OECD SIDS
 ETHYL METHACRYLATE

S  I  D  S
D  o  s  s  i  e  r
	Existing Chemical
	:
	ID: 97-63-2

	CAS No.
	:
	97-63-2

	EINECS Name
	:
	ethyl methacrylate

	EC No.
	:
	202-597-5

	TSCA Name
	:
	2-Propenoic acid, 2-methyl-, ethyl ester

	Molecular Formula
	:
	C6H10O2


Producer related part

	Company
	:
	Evonik Röhm GmbH

	Creation date
	:
	17.06.2008


Substance related part

	Company
	:
	Evonik Röhm GmbH

	Creation date
	:
	17.06.2008


	Status
	:
	

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




	Printing date
	:
	21.07.2008

	Revision date
	:
	26.07.2007

	Date of last update
	:
	21.07.2008


	Number of pages
	:
	193


	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

	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

	Town
	:
	PA 19103 Philadelphia

	Country
	:
	United States

	Phone
	:
	(215)-419-5892

	Telefax
	:
	(215)-419-5800

	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. H. Müllerschön, Dept. U-PTT, phone: +49 6151 184241
Dr. P. 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

	Contact person
	:
	Dr. Mark Pemberton

	Date
	:
	

	Street
	:
	Cassel PO Box 8

	Town
	:
	TS23 1LE Billingham

	Country
	:
	United Kingdom

	Phone
	:
	0044-1625-548059

	Telefax
	:
	0044-1625-548076

	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
	:
	Japan

	Phone
	:
	+81-3-3283-4821

	Telefax
	:
	+81-3214-0930

	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
	:
	+81-3-5495-3248

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	
	
	

	Type
	:
	cooperating company

	Name
	:
	NIPPON SHOKUBAI CO., LTD.

	Contact person
	:
	

	Date
	:
	

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

	Town
	:
	541-0043 Osaka

	Country
	:
	Japan

	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 19477-0904 Spring House

	Country
	:
	United States

	Phone
	:
	215-641-7988

	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)C(=C)C

	Molecular formula
	:
	C6 H10 O2

	Molecular weight
	:
	114.1

	Petrol class
	:
	


	Attached document
	:
	Structurformular.doc

	17.10.2007
	


1.1.1
GENERAL SUBSTANCE INFORMATION

	
	
	

	Purity type
	:
	typical for marketed substance

	Substance type
	:
	organic

	Physical status
	:
	liquid

	Purity
	:
	>= 99.5  IF "99.5" <> "" "." 
  % w/w

	Colour
	:
	colorless

	Odour
	:
	like ester


	Method
	:
	M2-19 (GC)

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(66) (153)


1.1.2
SPECTRA

1.2

SYNONYMS AND TRADENAMES

	
	
	

	2-Methyl-2-propenoic acid, ethyl ester


	
	
	

	2-Methyl-acrylic acid ethyl ester


	
	
	

	2-Methylpropenoic acid, ethyl ester


	
	
	

	2-Propenoic acid, 2-methyl ethylester


	
	
	

	2-Propensäure, 2-methylethylester


	
	
	

	Ethyl alpha- methylacrylate


	
	
	

	Ethyl methacrylate


	
	
	

	Ethyl-2-methyl-2-propenoate


	
	
	

	Ethyl-2-methylacrylate


	
	
	

	Ethyl-2-methylpropenoate


	
	
	

	Ethyl-alpha-Methylmethylacrylate


	
	
	

	Ethyl-methylacrylate


	
	
	

	Ethylester kyseliny methakrylove (Czech)


	
	
	

	Metacrilato de etilo (Spanisch)


	
	
	

	Methacrylate d'ethyle (French)


	
	
	

	Methacrylic acid, ethyl ester


	
	
	

	Methacrylsäureethylester (German)


	
	
	

	Prop-2-enoate, 2-methyl-, ethyl


1.3

IMPURITIES

	
	
	

	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
	:
	<= .04  IF ".04" <> "" "." 
  % w/w


	Method
	:
	M4 (acid-base titr., calculated as MAC)

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(153)

	
	
	

	Purity
	:
	typical for marketed substance

	CAS-No
	:
	7732-18-5

	EC-No
	:
	231-791-2

	EINECS-Name
	:
	water

	Molecular formula
	:
	H2O

	Value
	:
	<= .02  IF ".02" <> "" "." 
  % w/w


	Method
	:
	M3 (according to K. Fischer)

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(153)


1.4

ADDITIVES

	
	
	

	Purity type
	:
	typical for marketed substance

	CAS-No
	:
	150-76-5

	EC-No
	:
	205-769-8

	EINECS-Name
	:
	Phenol, 4-methoxy-

	Molecular formula
	:
	

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

	Function of additive
	:
	Inhibitor


	Method
	:
	M1-1 (HPLC)

	Remark
	:
	The listed additives are used as stabilisers. They may be
used alternatively.
Typical inhibitor concentration: 100 +/- 10 ppm HQME

	Reliability
	:
	(1) valid without restriction

	
	
	Accepted laboratory method.

	
	(153)


1.5

TOTAL QUANTITY

	
	
	

	Quantity
	:
	= 5000 -  tonnes produced in 2003


	Remark
	:
	Estimated US production volume is 5000 t in 2003 based on an industry survey.
European industry estimates similar production volumes as confirmed by data reported by the EU in 2000.

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(174)


1.6.1
LABELLING

	
	
	

	Labelling
	:
	as in Directive 67/548/EEC

	Specific limits
	:
	no

	Symbols
	:
	F, Xi, , 

	Nota
	:
	D, , 

	R-Phrases
	:
	(11) Highly flammable
(36/37/38) Irritating to eyes, respiratory system and skin
(43) May cause sensitization by skin contact

	S-Phrases
	:
	(9) Keep container in a well-ventilated place
(16) Keep away from sources of ignition - No smoking
(29) Do not empty into drains
(33) Take precautionary measures against static discharges


	Remark
	:
	EG-No.: 607-071-00-2

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


1.6.2
CLASSIFICATION

	
	
	

	Classified
	:
	as in Directive 67/548/EEC

	Class of danger
	:
	highly flammable

	R-Phrases
	:
	(11) Highly flammable

	Specific limits
	:
	


	
	(152)

	
	
	

	Classified
	:
	as in Directive 67/548/EEC

	Class of danger
	:
	irritating

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

	Specific limits
	:
	


	
	(152)

	
	
	

	Classified
	:
	as in Directive 67/548/EEC

	Class of danger
	:
	sensitizing

	R-Phrases
	:
	(43) May cause sensitization by skin contact

	Specific limits
	:
	


	
	(152)


1.6.3
PACKAGING

	
	
	

	Memo
	:
	Iron drums, or stainless steel tanks.


	Reliability
	:
	(2) valid with restrictions

	
	(153)


1.7

USE PATTERN

	
	
	

	Type of use
	:
	use

	Category
	:
	


	Remark
	:
	2001 typical uses:

End use as copolymer
Percent
------------------------------------------
automotive coatings     63 %
nail sculpturing        16 %
inks                    11 %
dental products          7 %
others                   3 %

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(173)

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Chemical industry: used in synthesis


	Remark
	:
	Ethyl methacrylate is mainly used in the production of
acrylic polymers, but also finds use as a chemical
intermediate.

	
	(25)

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Chemical industry: used in synthesis


	Remark
	:
	Used with hydrophilic monomers and and cross-linking agent to produce hard contact lens with wettable surfaces

	Reliability
	:
	(2) valid with restrictions

	
	(123)

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Polymers industry


	Remark
	:
	Ethyl methacrylate polymers have found use in paints and
coatings, in components for the automotive, aerospace and
furniture industries.

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(25) (172)

	
	
	

	Type of use
	:
	industrial

	Category
	:
	other: Paint resins, toner polymers, reactive adhesives and reactive coatings, dental compounds


	
	(152)

	
	
	

	Type of use
	:
	industrial

	Category
	:
	other: production of hard plastics with softening points from 70-125 degree C


	
	(156)

	
	
	

	Type of use
	:
	use

	Category
	:
	Cosmetics


	Remark
	:
	Major Uses: 
Ethyl methacrylate is used to make polymers, which in turn are used for building, automotive, aerospace, and furniture industries. 

It is also used by dentists as dental plates, artificial teeth, and orthopedic cement.

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(146) (172)

	
	
	

	Type of use
	:
	use

	Category
	:
	Food/foodstuff additives


	Remark
	:
	Official Journal of the European Communities, No. L 49 (20 Feb 2002).
This substance is listed in the Register of Flavouring Substances pursuant to Article 3(1) of Regulation EC No. 2232/96 (28 Oct 1996) that lays down a procedure for flavouring substances used or intended for use in or on foodstuffs.
Listed Name(s): Ethyl methacrylate.
FL number: 09.375.
Chemical Group: 01.

	
	
	

	Type of use
	:
	use

	Category
	:
	other: viscosity controlling agents


	Remark
	:
	Official Journal of the European Communities, No L 132 (1 Jun 1996).
Publication of Commission Decision 96/335/EC of 8 May 1996 establishing an inventory and a common nomenclature of ingredients employed in cosmetic products in accordance with Article 6(1) of the cosmetic products Directive 76/768/EEC. This substance is listed in Section I.
INCI name: ETHYL METHACRYLATE
Function: viscosity controlling agents.


1.7.1
DETAILED USE PATTERN

1.7.2
METHODS OF MANUFACTURE

	
	
	

	Origin of substance
	:
	Synthesis

	Type
	:
	


	Remark
	:
	Commercial production of ... methacrylates, which began in ... 1933 ...from acetone cyanohydrin (ACN) involved con-
version of acetone cyanohydrin to alpha-hydroxybutyrate ester followed by dehydration to the methacrylate with phosphorus pentachloride (PCl5). In 1934, a process was patented for converting acetone cyanohydrin to methacrylamide sulfate which is hydrolyzed & esterfied to the methacrylate ester; this process forms the basis for all contemporary commercial methacrylate production.   

	Reliability
	:
	(2) valid with restrictions

	
	(124)

	
	
	

	Origin of substance
	:
	Synthesis

	Type
	:
	Production


	Remark
	:
	The methacrylate can be synthesised by catalytic oxidation of isobutylene and subsequent esterification with the appropriate alcohol, or by reacting of acetone with hydrocyanic acid and subsequent esterification in sulfuric acid with the appropriate alcohol or transesterification.

	
	(156)

	
	
	

	Origin of substance
	:
	Synthesis

	Type
	:
	Production


	
	(99)


1.8

REGULATORY MEASURES

1.8.1
OCCUPATIONAL EXPOSURE LIMIT VALUES

	
	
	

	Type of limit
	:
	MAC (NL)

	Limit value
	:
	48 mg/m3


	
	(187)

	
	
	

	Type of limit
	:
	MAK (DE)

	Limit value
	:
	250 mg/m3


	Remark
	:
	Classified as skin sensitizier (MAK, 2005).

	
	(63) (194)

	
	
	

	Type of limit
	:
	TLV (US)

	Limit value
	:
	 


	Remark
	:
	TLV not established.

