	


	Remark
	:
	Contaminated packaging should be emptied optimally and after
appropriate professional cleansing may be taken for reuse.
Packaging that can not be cleaned should be disposed of
professionally. Uncontaminated packaging may be taken for
recycling.
Uncleaned packaging:

	Reliability
	:
	(2) valid with restrictions

	
	(53)


8.6

SIDE-EFFECTS DETECTION

8.7

SUBSTANCE REGISTERED AS DANGEROUS FOR GROUND WATER

8.8

REACTIVITY TOWARDS CONTAINER MATERIAL
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