	
	(3)

	
	
	

	Type of limit
	:
	other: PDK (USSR)

	Limit value
	:
	50 mg/m3


	
	(23)

	
	
	

	Type of limit
	:
	other: TWA

	Limit value
	:
	117 mg/m3


	
	(12)

	
	
	

	Type of limit
	:
	other: TWA (Denmark 1999) time-weighted average concentration during an 8-h working period)

	Limit value
	:
	235 mg/m3


	
	
	

	Type of limit
	:
	other: TWA (N) time-weighted average concentration during an 8-h working period)

	Limit value
	:
	250 mg/m3


	Remark
	:
	Notation: A (allergenic)

	
	(11)


1.8.2
ACCEPTABLE RESIDUES LEVELS

1.8.3
WATER POLLUTION

	
	
	

	Classified by
	:
	other: according to Annex 3 of VwVwS

	Labelled by
	:
	other: according to Annex 3 of VwVwS

	Class of danger
	:
	1 (weakly water polluting)


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

	
	(152)


1.8.6
LISTINGS E.G. CHEMICAL INVENTORIES

	
	
	

	Type
	:
	EINECS

	Additional information
	:
	Annex to Official Journal of the European Communities, 15 June 1990.


	
	
	

	Type
	:
	TSCA

	Additional information
	:
	January 2002 Inventory Tape


	
	
	

	Type
	:
	DSL

	Additional information
	:
	Supplement to Canada Gazette, Part I, January 26, 1991


	
	
	

	Type
	:
	ENCS

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


	
	
	

	Type
	:
	AICS

	Additional information
	:
	Australian Inventory of Chemical Substances, June 1996 Ed


	
	
	

	Type
	:
	ECL

	Additional information
	:
	Korean Existing Chemicals List, January 1997


	
	
	

	Type
	:
	Poisonous Chemicals List (Switzerland)

	Additional information
	:
	On Swiss


	Remark
	:
	Giftliste 1 (List of Toxic Substances 1), 31 May 1999.
Toxic Category 4: Acute oral lethal dose of 500 - 2000 mg/kg.

	
	
	

	Type
	:
	PICCS

	Additional information
	:
	Philippines Inventory of Chemicals and Chemical Substances, 2000


1.9.1
DEGRADATION/TRANSFORMATION PRODUCTS

	
	
	

	Type
	:
	thermal breakdown products

	CAS-No
	:
	97-63-2

	EC-No
	:
	202-597-5

	EINECS-Name
	:
	ethyl methacrylate

	IUCLID Chapter
	:
	


	Method
	:
	Thermal volatilisation analysis

	Remark
	:
	Poly(ethyl methacrylate) degrade mostly quantitatively by depolymerisation.

	Reliability
	:
	(2) valid with restrictions

	
	
	Generaly valid laboratory method. Acceptable well documented report.

	
	(125)


1.9.2
COMPONENTS

1.10
SOURCE OF EXPOSURE

	
	
	

	Source of exposure
	:
	other: Migration of residual monomer

	Exposure to the
	:
	other: substance: Methyl methacrylate


	Remark
	:
	Migration of residual amounts of unpolymerised MMA from
polymethyl methacrylate articles containing 0.03 to 1 %
residual MMA into food simulants was determined by gas chromatography or UV spectrometry. Migration to
water was not detected (detection limit: 0.05 ppm) for 90 days at 25 °C but 2 ppm of MMA was found for 24 hours at 70 °C. Migration of MMA into and 4% acetic acid was 1.4 ppm after 90 days at 25 °C. Migration of MMA into 20 % Ethanol (solvent extraction) was 1 ppm after 1 day and 10 ppm after 90 days at 25 °C.

	Reliability
	:
	(2) valid with restrictions

	
	
	Acceptable well documented publication, documentation sufficient for assessment. Japanese abstract, tables in english, german translation available.

	Flag
	:
	Critical study for SIDS endpoint

	03.07.2008
	(74)

	
	
	

	Source of exposure
	:
	Human: exposure through intended use

	Exposure to the
	:
	Substance


	Remark
	:
	In the response to the owner/operator of the Haute Nails Salon, Norman, Oklahoma, an evaluation was undertaken of possible chem. exposures from the use of nail sculpting products. The salon employed 2 full time nail sculptures and 4 part time receptionists and the rooms were located on the 1st floor of a 2-story brick building. The heating and air conditioning system did not provide for the exchange of outside air and no exhaust fans were located in the area served by the system.

Long term (approximately 2.5 - 3 hr) general area air sampling was conducted for CO2, volatile organic chemicals and ethyl methacrylate. Ethyl methacrylate concentrations in 6 long term samples were 10.3-14.1 mg (mean 12.3 mg/m³ / 2.6 ppm). Breathing zone concentrations of ethyl methacrylate were 128 mg/m³ for a 7-min sample and 78.9 mg/m³ for a 14-min sample during nail sculpturing. CO2 measurements exceeded the recommended level of 1000 ppm. The authors conclude that there were no overexposures to ethyl methacrylate during the evaluation and recommended that an outside air supply duct be added to the present system.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets basic scientific principles, acceptable for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	
	(5)

	
	
	

	Source of exposure
	:
	Human: exposure through intended use

	Exposure to the
	:
	Substance


	Remark
	:
	In response to a request from the Springdale Health Department an investigation was begun into a complaint by an adjacent business of an odour from a Nail Salon in Springdale, Ohio. One or two manicurists work at the site at any given time, and approx. 5-12 sets of nails were completed on a typical day. The building was a single story brick structure with baseboard heating system and a single air conditioner installed in the wall. There was no provision for the mechanical introduction of outside air into the salon. 

One full-shift personal sample, one full-shift area sample and 8 short-term area samples were evaluated for ethyl and methyl methacrylate. Samples for the measurement of acetone and benzene were collected separately. Ethyl methacrylate vapours were detected in three area samples below the limit of quantitation and in one area sample at 7 ppm. Acetone was found at 6 and 10 ppm in two area samples. Methyl methacrylate and benzene vapors were not detected. The authors concluded that the concentrations of vapors on the day of the survey did not constitute a health hazard to the workers and costumers at the salon, or to adjacent businesses. However, the authors recommended measures to prevent migration of vapors from the salon to adjacent businesses, including the installation of an exhaust ventilation system and the provision of outside air by a mechanical ventilation system.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets basic scientific principles, acceptable for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	
	(38)

	
	
	


	Remark
	:
	Ethyl methacrylate was found in the peel of quince fruit
(Cydonia oblonga Miller) in low quantities, peak area 0.33%. This plant is known for its very aromatic flavour. Oils obtained from the peel of the raw fruit were analysed by headspace sampling and simultaneous distillation and extraction (SDE). The samples were analyzed by gas chromatography/mass spectrometry using fused silica capillary columns. Thirty-four volatile compounds were identified in a headspace sample. Over 77% of the total GC peak area consisted of esters. Sixty-three compounds were identified in an extract obtained by SDE. Major components were ethyl esters, among them EMA, which contribute the powerful fruity and floral odors to this fruit.
Natural occurrence:

	Reliability
	:
	(2) valid with restrictions

	08.07.2008
	(39) (197)

	
	
	


	Remark
	:
	Ethyl methylacrylate can diffuse through the rubber bulb of dropper dispenser-style bottles. Local anesthetic cartridges can be contaminated with the acrylic monomer if they are stored in a confined place such as a storage tub.

	
	(29)

	
	
	

	Source of exposure
	:
	Human: exposure of the consumer/bystander

	Exposure to the
	:
	Substance


	Remark
	:
	Floor dust from nine city hall office buildings was
separated into fiber and particulate fractions and
analysed for volatile organic compounds (VOCs) and total
VOC by thermal desorption/high resolution gas
chromatography. Ethyl methacrylate was identified from
thermal desorption of city hall dust in 2 of 9 samples by
GC/MS.

	Reliability
	:
	(3) invalid

	
	
	Only 9 samples investigated, not sufficient for risk assessment.

	
	(207)

	
	
	

	Source of exposure
	:
	other: Natural  Sources

	Exposure to the
	:
	Substance


	Remark
	:
	Ethyl methacrylate was identified as aroma compound in Alphonso mango fruit pulp by HRGC and HRGC/MS. In total, 152 aroma substances were identified.

	Reliability
	:
	(2) valid with restrictions

	
	
	Reported for the first time as mango fruit constituent.

	
	(73)

	
	
	

	Source of exposure
	:
	other

	Exposure to the
	:
	Substance


	Remark
	:
	Water-based acrylate paints release significant amounts of Butyl methacrylate.

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature, quantitative amounts of released substance is not mentioned, method not mentioned.

	
	(161)

	
	
	


	Remark
	:
	Ethyl methacrylate TWA

11  TWA values were submitted covering distribution, maintenance and production operations. No data for laboratory operations was available. All data were either 5 or 6 mg/m³ indicating low exposure.

Ethyl methacrylate STEL

No data were available
 

	Reliability
	:
	(4) not assignable

	17.06.2008
	(117)

	
	
	


	Remark
	:
	Monomer Concentrations in Discharges from Emulsion Polymerisation Processes

Summary Table Lucite International Data (formerly Ineos Acrylics)

Product                    EMA
Units                       %

Water solubility-RT      0.4-0.5 %
(typical)


E2042   PK4B2            0.0028
        PK4B1            0.0033


	Reliability
	:
	(2) valid with restrictions

	
	(28)

	
	
	

	Source of exposure
	:
	other: Human - occupational exposure

	Exposure to the
	:
	Substance


	Remark
	:
	Employee exposure monitoring data were collected for several methacrylates from three US manufactures for the years 1998 to 2000.  Personal exposure measurements were included as TWAs and STELs.  Not all operations and/or methacrylates had sufficient data for complete analysis.  The available data for ethyl methacrylate are:


Operation    #   #  Arith.  SD  95th  Geom. GSD   Lognormal
          Empl Samp Mean        %     Mean        Dist.95th
                    (mg/m3)    (mg/m3)            % (mg/m3)
-----------------------------------------------------------
TWA
Production 67    6   5.0    0   5.0   5.0   1.0     5.0
-----------------------------------------------------------

All samples were reported as 5.0 mg/m³. Thus the validity of the testing is in question. There were insufficient data for the STEL determinations.

	Reliability
	:
	(3) invalid

	
	
	Documentation insufficient for assessment.

	18.06.2008
	(201)


1.11
ADDITIONAL REMARKS

	
	
	

	Memo
	:
	Analytical determination


	Remark
	:
	Pyrolysis capillary gas chromatography (PCGC) is a rapid and
powerful technique for identifying EMA monomer in
thermosetting acrylic resins. Polymers are qualitatively
analyzed using a gas chromatograph with a pyrolysis unit, a
split capillary injector system, a nonpolar fused silica
capillary column, and a flame-ionization detector.

	Reliability
	:
	(2) valid with restrictions

	
	(142)

	
	
	

	Memo
	:
	Shelf life of the standard stabilised substance:


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

	Reliability
	:
	(4) not assignable

	17.06.2008
	(153)

	
	
	


	Remark
	:
	Storage must be in air, at low temperatures, dark and dry,
not longer than one year.

	
	(123)


1.12
LAST LITERATURE SEARCH

	
	
	

	Type of search
	:
	Internal and External

	Chapters covered
	:
	3, 4, 5

	Date of search
	:
	25.09.2007


	17.06.2008
	


1.13
REVIEWS

	
	
	

	Memo
	:
	This substance is an HPV chemical for which a SIDS is available.


	Remark
	:
	The Screening Information Data Set (SIDS) program operated under the auspices of the Organization for Economic Cooperation and Development (OECD) is a voluntary cooperative international testing program that began in 1989. The SIDS program is focused on developing base level test information on approximately 600 poorly characterized international HPV chemicals. The SIDS data are used to "screen" the chemicals and set priorities for further testing or risk assessment/management activities.


2.1

MELTING POINT

	
	
	

	Value
	:
	< -75  IF "-75" <> "" "." 
  °C

	Sublimation
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	Flag
	:
	Critical study for SIDS endpoint

	
	(18) (36) (149) (156) (159) (182)

	
	
	

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

	Sublimation
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	(113)


2.2

BOILING POINT

	
	
	

	Value
	:
	 118 - IF "118" <> "" "." 
-
 119 °C  at 1013 hPa

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	Flag
	:
	Critical study for SIDS endpoint

	
	(123)

	
	
	

	Value
	:
	 116.5 - IF "116.5" <> "" "." 
-
 117 °C  at 1013 hPa

	Decomposition
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(9) (147) (196)

	
	
	

	Value
	:
	= 117 - IF "117" <> "" "." 
-
 119 °C  at  

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(172)

	
	
	

	Value
	:
	= 117  IF "117" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

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

	
	(97) (99) (156)

	
	
	

	Value
	:
	 118.2 - IF "118.2" <> "" "." 
-
 118.9 °C  at  

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data collection.

	
	(18)

	
	
	

	Value
	:
	= 119  IF "119" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(64)

	
	
	

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

	Decomposition
	:
	

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Handbook data.

	
	(149)

	
	
	

	Value
	:
	  - IF "" <> "" "." 
 118.3 °C  at 1013 hPa

	Decomposition
	:
	

	Method
	:
	other: boiling pt. extrapolated by method of Clausius and Clapeyron from a measured vapour pressure curve 

	Year
	:
	1948

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Values interpolated graphically; these values were used to for the calculation of a vapour pressure curve according to Clausius Clapeyron


p(meas)
T
hPa
°C
62,6
42.8
132,3
60.5
1013
118.2

The equation for the resulting VP curve is lnY = -4573.7 (1/X) + 18.604; R²=1
Y=pressure (torr); X=temperature (kelvin);


Value at 20 °C




p(calc.)T
T
1/T
lnp
Torr
°C
K


15,1060
20
293.15
0.0034
2.72

VP at 20 °C = 20.12 hPa
BP at 1013 hPa = 118.2 °C

	Reliability
	:
	(2) valid with restrictions

	
	(143)


2.3

DENSITY

	
	
	

	Type
	:
	density

	Value
	:
	= .911  IF ".911" <> "" "." 
   at  °C

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	Flag
	:
	Critical study for SIDS endpoint

	
	(64) (156)

	
	
	

	Type
	:
	density

	Value
	:
	= .91  IF ".91" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	
	
	Handbook data.

	
	(22) (36) (152)

	
	
	

	Type
	:
	density

	Value
	:
	= .9116  IF ".9116" <> "" "." 
   at 20 °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(92) (168)

	
	
	

	Type
	:
	density

	Value
	:
	= .9127  IF ".9127" <> "" "." 
   at 20 °C

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Reliability
	:
	(4) not assignable

	
	
	Data collection.

	
	(154) (168)

	
	
	

	Type
	:
	density

	Value
	:
	= .9135  IF ".9135" <> "" "." 
   at 20 °C

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(97) (147) (156) (168)

	
	
	

	Type
	:
	density

	Value
	:
	= .9135  IF ".9135" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(97)

	
	
	

	Type
	:
	density

	Value
	:
	= .909  IF ".909" <> "" "." 
  g/cm³ at 25 °C

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

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

	
	(99) (123)


2.3.1
GRANULOMETRY

2.4

VAPOUR PRESSURE

	
	
	

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

	Decomposition
	:
	

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

	Year
	:
	1948

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Remark
	:
	Values interpolated graphically; these values were used to for the calculation of a vapour pressure curve according to Clausius Clapeyron


p(meas)
T
hPa
°C
62,6
42.8
132,3
60.5
1013
118.2

The equation for the resulting VP curve is lnY = -4573.7 (1/X) + 18.604; R²=1
Y=pressure (torr); X=temperature (kelvin);


Value at 20 °C




p(calc.)T
T
1/T
lnp
Torr
°C
K


15,1060
20
293.15
0.0034
2.72

VP at 20 °C = 20.12 hPa
BP at 1013 hPa = 118.3 °C

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(143)

	
	
	

	Value
	:
	= 16 - IF "16" <> "" "." 
-
 26.7 hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	
	
	Handbook data.

	
	(23)

	
	
	

	Value
	:
	= 21.3  IF "21.3" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	
	(152) (153)

	
	
	

	Value
	:
	= 26.7  IF "26.7" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(17)

	
	
	

	Value
	:
	= 24  IF "24" <> "" "." 
  hPa at 30 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	
	
	Data from handbook or collection of data.

	
	(23)

	
	
	

	Value
	:
	= 56  IF "56" <> "" "." 
  hPa at 50 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	
	
	Data from handbook or collection of data.

	
	(23)


2.5

PARTITION COEFFICIENT

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.87  IF "1.87" <> "" "." 
  at 20 °C

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

	Method
	:
	other (measured): shake flask 

	Year
	:
	2002

	GLP
	:
	no

	Test substance
	:
	other TS


	Method
	:
	Octanol was saturated with water and water with octanol prior to use. EMA 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, EMA concentration in each phase was determined by HPLC and the log Pow was calculated.

	Test substance
	:
	ethyl methacrylate from Atofina, Batch No. 011666, purity: > 99%

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study.
This value, where the temperature has been specified, is used in preference to Tanii and Hashimoto where the temperature has not been specified.

	Flag
	:
	Critical study for SIDS endpoint

	
	(77)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.94  IF "1.94" <> "" "." 
  at  °C

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

	Method
	:
	other (measured): equilibration: shake flask; analytical method: GLC 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS


	Method
	:
	Before partitioning was begun, n-octanol was saturated with distilled water, and distilled water with n-octanol, respectively. EMA was dissolved in 9 mL of distilled water (< 1.0 mM), 0.3 mL n-octanol added. The tube was shaken vigorously on a mechanical shaker for 1 hour at room temperature, then centrifuged at 2500 rev./min for 30 min. The amount of ester in the water phase was analysed by gas-liquid chromatography using Hitachi Model 163 gas chromatograph equipped with flame ionization detector and a glass column (column packing: OV-25). The carrier gas was N2.
[NOTE - the article states that the concentration in n-octanol was "calculated" from the data for the water phase - presumably this was by taking the difference between analyses in the original water phase compared to the concentration after the equilibration was completed.

	Remark
	:
	Value is the mean of four determinations.

	Test substance
	:
	Ethyl methacrylate was purchased from Tokyo Kasei Co. (Tokyo), purity: no data

	Reliability
	:
	(2) valid with restrictions

	
	
	Test procedure in accordance to national standard methods; temperature has not been specified

	
	(188)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.25  IF "1.25" <> "" "." 
  at  °C

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

	Method
	:
	other (calculated): incremental method according to Rekker 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	Hydrophobic fragmental constant method

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(144)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.25  IF "1.25" <> "" "." 
  at  °C

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

	Method
	:
	other (measured) 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	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

	Remark
	:
	The value of 1.25 obtained is low compared to values obtained for MMA and nBMA and the value obtained using the shake-flask method (1.87) for EMA.

	Test substance
	:
	Commercial grade, Rohm and Haas, Philadeliphia
Inhibitor: 15 ppm Mono methyl ether of hydrochinone (MEHQ)

	Reliability
	:
	(2) valid with restrictions

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

	
	(58) (95)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.28  IF "1.28" <> "" "." 
  at  °C

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

	Method
	:
	other (calculated) 

	Year
	:
	1997

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	The logP value of the monomer was calculated with Personal
CAChe (Software Release 3.8, Sony Tectronix Inc. Japan).

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(208)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.3  IF "1.3" <> "" "." 
  at  °C

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

	Method
	:
	other (measured): shake flask 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	Measured using the shaking flask method. Temperature not quoted.

	Remark
	:
	No further information available

	Reliability
	:
	(2) valid with restrictions

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

	
	(58)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.5  IF "1.5" <> "" "." 
  at  °C

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

	Method
	:
	other (measured): HPLC 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	log P (HPLC) values determined from HPLC retention times using the following equation:
log P: 3.771 log K' + 1.805 (n=9, r=0.989)

static phase: octadecylsilyl column
mobile phase: methanol/water 70:30

Standards are on three straight lines with a correlation coefficient of 0.99.

	Reliability
	:
	(4) not assignable

	
	
	Only abstract and tables in english. Original in japanese.

	
	(57)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 1.62  IF "1.62" <> "" "." 
  at  °C

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

	Method
	:
	other (calculated) 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	Calculation method, named CLOGP, based on the fragment method development by Leo and Hansch

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(30)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	 1.77  IF "1.77" <> "" "." 
  at  °C

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

	Method
	:
	other (calculated) 

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	LSER (Linear solvation energy relationship)
A general linear solvation energy equation has been used to analyze published partition coefficients in the systems water - octanol.

The following formula has been used to calculate logPow

log Poct = -0.02 - 0.74p(1) - 0.15a - 3.51b + 5.83VI 

n=78, r=0.960, sd=0.296,F=248.8
(r= correlation coefficient)

In these equations, following the methods of Kamlet et al.
p(1) is the solute dipolarity/polarizability, a is the solute hydrogen-bond acidity, b is the solute hydrogen-bond basicity, and VI is the intrinsic volume developed by Leahy in units of (cm3 mol-1)/100. 

parameters for EMA
R2=0.200 p=0.60; a=0.00; b=0.45; VI= 0.986

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(2)


2.6.1
SOLUBILITY IN DIFFERENT MEDIA

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 4.69  IF "4.69" <> "" "." 
  g/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
	:
	ethyl methacrylate from Atofina, Batch No. 011666, purity: > 99%

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study without detailed documentation

	Flag
	:
	Critical study for SIDS endpoint

	
	(77)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 5.01  IF "5.01" <> "" "." 
  g/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: no data

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	


	Test substance
	:
	Purity: 99 %

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(1) (25)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 4.26  IF "4.26" <> "" "." 
  g/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: no data

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	


	Result
	:
	0.46 vol% at 20°C

	Test substance
	:
	purity: min. 99%, typical: 99.7%

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(113)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 8  IF "8" <> "" "." 
  g/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: no data

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Handbook data.

	
	(149)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 4.46  IF "4.46" <> "" "." 
  g/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: no data

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Result
	:
	0.5 vol% at 20°C

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(72)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 3671  IF "3671" <> "" "." 
  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
	:
	other: estimated by PCCHEM-PCGEMS, SRC

	Year
	:
	1988

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data collection.

	
	(181) (182)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	 7.55  IF "7.55" <> "" "." 
  g/l at  °C

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	other: no data

	Year
	:
	

	GLP
	:
	no

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	Temperature not mentioned

	Result
	:
	7.55 % by weight

	Reliability
	:
	(4) not assignable

	
	
	Data collection.

	
	(18)


2.6.2
SURFACE TENSION

	
	
	

	Test type
	:
	other: estimated by Sugden's method using Quayle's contributions for parachor

	Value
	:
	= 2.3  IF "2.3" <> "" "." 
  mN/m at 37 °C

	Concentration
	:
	 

	Method
	:
	other: calculated

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Remark
	:
	Surface tension of neat substance

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(186)


2.7

FLASH POINT

	
	
	

	Value
	:
	= 17.5 °C

	Type
	:
	

	Method
	:
	other: DIN 51755 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data, but typically > 99.5 %


	Reliability
	:
	(4) not assignable

	
	
	Insufficient documentation

	
	(152) (153)

	
	
	

	Value
	:
	= 19 °C

	Type
	:
	closed cup

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

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

	
	(72)

	
	
	

	Value
	:
	= 20 °C

	Type
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(18) (156) (159)

	
	
	

	Value
	:
	= 20.5 °C

	Type
	:
	closed cup

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(113)

	
	
	

	Value
	:
	= 21 °C

	Type
	:
	open cup

	Method
	:
	other: Tag open cup 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(36) (123)

	
	
	

	Value
	:
	= 21.1 °C

	Type
	:
	other: no data

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook or collection of data.

	
	(64)

	
	
	

	Value
	:
	= 25 °C

	Type
	:
	open cup

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(113)

	
	
	

	Value
	:
	= 35 °C

	Type
	:
	open cup

	Method
	:
	other: Cleveland open cup 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	


	Result
	:
	Original value: 95 °F

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

	Test substance
	:
	Commercial grade; Purity: no data
Inhibition: 15 ppm hydroquinone monomethyl ether                        or 25, 50, 100 ppm hydroquinone

	Reliability
	:
	(2) valid with restrictions

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

	
	(99) (123)


2.8

AUTO FLAMMABILITY

2.9

FLAMMABILITY

2.10
EXPLOSIVE PROPERTIES

	
	
	

	Result
	:
	other

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Remark
	:
	Explosion limits in air
lower: 1.8 vol% (measured)
upper: saturation concentration

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(99) (119) (122) (156)

	
	
	

	Result
	:
	other

	Method
	:
	other: calculated 

	Year
	:
	1983

	GLP
	:
	

	Test substance
	:
	


	Method
	:
	N= 14
explosion limit(lower value)/Vol%= (0.45 +/- 0.10) * explosion limit(st)/Vol% - (0.12 +/- 0.31)
area: 4.44 > explosion limit(st)/Vol% > 1.37
regression coefficient: 0.802
standard deviation/Vol%: 0.29

	Result
	:
	Explosion limit: lower value: 1,35 Vol% (calculated)

	Test condition
	:
	Explosion limit(st): 2.71 Vol%

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(119)


2.11
OXIDIZING PROPERTIES

2.12
DISSOCIATION CONSTANT

2.13
VISCOSITY

2.14
ADDITIONAL REMARKS

	
	
	

	Memo
	:
	Conversion factor:


	Remark
	:
	Values (1013 hPa, 20 degree C):
1 ppm = 4.74 mg/m3
1 mg/m3 = 0.211 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(23)

	
	
	

	Memo
	:
	Conversion factor:


	Remark
	:
	Value (wt/vol): 4.66 mg/m3 is equivalent to 1 ppm

	Reliability
	:
	(2) valid with restrictions

	
	(31) (156)

	
	
	

	Memo
	:
	Henry's constant:


	Method
	:
	Calculated directly from the compound's molar solubility and vapour pressure:

H (atm x m³/mol) = [VP (mm Hg) / 760 (mm Hg/atm)] / [(S (mg/L) x 1000 L/m³) / (Mwt (g/mol) x (1000 mg/g)]

	Remark
	:
	Value: 8.6 x 10E-4 atm x m3/mol

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(181) (182)

	
	
	

	Memo
	:
	Maximum vapor concentration:


	Remark
	:
	Values:
 75 g/m3 at 20 degree C
109 g/m3 at 30 degree C
238 g/m3 at 50 degree C

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(23)

	
	
	

	Memo
	:
	Refraction index:


	Remark
	:
	Value: 1.4116 at 25 degree C

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(64) (123)

	
	
	

	Memo
	:
	Refraction index:


	Remark
	:
	Value: 1.4147 at 20 degree C

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(97) (156)

	
	
	

	Memo
	:
	Solubility:


	Remark
	:
	Soluble in organic solvents (e.g. alcohol and ether)

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(97)

	
	
	

	Memo
	:
	Specific heat:


	Remark
	:
	Value: 0.46 cal/g/degree C
Heat of polymerization: 14.1 kcal/mol

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(113)

	
	
	

	Memo
	:
	Threshold odour concentration:


	Remark
	:
	Threshold: 0.11 mg/m³ (0.022 ppm)

	Reliability
	:
	(2) valid with restrictions

	
	(134)

	
	
	

	Memo
	:
	Vapor density:


	Remark
	:
	Value: 3.94

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(72) (156)

	
	
	

	Memo
	:
	Viscosity (dyn.):


	Remark
	:
	Value: < 1 mPa x s at 20 degree C

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	
	(152)

	
	
	

	Memo
	:
	Water sorption:


	Remark
	:
	The water sorption of Ethyl methacrylate was determined by
Karl-Fischer analysis. The equilibrium water uptake of EMA
measured in desorption at 37 °C was 0.71 % and for Poly-EMA
1.0 % respectively.

Diffusion coefficient D: 13.9 x 10E8 cm2 x s-1

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(79)

	
	
	


	Remark
	:
	Colorless liquid, irritant, easily polymerized 
odour: like esters

	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook or collection of data.

	
	(64)


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 6.5 hour(s)

	Deg. product
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	2003

	GLP
	:
	no

	Test substance
	:
	other TS: ethyl methacrylate


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

	Result
	:
	AOP Programm (v1.90) 
Results:
========================
SMILES: O=C(OCC)C(=C)C
CHEM  : 2-Propenoic acid, 2-methyl-, ethyl ester
MOL FOR: C6 H10 O2
MOL WT: 114.15

--------Summary (AOP v1.90): Hydroxyl Radicals---------
Hydrogen Abstraction       = 1.7977 E-12 cm³/molecule-sec
Reac 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 = 19.7877 E-12 cm³/molecule-sec
Half-Life = 0.541 Days (12-hr day; 1.5E6 OH/cm³)
Half-Life = 6.486 Hrs

--------------Summary (AOP v1.90): Ozon 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

	
	(120)

	
	
	

	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
	:
	 50  IF "50" <> "" "." 
  % after 19 hour(s)

	Deg. product
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	


	Remark
	:
	Vapor-phase ethyl methacrylate will be degraded in the atmosphere by reaction with photochemically-produced hydroxyl radicals; the half-life for this reaction in air is estimated to be 19 hours from its estimated rate constant of 2.0X10-11 cu cm/molecule-sec at 25 deg C. The rate constant for the reaction of ethyl methacrylate with ozone is 1.X10-17 cu cm/molc-sec, corresponding to a half-life of 1 day at an atmospheric concentration of 7X10+11 molecules/cu cm. Because ethyl methacrylate does not absorb light in the environmental UV spectrum above 290 nm, it is not expected to directly photolyze. 

	Reliability
	:
	(2) valid with restrictions

	
	(13)

	
	
	

	Type
	:
	air

	Light source
	:
	Sun light

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

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

	Deg. product
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	1996

	GLP
	:
	

	Test substance
	:
	


	Remark
	:
	t1/2 = 7.96 hours
Assumes hydroxyl radical concentration of 
5.0E+5 molecules/cm3

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(14) (182)


3.1.2
STABILITY IN WATER

	
	
	

	Type
	:
	abiotic

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

	t1/2 pH7
	:
	= 6.6  IF "6.6" <> "" "." 
  year at  °C

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

	t1/2 pH 11
	:
	= 410  IF "410" <> "" "." 
  minute(s) at 25 °C

	Deg. product
	:
	

	Method
	:
	other: Guideline 161-1 

	Year
	:
	1989

	GLP
	:
	yes

	Test substance
	:
	other TS: [14C]-ethyl methacrylate


	Method
	:
	TEST PROCEDURE: The three buffer solutions and autosampler vials were sterilized by autoclaving at 121 degrees C. A working solution of 14C-ethyl methacrylate as prepared in acetonitrile. The buffer solutions and the 14C-ethyl methacrylate working solution were dispensed into autosampler vials, a set of vials for each buffer. The sealed vials were stored in the dark at 25 +/- 1 degrees C. At appropriate intervals over a 28 day period, 3 vials from pH 3 and pH 7 samples were analyzed by high pressure liquid chromatography (HPLC). The pH 11 samples were analyzed by HPLC in triplicate over a 30 hour period.

Buffer were prepared as follows;

1) pH 3.00 Prepared 500 ml of 0.01 M potassium hydrogen phthlate and adjusted pH to 3.00 +/- 0.05 with 0.01 N hydrochloric acid. Diluted to 1000 ml with HPLC grade water.

2) pH 7.00 Prepared 500 ml of 0.01 M potassium dihydrogen phosphate and adjusted pH t o 7.00 +/- 0.05 with 0.01 N sodium hydroxide. Diluted to 1000 ml with HPLC grade water.

3) pH 11.00 Prepared 500 ml of 0.005 M sodium bicarbonate and 
adjusted pH to 11.00 +/- 0.05 with 0.01 N sodium hydroxide. Diluted to 1000 ml with HPLC grade water.

The pH of the buffers was measured before and after sterilization and at he conclusion of the laboratory work.

A working solution of 14C-ethyl methacrylate was prepared by adding 300 µl of 14C-ethyl methacrylate stock solution in a 10 ml volumetric flask and diluting to volume with acetonitrile. Radioactive content of the working solution was determined by liquid scintillation counting of four 20 µl aliquots.

An ethyl methacrylate stock solution was made by adding 13 µl of ethyl methacrylate monomer (0.917 mg/µl) to 5 ml of acetonitrile. This solution was used for preparing HPLC standards by taking 20 µl abd adding to 4.68 ml of water in an autosampler vial for a final ethyl methacrylate concentration of 10.1 µg/ml. A standard solution was prepared for each day's analysis.

A methacrylic acid stock solution was made by adding 12 µl of methacrylic acid monomer (1.015 mg/µl) to 5 ml of acetonitrile. This solution was used to prepare HPLC samples for the purpose of identifying the hydrolysis product(s) of ethyl methacrylate at pH.

Each buffer was transferred to two 500 ml borosilcate glass bottles with Teflon lined caps. The buffer solutions were steam sterilized for 45 minutes at 121 °C in the autoclave. the autosampler vials used for sample preparation were fitted loosely with septa and caps and autocalved for 45 minutes at 121 °C. Once the sterilization cycle was completed, the buffer bottles were tightly capped and allowed to cool to romm temperature. Buffer pH was checked after sterilization to verify the + 0.05 pH tolerance was maintaned. The autosampler vials were kept wrapped in aluminium foil until need for sample preparation.

Autosampler vials for the WISP AUTOSAMPLE were selected for hydrolysis sample preparation on the basis of test volume and minimal headspace over the test solution when the vial was sealed. Minimal headspace was necessary due to test material volatility. The digital dilutor/dispencer was used to deliver buffer solutions to the autosampler vials. A 20 µl aliquot of 14C ethyl methacrylate working solution was added to each vial using the repeating dispenser fitted with a 1 ml gas tight syringe. The vials were sealed immediately and stored in the dark at 25 °C in a Percival environmental chamber. A total of 27 vials each were prepared for the pH 3 and pH 7 samples and 48 vials were prepared for the pH 11 of the study.

14C Radioactive of the analyzed samples was determined by counting 100 µl aliquots in ScintiVerse scintillation cocktail (15ml). Disintegration per minute (dpm) were based on a quench for the cocktail stored in the counter's microprocessor. The counter was operated in the background subtract mode.

All samples wer analyzed by liquid chromatography (HPLC).

	Result
	:
	RESULTS: The initial concentration of 14C ethyl methacrylate in pH 3, 7 and 11 was calculated from the average dpm/ml found for each sampling. Three 100  µl aliquots were taken from each sampling. Three 100 µl aliqutots were taken from each vial after HPLC and analyzed for total radioactivity by liquid scintilation counting (LSC). An average dpm/100 µl was determined for each vial then a grand: average dpm/100 µl was calculated from the three vials. This value multipled times 10 provided the dpm/ml value for each sampling interval. All dpm/ml values for each pH level were averaged to obtain a grand average. This average was divided by the specific activity of the test material (27215 dpm/µg).

The measured half-life for 14C ethyl methacrylate at 25 degrees C is 410  minutes at pH 11. The calculated  half-lifes were 4,800 and 2,400 day at pH 3 and 7, respectively indicated no appreciable hydrolysis.

	Test substance
	:
	Ethyl-methacrylate-carboxy-14C
Specific activity: 1.4 mCi/mmole
                   27215 dpm/µg
Concentration: 1.0 mCi/ml in acetonitrile
Radiopurity:     > 98 %
Chemical purity: > 99 %

	Reliability
	:
	(1) valid without restriction

	
	
	Comparable to guideline study.
DATA QUALITY: Study was conducted in accordance with a recognized scientific procedure for determining hydrolysis, although they did not report such a method. The study results appear reasonable and provide sufficient information to support the conclusion.

	Flag
	:
	Critical study for SIDS endpoint

	
	(109)

	
	
	

	Type
	:
	abiotic

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

	t1/2 pH7
	:
	= 3.5  IF "3.5" <> "" "." 
  year at  °C

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

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate


	Method
	:
	Calculated according the followig equations:

t1/2=0.693/kh

where 

kh=kb[OH-]+ka[H+]+Kn

The first-order-rate constants, kh, is the obsereved or estimated rate constant for hydrolysis at constant pH.

kb, ka and kn are the second-order rate constants for acid and base catalyzed and neutral processes

	Remark
	:
	Hydrolysis at 298 K and pH 7.

	Conclusion
	:
	Hydrolysis in neutral water should not be an important
process.

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(100)

	
	
	

	Type
	:
	abiotic

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

	t1/2 pH7
	:
	= 6.6  IF "6.6" <> "" "." 
  year at 25 °C

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

	t1/2 pH 11
	:
	= .3  IF ".3" <> "" "." 
  year at  °C

	Deg. product
	:
	

	Method
	:
	other: no data 

	Year
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Remark
	:
	At pH 3 and 7: essentially stable (< 2 % of parent material eas lost).

	Result
	:
	pH 3: 13 year

	Reliability
	:
	(4) not assignable

	
	(182)


3.1.3
STABILITY IN SOIL

	
	
	

	Type
	:
	other: estimated

	Radiolabel
	:
	

	Concentration
	:
	 

	Soil temperature
	:
	 °C

	Soil humidity
	:
	 

	Soil classification
	:
	

	Year
	:
	


	Remark
	:
	If released to soil, ethyl methacrylate is expected to have moderate mobility based upon an estimated Koc of 270, determined from a log Pow of 1.94 and a regression-derived equation, indicates that ethyl methacrylate is expected to adsorb very little to suspended solids and sediment in water. 
Volatilization from moist soil surfaces is expected to be an important fate process based upon an estimated Henry's   
Law constant of 4.0X10-4 atm-cu m/mole. Ethyl methacrylate may potentially volatilize from dry soil surfaces based upon its vapor pressure. 

	Reliability
	:
	(2) valid with restrictions

	
	(13)


3.2.1
MONITORING DATA

	
	
	

	Type of measurement
	:
	background concentration

	Media
	:
	food

	Concentration
	:
	  - IF "" <> "" "." 
  

	Method
	:
	


	Remark
	:
	Ethyl methacrylate has been identified in cold-stored milk ; no quantification

	
	(198)

	
	
	

	Type of measurement
	:
	background concentration

	Media
	:
	surface water

	Concentration
	:
	  - IF "" <> "" "." 
  

	Method
	:
	


	Remark
	:
	Samples from 24 locations were analysed for ethyl
methacrylate
Concentration: < 5.0 ng/l (detection limit)
location: Japan
date: 1979

	Reliability
	:
	(4) not assignable

	
	
	Abstract only.

	
	(48)

	
	
	

	Type of measurement
	:
	background concentration

	Media
	:
	sediment

	Concentration
	:
	  - IF "" <> "" "." 
  

	Method
	:
	


	Remark
	:
	Samples from 24 locations were analysed for ethyl
methacrylate
Concentration: < 0.1 ng/kg (detection limit)
location: Japan
date: 1979

	Reliability
	:
	(4) not assignable

	
	
	Abstract only.

	
	(48)

	
	
	

	Type of measurement
	:
	background concentration

	Media
	:
	surface water

	Concentration
	:
	  - IF "" <> "" "." 
  

	Method
	:
	


	Remark
	:
	The ambient air concentrations of 88 volatile organic compounds were determined in samples taken at 13 semi-rural to urban locations in Maine, Massachusetts, New Jersey, Pennsylvania, Ohio, Illinois, Louisiana, and California. The sampling periods ranged from 7 to 29 months. For each compound at each sampling site, the air concentrations (ca, ppbV) are reported in terms of means, medians, and means of the detected values. The analytical method utilized adsorption/thermal desorption with air-sampling cartridges. The lowest daily standard for Ethyl methacrylate was 0.092 ppbV.

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(130)

	
	
	

	Type of measurement
	:
	background concentration

	Media
	:
	ground water

	Concentration
	:
	  - IF "" <> "" "." 
  

	Method
	:
	


	Remark
	:
	Water samples from 30 randomly distributed monitoring wells in areas of recent residential and commercial development (1960-96), Wichita Kansas, were collected in 2000 as part of the High Plains Regional Ground-Water Study conducted by the US Geol. Survey's National Water-Quality Assessment (NAWQA) Program. The samples were analyzed for .apprx.170 water-quality constituents. The result of the chemical analysis of shallow ground-water samples from monitoring wells was smaller than 0.18 ug/L for Ethyl methacrylate. The analytical method reporting limit for Ethyl methacrylate in this study was 0.18 ug/L.

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted laboratory method.

	
	(137)


3.2.2
FIELD STUDIES

3.3.1
TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

	
	
	

	Type
	:
	adsorption

	Media
	:
	water - soil

	Air
	:
	 %  (Fugacity Model Level I)

	Water
	:
	 %  (Fugacity Model Level I)

	Soil
	:
	 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other: calculated according to Lyman W.J. et al. (1982)

	Year
	:
	


	Remark
	:
	Estimated Koc 54 - 270 indicates that adsorption to soil and sediments is unlikely.

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(182) (192)

	
	
	

	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
	:
	other: calculated according to Lyman, W.J. et al., EXAMES II Computer Simulation, USEPA, Washington DC (1987)

	Year
	:
	1982


	Remark
	:
	Calculation was made assuming river of 1 m depth, with flow
velocity of 1 m/sec, and wind velocity of 3 m/sec.

	Result
	:
	Volatilization half-life: 6 h

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(192)

	
	
	

	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
	:
	other: calculated

	Year
	:
	


	Remark
	:
	Calculation was made assuming river 1 m of depth, with flow
velocity of 1 m/sec, air and water temperatures of 20 degree
C, wind velocity of 3 m/sec.

	Result
	:
	dimensionless Henry`s constant:          0.036
liquid phase exchange coefficient:      22.20 cm/h
gas phase exchange coefficient:       1806    cm/h
liquid phase mass transfer coefficient: 16.53 cm/h
volatilization half-life:                4.19 h

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(181)

	
	
	

	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
	:
	other: calculated according to Lyman W.J. et al.; USEPA: EXAMES II Computer Simulation, Washington DC (1987)

	Year
	:
	


	Remark
	:
	Calculation was made assuming a model basin (static)

	Result
	:
	Volatilization half-life: 3 days

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(192)


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:

ethyl methacrylate
molecular weight: 114.15
water solubility: 4690 mg/l at 20°C
vapor pressure: 21 hPa at 20°C (= 15.8 mm Hg)
log Kow (octanol water): 1.87 (20/25°C)
boiling point: 118.8 °C

	Remark
	:
	A Macky level III distribution was calculated using the EPI Suite ver. 3.10 (US-EPA, 2000)

	Result
	:
	The potential environmental distribution of ethyl methacrylate obtained from generic level III fugacity model under two emission scenarios is shown in the table. The results show that if ethyl methacrylate is released mainly into air, it is unl ikely to distribute into other compartments so that it remains in the air. And if it is released mainly into water, it also remains in the water and is unlikely to be distributed into the other compartments.


Compartment

Amount %

            Release 100% to air     Release 100% to water


Air


95.9


1.8
Water


3.6


98.0
Soil


0.5


0.0
Sediment

0.0


0.3

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	Flag
	:
	Critical study for SIDS endpoint

	
	(121)

	
	
	

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

	Method
	:
	Calculation according Mackay, Level I

	Year
	:
	


	Remark
	:
	EMA distribution:
93.2 % associated with air
 6.6 % water
<1 %   soil, sediment, suspended solids, and biota

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(181)

	
	
	

	Media
	:
	water - soil

	Method
	:
	other (calculation)

	Year
	:
	


	Remark
	:
	The Henry's Law constant for ethyl methacrylate is estimated as 4.0X10-4 atm-cu m/mole(SRC) using a fragment constant estimation method. This Henry's Law constant indicates that ethyl methacrylate is expected to volatilize from water surfaces. Based on this Henry's Law constant, the volatilization half-life from a model river (1 m deep, flowing 1 m/sec, wind velocity of 3 m/sec)(2) is estimated as approximately 5 hours. The volatilization half-life from a model lake (1 m deep, flowing 0.05 m/sec, wind velocity of 0.5 m/sec)(2) is estimated as approximately 5 days.

	Reliability
	:
	(2) valid with restrictions

	
	(13)


3.4

MODE OF DEGRADATION IN ACTUAL USE

3.5

BIODEGRADATION

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	

	Concentration
	:
	3.2 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	28 day(s)

	Degradation
	:
	= 79.1  IF "79.1" <> "" "." 
  (±) % after 21 day(s)

	Result
	:
	readily biodegradable

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

	
	
	7 day(s) = 71.3  IF "71.3" <> "" "." 
  %

	
	
	14 day(s) = 77.4  IF "77.4" <> "" "." 
  %

	
	
	21 day(s) = 79.1  IF "79.1" <> "" "." 
  %

	
	
	28 day(s) = 79.1  IF "79.1" <> "" "." 
  %

	Control substance
	:
	Benzoic acid, sodium salt

	Kinetic
	:
	7 day(s) = 81.3  IF "81.3" <> "" "." 
  %

	
	
	28 day(s) = 82.6  IF "82.6" <> "" "." 
  %

	Deg. product
	:
	not measured

	Method
	:
	OECD Guide-line 301 D "Ready Biodegradability: Closed Bottle Test"

	Year
	:
	1995

	GLP
	:
	no data

	Test substance
	:
	other TS: Purity not specified


	Remark
	:
	The following criteria were met for a valid assay:- The differences of extremes of replicate values was less than 20%;- The degradation of the reference substance exceeded 60% in 14 days;- The degradation of the reference substance was not inhibited by the presence of the test substance (i.e. the degradation value was not less than 25% during the first 14 days, the actual value was 78.1% in 7 days);- Oxygen depletion in the inoculum blank did not exceed 1.5 mg dissolved oxygen/l after 28 days; and- The residual concentration of oxygen in the test bottles did not fall below 0.5 mg/l at any time throughout the test.

	Result
	:
	Biodegradation = 79.1% by day 21 (plateau)10 day window achieved. 
Based on the results of this study, the test substance is considered readily biodegradable.The test substance did not inhibit the microorganisms.

	Test substance
	:
	Purity of the test substance not mentioned.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	
	(191)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	activated sludge, domestic

	Concentration
	:
	1.91 mg/l related to DOC (Dissolved Organic Carbon)

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	= 69  IF "69" <> "" "." 
  (±) % after 28 day(s)

	Result
	:
	inherently biodegradable

	Kinetic of testsubst.
	:
	5 day(s) = 51.64  IF "51.64" <> "" "." 
  %

	
	
	10 day(s) = 50.27  IF "50.27" <> "" "." 
  %

	
	
	15 day(s) = 58.22  IF "58.22" <> "" "." 
  %

	
	
	28 day(s) = 69.39  IF "69.39" <> "" "." 
  %

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

	Deg. product
	:
	

	Method
	:
	other: : EEC Dir. 84/449, published in: Official Journal of the European Communities, No. L251/188: Closed Bottle Test 

	Year
	:
	1990

	GLP
	:
	yes

	Test substance
	:
	other TS: purity: 99.9%, stabilizer: 100 ppm hydroquinon monomethylether


	Test condition
	:
	Temperature: 20 degree C; initial oxygen content: 8.61 mg/l;
incubation in the dark; reference substance: aniline

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study.

	
	(71)


3.6

BOD5, COD OR BOD5/COD RATIO

3.7

BIOACCUMULATION

	
	
	

	Species
	:
	other: estimated

	Exposure period
	:
	  at  °C

	Concentration
	:
	 

	BCF
	:
	= 4.75  IF "4.75" <> "" "." 
 


	Method
	:
	The following equation for estimation of BCF was used, where water solubility (S) must be available in parts per million.

Log BCF=2.791-0.564 log S 

For estimation, a water solubility of ethyl methacrylate of 5600 ppm was utilized

	Remark
	:
	The range of these values suggests that bioaccumulation in
aquatic organisms should not be an important process.

	Test substance
	:
	Ethyl methacrylate

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(26)

	
	
	

	BCF
	:
	= 8  IF "8" <> "" "." 
 

	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

Log Kow used by BCF estimates: 1.87

	Test substance
	:
	Ethyl methacrylate

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	
	(120)


3.8

ADDITIONAL REMARKS

	
	
	


	Remark
	:
	Theoretical oxygen demand (ThOD): 2.11 mg/mg substance

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(49)


4.1

ACUTE/PROLONGED TOXICITY TO FISH

	
	
	

	Type
	:
	flow through

	Species
	:
	Salmo gairdneri (Fish, estuary, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

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

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

	Limit test
	:
	

	Analytical monitoring
	:
	yes

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

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	other TS: Ethyl Methacrylate, Sample No. E207


	Method
	:
	TEST DETAILS: The rainbow trout used (SLI Lot #94A1 18) were obtained from Mt. Lassen Trout Farm, a commercial supplier in Red Bluff, California. Prior to testing, these fish were held in a 500-L fiberglass tank under a photoperiod of 16 hours light and 8 hours dark. The well water which flowed into this holding tank was characterized as having total hardness and total alkalinity ranges as calcium carbonate (CaC03) of 33 to 36 mg/L and 22 to 27 mg/L, respectively, and a specific conductance range of 120 to 130 umhos/cm. Other parameters monitored in the holding tank were pH  (7.2), dissolved oxygen concentration (85 to 92% of saturation) and flow rate (13.2 to 15.3 tank volume replacements/day). Fish used during the definitive exposure were maintained under these conditions for 14 days prior to testing. The temperature in the holding tank ranged from 11 to 12 degrees C during this 14-day period. The fish were fed a dry commercial pelleted food, ad libitum, daily, except during the 48-hour period prior to test initiation or during the exposure period.

The toxicity test was conducted using an exposure system consisting of an intermitten-flow proportional diluter (Mount and Brungs, 1967) with a 60% dilution factor, a temperature controlled water bath and a set of 14 exposure aquaria. The test system, constructed entirely of glass and silicone sealant, was designed to provide five concentrations of the test material, a dilution water control and a solvent control (acetone, CAS# 67-64-1). All treatment levels and the controls were maintained in duplicate. Test aquaria were impartially positioned in a waterbath containing circulating water cooled by a Frigid Unit one-horsepower chiller which was designed to maintain the test solutions temperature at 12 ± 2 degrees C. Test solutions were not aerated. Exposure aquaria were maintained throughout the 96-hour test in an area illuminated by Duro-Test Vda-Lite fluorescent bulbs at an intensity of 20 to 85 footcandles (215-915 lux) at the surface of the test solutions. Light intensity was measured with a General Electric Model 214 light meter. The photoperiod was the same as that of the culture area (16 hours light : 8 hours dark).

Prior to initiating the definitive study, a preliminary test was conducted where rainbow trout were exposed under flow-through conditions to nominal ethyl methacrylate concentrations of 52, 87, 150, 240 and 400 mg/L and a dilution water control (five organisms per concentration and the control). Mortality of 100% was observed among fish exposed to the highest treatment level tested (400 mg /L) following 24 hours of exposure and among fish exposed to the 240 mg /L treatment level following 48 hours of exposure. At test termination (96 hours), no mortality was observed among fish exposed to the remaining concentrations tested (52, 87 and 150 mg /L). Sublethal effects (e.g., partial loss of equilibrium, lethargy) were observed among all of the surviving fish exposed to the 150 mg/L treatment level and among one of the surviving fish exposed to the 87 mg/L treatment level. Based on these results, nominal ethyl methacrylate concentrations of 52, 87, 150, 240 and 400 mg/L were selected for the definitive 96-hour study.

A 650 mg/mL stock solution was prepared on test days-2, 1 and 2 of the definitive exposure by dissolving approximately 262 g of ethyl methacrylate (260 g as active ingredient) with 400 mL of acetone. Based on the density of the test material and the volume of material and acetone used during the preparation of the stock solution, it was determined that the stock solutions consisted of 29% organic solvent and 71% test material (volume-volume). The resultant stock solution was clear and colorless and contained no visible sign of undissolved test material (e.g., precipitate).

Prior to test initiation, a 50-mL Glenco gas-fight syringe in conjunction with a Sage Syringe pump was calibrated to deliver 1.42 mL/cycle of the 650 mg/mL stock solution of ethyl methacrylate into the diluter system's chemical mixing chamber, which also received 2.29 L of dilution water per cycle. The mixing chamber was positioned in an ultrasonic waterbath containing a water driven stirrer which aided in the solubilization of the test material into the dilution water. The concentration of ethyl methacrylate in the solution contained within the mixing chamber was equivalent to that of the highest nominal test concentration (400 mg /L) and was proportionally diluted (60%) to produce the remaining nominal test concentrations (240, 150, 87 and 52 mg /L). The concentration of acetone introduced to the solvent control vessels equaled 0.62 mL/L This concentration was based on the standard assumption that the test material stock solution consisted of > 95% organic solvent. Since during this study the test material stock solution consisted of only 29% acetone, the concentration of solvent in the solvent control aquaria exceeded the level of acetone in the treatment vessels. Therefore, the response of the organisms during this study provided a clear demonstration that concentrations of acetone equal to and exceeding the levels maintained in the treatment level solutions did not adversely affect the exposed rainbow trout.

The definitive test was initiated when rainbow trout (20 fish per treatment level and the controls) were impartially selected and distributed to each replicate aquarium. Fish were added two at a time to each replicate aquarium until each aquarium contained 10 fish. The maximum organism loading concentration was 0.071 g of biomass per liter of flowing test solution per day.  All aquaria were examined after 0, 3, 6, 24, 48, 72 and 96 hours of exposure as follows: mortalities were recorded and removed, biological observations, including sublethal effects (e.g., erratic swimming behavior, lethargy), of the exposed rainbow trout and observations of the physical characteristics of the test solutions (e.g., presence of precipitate, film on the solution's surface) were made and recorded.

ANALTYICAL MONITORING: Replicates of the high, middle, and low treatment levels and the dilution water control were sampled and analyzed for ethyl methacrylate concentration twice prior to the start of the definitive exposure. All samples were analyzed for ethyl methacrylate using high performance liquid chromatography (HPLC).

STATISTICAL METHODS: Three statistical methods were evaluated: moving average angle analysis, probit analysis, and nonlinear interpolation 95% confidence limits calculated by binomial probability. Moving average angle and probit analyses yield statistically sound results only if at least two concentrations produce a mortality of between 0 and 100% of the test organism population. The selection of reported LC50 values and 95% confidence intervals was based upon an examination of the data base and the results of the computer analysis. Selection criteria included the establishment of a concentration-effect (mortality) relationship, the number of concentrations causing partial responses, and the span of responses bracketing the LC50 value. If two or more statistical methods produced acceptable results, then the method which yielded the smallest 95% confidence interval was selected. The No-Observed-Effect Concentration (NOEC) during the 96-hour exposure period was also determined. The NOEC is defined as the highest concentration tested at and below which there were no toxicant related mortalities or physical and behavioral abnormalities (e.g., lethargy, loss of equilibrium, darkened pigmentation) with respect to the control organisms.

	Remark
	:
	Result based on mean measured concentration

	Result
	:
	Analytical results:
Nominal conc.:   0, 52, 87, 150, 240 mg/L
Measured conc.:  0, 25, 51,  80, 120 mg/l

Preliminary study:
Mortality of 100% was observed among fish exposed to the highest treatment level tested (400 mg /L) following 24 hours of exposure and among fish exposed to the 240 mg /L treatment level following 48 hours of exposure. At test termination (96 hours), no mortality was observed among fish exposed to the remaining concentrations tested (52, 87 and 150 mg /L). Sublethal effects (e.g., partial loss of equilibrium, lethargy) were observed among all of the surviving fish exposed to the 150 mg/L treatment level and among one of the surviving fish exposed to the 87 mg/L treatment level. Based on these results, nominal ethyl methacrylate concentrations of 52, 87, 150, 240 and 400 mg/L were selected for the definitive 96-hour study.

Definitive study:
Mortality of 100% was observed among organisms exposed to the highest treatment level (200 mg A.I./L mean measured concentration) following three hours of exposure, while 100% mortality was observed among organisms exposed to the 120 mg A.I./L treatment level after 24 hours of exposure. At test termination (96 Hours), no mortality was observed among fish exposed to the remaining treatment levels tested (28, 51 and 80 mg A.I./L mean measured concentration). Sublethal effects (e.g., loss of equilibrium, lethargy) were observed among several of the surviving fish exposed to 51 mg A.I./L treatment level and among all of the surviving fish exposed to the 80 mg A.I./L treatment level. Based on these data, the observed effects were clear concentration-dependent.
Based on mean measured concentrations, the 96-hour LC50 value for ethyl methacrylate in rainbow trout was estimated by nonlinear interpolation to be 100 mg /L (95% confidence limits calculated by binomial probability of 80 to 120 mg/L). The No-Observed-Effect Concentration (NOEC) value was determined to be 28 mg/L.

	Test substance
	:
	Ethyl Methacrylate, sample No. E207, CAS Registry No. 97-63-2,a clear liquid received from E.I. DuPont de Nemours & Company; reported purities of 99.12% ester/0.0005 % methacrylic acid and 99.16 % ester/0.0010 % methacrylic acid were received on 23 September and 17 November 1994, respectively.

	Reliability
	:
	(1) valid without restriction

	
	
	DATA QUALITY: Study was conducted in accordance with a recognized scientific method for determining acute toxicity to fish, OCED Guideline No 203. The study provides sufficient information to support the conclusion.

	Flag
	:
	Critical study for SIDS endpoint

	
	(177)

	
	
	

	Type
	:
	static

	Species
	:
	Brachydanio rerio (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	= 250  IF "250" <> "" "." 
  

	LC50
	:
	= 567.2  IF "567.2" <> "" "." 
  

	LC100
	:
	= 1000  IF "1000" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

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

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	other TS: purity: 99.9%, stabilized with 100 ppm hydroquinone methylether


	Remark
	:
	LC-values were the same after 48 h.
LC50 value was calculated according to Litchfield and
Wilcoxon (1949)

	Test condition
	:
	10 Fishes/group; size: 2.0 +/- 1.0 cm; temperature: 23 +/- 1
degree C; pH: 7.8 +/- 0.2; oxygen concentration: 8.1 mg/l;
light/dark rhythm: 14h/10h; concentrations of TS: 0, 62.5,
125, 250, 500, 1000 mg/l; pH and oxygen concentration were
monitored daily.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study.

	
	(151)


4.2

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Type
	:
	flow through

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 41  IF "41" <> "" "." 
  

	EC50
	:
	> 66  IF "66" <> "" "." 
  

	Limit Test
	:
	no

	Analytical monitoring
	:
	yes

	Method
	:
	OECD Guide-line 202 

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	TEST DETAILS: The Daphnia magna were obtained from laboratory cultures maintained at Springborn. The culture water was prepared by fortifying well water based on the formula for hard water (U.S. EPA, 1975) and filtering it through an Amberlite XAD-7 resin column and a carbon filter Two weeks prior to test initiation, this water had total hardness and total alkalinity ranges as calcium carbonate (CaCO3 of 160 to 170 mg/L and 110 to 120 mg/L, respectively, a pH range of 7.9 to 8.3, a specific conductance range of 500 umhos/cm and a dissolved oxygen concentration of greater than 60% of saturation. The daphnid culture area received a regulated photoperiod of 16 hours of light and 8 hours of darkness. Light intensity in the culture area ranged from 70 to 90 footcandles (753-915 lux). A waterbath in the culture area was used to maintain the culture solution temperature at 20 +/- 2 degrees C. Daphnids were fed a combination of trout food and unicellular green algae (Ankistrodesmus falcatus, 4 x 10E7 cells/ml) once daily.

The dilution water used during this study was from the same source as the culture water described above and had a total hardness and total alkalinity (as CaC03) of 160 and 110 mg/L, respectively, a pH of 8.3 and a specific conductivity of 500 umhos. During holding and prior to use, the dilution water was continuously aerated.

The toxicity test was conducted using an exposure system consisting of an intermittent flow proportional diluter (Mount and Brungs, 1967) and a set of 14 exposure vessels. The test system was designed to provide five concentrations of the test material, a dilution water control and a solvent (acetone, CAS # 67-64-1) control. Exposure vessels were maintained in an area illuminated (50 to 70 footcandles; 538-753 lux) with Sylvania Cool White and Duro-Test Vita-Lite fluorescent lights.

Selection of nominal ethyl methacrylate concentrations for the 48-hour definitive flowthrough toxicity test with daphnids was based on toxicity information developed at Springborn through preliminary testing. Based on these results, nominal ethyl methacrylate concentrations of 39, 65, 110, 180 and 300 mg/L were selected for the definitive exposure.

The test was initiated when daphnids (< 24 hours old) were impartially selected and introduced, two at a time, to each replicate exposure vessel until each vessel contained 10 daphnids. A total of 20 organisms were exposed to each treatment level and the control(s) solutions.

The number of immobilized daphnids observed in each replicate test vessel was recorded at 24 and 48 hours during the exposure period. Daphnids were determined immobile if, after gentle prodding, no movement except for minor appendages was observed (i.e., absence of movement within the solutions water column). Biological observations (e.g., abnormal behavior or appearance of the test organisms) and observations of the physical characteristics of the test solutions (e.g., precipitate, film on the surface of the test solution) were also made and recorded at test initiation and at 24 and 48 hours of exposure. Daphnids were not fed during the 48-hour definitive exposure.

ANALYTICAL MONITORING: Both replicates of each treatment level and the controls were sampled and analyzed for ethyl methcrylate concentration twice prior to the start of the definitive exposure. Results of these pretest analyses were used to judge whether sufficient quantities of ethyl methacrylate were being delivered to the test vessels and the appropriate test concentrations were being maintained in order to initiate the definitive exposure. During the in-life phase of the definitive study, water samples were removed and analyzed for ethyl methacrylate concentrations at 0 and 48 hours.

STATISTICAL METHODS: Not stated

	Result
	:
	RESULTS: 
Preliminary test:
During preliminary investigations, the diluter system was calibrated to deliver five nominal concentrations of ethyl methacrylate (i.e., 1000, 600, 360, 220 and 130 mg/L). Concurrent control vessels were also maintained. Daphnids (<24-hours old) introduced to all vessels containing ethyl methacrylate were observed caught on the solutions' surfaces and 50 to 100% immobilization occurred within 24 hours. Analysis of the highest treatment level (i.e., 1000 mg/L, nominal) established measured concentrations of ethyl methacrylate of approximately 50 mg/L. Due to the number of observed organisms caught on the solutions' surface, this test was terminated after 24 hours. A subsequent preliminary exposure was conducted exposing daphnids to nominal ethyl methacrylate concentrations ranging from 39 to 300 mg/L. During this subsequent investigation several organisms were observed caught on the solutions' surface of the two highest treatment levels. However, <10% immobilization occurred among the exposed cultures. Pretest analyses of the highest treatment level (300 mg/L, nominal) resulted in measured ethyl methacrylate concentrations of 68 to 87 mg/L. These measurements demonstrate that reduction of the nominal treatment levels from 130-1000 mg/L to 39-300 mg/L did not correspond to a similar reduction in measured concentrations. This absence of reduced measured concentrations established that the nominal treatment levels during both preliminary tests exceeded the functional water solubility of ethyl methacrylate under the maintained conditions. Based on these data, the following nominal ethyl methacrylate concentrations were selected for the definitive exposure: 39, 65, 110, 180 and 300 mg/L. Mean measured concentrations ranged from 22 to 27 % of nominal and defined the concentrations tested as 8.7, 16, 30, 41 and 66 mg A.I./L. Coefficients of variation for all mean measured concentrations averaged 8.8 %. This range of treatment levels, which did not elicit a response (i.e., immobilization of >50%), did include concentrations of the ethyl methacrylate which equalled the maximum functional water solubility. Testing at higher nominal levels would result in exposure conditions that would include a significant surface film of undissolved test material which would result in an adverse response due to direct exposure to undissolved ethyl methacrylate.

Definitive test:
Following 48-hours of exposure, 25 % immobilization was observed among daphnids exposed to 66 mg A.I./L of ethyl methacrylate. All mobile daphnids exposed to this treatment level exhibited lethargic behavior. During the same period, no significant (i.e., >5 %) immobilization or sublethal effects were observed among organisms exposed to the remaining treatment levels (i.e., 8.7, 16, 30 and 41 mg A.I./L). 
Based on the results of this study, the 48-hour EC50 value was empirically estimated to be >66 mg/L, the highest mean measured concentration of ethyl methacrylate tested. The No-Observed-Effect Concentration (NOEC) for ethyl methacrylate in D. magna was determined to be 41 mg/L.

	Test substance
	:
	Purity: 99.1 %
Impurities: 0.001 % methacrylic acid
            0.100 % water
            15 - 20 ppm methyl ether of hydroquinone

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: 
66 mg/L was the highest achievable test concentration under the mentioned test conditions.
This study was conducted in accordance with a recognized scientific procedure for determining acute toxicity to aquatic invertebrates, OECD Guideline No 202, and provides sufficient information to support the conclusions.

	Flag
	:
	Critical study for SIDS endpoint

	
	(138)

	
	
	

	Type
	:
	

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	EC50
	:
	> 100  IF "100" <> "" "." 
  

	Analytical monitoring
	:
	no data

	Method
	:
	Directive 84/449/EEC, C.2 "Acute toxicity for Daphnia"

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	


	Test substance
	:
	Purity of the test substance not mentioned.

	Reliability
	:
	(4) not assignable

	
	
	Cited only. Original not available.

	17.06.2008
	(47)


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
	:
	= 110  IF "110" <> "" "." 
  

	LOEC
	:
	> 110  IF "110" <> "" "." 
  

	EC50
	:
	> 110  IF "110" <> "" "." 
  

	Limit test
	:
	yes

	Analytical monitoring
	:
	yes

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

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	METHOD:  Limit dose study based upon OECD Procedure 201. 
GLP: Although not GLP certified, the study was designed and carried out in a GLP certified laboratory according to the principles of Good Laboratory Practice.

SPECIES: The test organism was the unicellular green alga Selenastrum capricornutum Printz, (Strain ATCC 22662) (new name: Pseudokirchneriella subcapitata) from laboratory cultures maintained under axenic conditions.  A culture of the alga in the exponential growth phase was used as inoculum for the test. The culture medium used for the test, and for the maintenance of cultures of the alga used as inoculum for the test was based on that described by Miller et al (1978), with an increased NaHCO3 concentration (equivalent to 115 mg/L) to serve as an extra carbon (dioxide) source. 

STATISTICAL METHODS: Cell density and Biomass by one-way analysis of variance, and Dunnett's procedure (Dunnett C W, 1964) was used to identify significant differences (P = 0.05) from the control. The percentages of growth were transformed to probability scale and analysed by linear regression against log concentration, to estimate the median effective concentration (based on biomass curve area, EbC50) and its 95% confidence limits.

	Result
	:
	
Analytical: At test initiation, the measured concentrations ranged from 97 to 120 % of nominal concentrations. At test termination, measured concentrations were 98 to 100 % of nominal equating to mean concentrations over the test of 98 and 100 % of nominal. Results were therefore based on mean measured concentrations that defined the treatment levels i.e. 9.8 and 110 mg a.i./L. The percent loss of test material over the 72 hour incubation period was 3 and 17 % respectively.

Biological: Test concentrations of 9.8 and 110 mg/L ethyl methacrylate had minimal effect on algal cultures compared with controls. Cell numbers increased from initial estimated concentrations of 0.106 x 10E4 cells/ml to yield final cell densities of 20.5 and 24.1 x10E4 cells/ml, compared with controls of 24.2 x10E4 cells/ml. This corresponded with an inhibition of biomass (area under curve) of 11 and 10 % respectively compared with controls. Neither of the test concentrations achieved statistical significance. Growth rates were comparable between test and control groups with 2 and 0 % inhibition respectively for 9.8 and 110 mg/L ethyl methacrylate compared with control rates. Insufficient data points were available to estimate the median effective concentration of ethyl methacrylate as the maximum percent inhibition achieved was 11 %. The study effectively acted as a limit test. The NOEL (P = 0.05) was 110 mg a.i//L (72 hrs) and the LOEC (P = 0.05) >110 mg a.i./L. (72 hrs) based upon growth and biomass. 

	Test condition
	:
	TEST DETAILS: Based on data provided by the sponsor nominal ethyl methacrylate concentrations of 10 and 100 mg a.i./L were selected. This corresponded to measured initial concentrations of 7.8 and 120 mg a.i./L.

All test concentrations were prepared by the direct addition of an appropriate weight of the relevant test substance to sterile medium to a final volume of 1000 ml. Solutions were observed to be clear and colourless with no visible undissolved test substance.

The test vessels were borosilicate glass bottles of 50 ml nominal capacity filled completely (approximately 60 ml of test solution), with airtight, teflon faced disc/crimp closures. Four replicates of the control and duplicates of each concentration of the test substance were employed. Flasks were randomly distributed in two incubators. Each replicate test vessel was inoculated with 0.200 ml of the inoculum culture to give a nominal cell density of 0.100 x 10E4 cells ml-1. Three 60 ml volumes of Coulter electrolyte, inoculated in the same manner, had a mean measured cell density of 0.106 x 10E4 cells ml-1. This value was used for growth calculations. The cultures were incubated at 24 ± 2°C (the nominal test temperature), under continuous "cool-white" illumination, with orbital shaking at 160 rpm, in Gallenkamp type INR-401 orbital incubators. All test vessels were sacrificed, i.e. not replaced post sampling the removal of aliquots for analysis at each time point would create a headspace volume, allowing the possibility of volatilisation of the test substance.

pH rose during the incubation period from and initial range of 8.31 to 8.37, to a final range of 7.3 to 9.17 at 72 hrs. During the course of the test the pH of the control solutions also increased by 0.92 to 1.35 units. This increase was due to the high algal cell densities allied to the fast growth rates (the mean control values for the algal cell densities in the individual incubators increased by x 228 and x 284 over the course of the test). A high orbital shaking rate (160 rpm) was used to minimise this pH shift.

ANALYTICAL PROCEDURE: Test concentrations were measured at 0 and the 72 hours. Aqueous samples were diluted x 2 with far-UV grade acetonitrile and the resulting solutions analysed by high performance liquid chromatography using an ultra-violet detector. The samples were quantified against mixed standards of methyl, ethyl and isobutyl methacrylate prepared in 50:50 far-UV grade acetonitrile:water.

	Test substance
	:
	Ethyl methacrylate, Sample Lot AS09819AS , Aldrich Fine Chemicals, 22 February 1999, declared purity of 99 % (ester); clear liquid; CAS No. 97-63-2. Upon receipt at the test material was stored refrigerated in a dark. Test concentrations were adjusted for purity of the test material and are reported as milligrams per litre of solution (mg/L).

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, but some details re: results are missing.

	Flag
	:
	Critical study for SIDS endpoint

	18.06.2008
	(175)

	
	
	

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

	Endpoint
	:
	growth rate

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 10  IF "10" <> "" "." 
  

	LOEC
	:
	= 27  IF "27" <> "" "." 
  

	EC50
	:
	> 72  IF "72" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other: Conducted based upon OECD Procedure 201 (and OPPTS Draft Guideline 850.5400; EC Guideline Annex V - Part C.3) 

	Year
	:
	2002

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	SPECIES: Freshwater green alga Pseudokirchneriella subcapitata, formerly Selenastrum capricornutum, strain 1648, Class Chlorophyceae obtained from the Carolina Biological Supply Company, Burlington, North Carolina, and was maintained in stock culture at Springborn. The stock cultures were maintained within the following conditions: a shaking rate of 100 +/- 10 rpm, temperature of 24 +/- 1 degrees C and continuous illumination of 300 to 500 footcandles (3200 to 5400 lux) for a minimum of four days prior to test initiation. Temperature was controlled using an environmental chamber. Lighting was supplied by Duro-Test Vita-Lite fluorescent lights. Culture flasks were agitated continuously on an orbital shaker.  The inoculum used to initiate the toxicity test with ethyl methacrylate was taken from a stock culture that had been transferred to fresh medium four days prior to testing.

STATISTICAL METHODS: The EC50 value and 95% confidence limits were determined by linear regression of response (percent reduction of cell density or growth rate as compared with control) vs. mean measured concentration over the range of concentrations where a clear exposure-response relationship was observed. Four linear regressions were estimated based on (a) untransformed data, (b) untransformed response vs. logarithm-transformed concentration, (c) probit-transformed response vs. untransformed concentration, and (d) probit-transformed response vs. logarithm-transformed concentration. The regression that best fit the data was selected based on the highest coefficient of determination. This regression equation was then applied to estimate the EC values and their 95% confidence limits, using the method of inverse prediction (Sokal and Rohlf, 1981). When all concentrations caused <50% inhibition, the EC50 was empirically estimated to be greater than the highest concentration tested.

Based on the results of statistical analysis performed for both 96-hour cell density and the average growth rate data, the highest mean measured concentration that caused no statistical adverse effect (p < 0.05), the No-Observed-Effect Concentration (NOEC) was determined using Williams' Test (Williams, 1971, 1972). The data were first checked for normality using Shapiro-Wilks' Test (Weber et al. 1989) and for homogeneity of variance using Bartlett's Test (Homing and Weber, 1985).

TEST DETAILS: Based on data provided by the sponsor nominal ethyl methacrylate concentrations of 1.0, 2.6, 6.4, 16, 40 and 100 mg a.i./L were selected. This corresponded to adjusted initial concentrations of 0.74, 1.8, 4.3, 10, 27 and 72 mg a.i./L.

A 100 mg a.i./L primary stock solution was prepared by placing 0.6046 g of ethyl methacrylate (0.6001 g a.i.) in a 6000 mL container and diluting to volume with sterile AAP medium containing an additional 500 mg/L sodium bicarbonate (NaHCO3). The resulting stock solution was observed to be clear and colorless with no visible undissolved test substance. To minimize the potential for volatilization of the test substance, each replicate test solution (13 replicates per treatment level and control) was prepared by directly adding the appropriate volume of the 100 mg a.i./L primary stock solution to the sterile AAP medium (containing an additional 500 mg/L of sodium bicarbonate) in each 290-mL replicate test flasks. The flask was swirled to mix the solution and 0.608 mL of an inoculum of Pseudokirchneriella subcapitata cells, at a density of 477 x 104 cells/mL, was aseptically introduced into each flask.  This inoculum provided the required cell density of approximately 1.0 x 104 cells/mL. Each flask was then entirely filled (approximately 290 mL) with the appropriate test or control solution, yielding zero headspace, and immediately capped with a Teflon®-lined screw cap. The control flasks were prepared and maintained under the same conditions as the treatment vessels but contained no ethyl methacrylate. 

In order to estimate the impact that the presence of algal biomass had on the test substance concentration, an additional replicate flask (14) of the 16 mg a.i./L (nominal) treatment level was prepared. This flask, which was not inoculated with algae, was analyzed after 96 hours of exposure for ethyl methacrylate concentration. The result of this analysis was compared with the results for the 16 mg a.i./L solution containing algae.
Recovery for Algistatic/Algicidal Properties was determined by removing a composite sample from the three replicate vessels of the 100 mg a.i./L test concentration at test termination. The sample was then diluted with freshly prepared AAP medium to prepare a subculture with a nominal concentration of 1.0 mg a.i./L. Subcultures were incubated for nine days under conditions consistent with those maintained during the definitive exposure. During this period, the subculture was microscopically examined every other day to determine whether or not cell growth had resumed. The subculture was discontinued after a substantial increase in cell density (i.e. >10X) was observed.
Prior to test substance analysis test culture samples were centrifuged at 15,000 rpm for 15 minutes to remove algal cells from the test solutions. Ethyl methacrylate was determined in the supernatant by a high performance liquid chromatographic system using ultraviolet detection (HPLC/UV) procedure based on methodology validated at Springborn.

	Result
	:
	Analytical: At test initiation, the measured concentrations ranged from 63 to 74% of nominal concentrations. Based on the observed odor present during test solution preparation this loss was judged to be due to volatilization. At test termination, measured concentrations were below the limit of quantification in all treatment levels. It was judged that loss of test substance may have occurred upon opening the test flasks for sample collection and during centrifugation of the test solutions to remove algal cells rather than during the test exposure. This view was supported by the presence of positive pressure in the test vessels upon opening of the screw tops at the end of the exposure period and comparable losses in the 96-hour sample from the 16 mg a.i./L nominal treatment level, without algae. Based on the observed decline in nominal test substance concentration, results were based on initial measured concentrations that defined the treatment levels 0.74, 1.8, 4.3, 10, 27 and 72 mg a.i./L.

Biological: At 96 hours of exposure, cells exposed to the 10 mg a.i./L treatment level were observed to be clumped. Cells exposed to the 27 and 72 mg a.i./L treatment levels were observed to be clumped and bloated.  Cells exposed to the remaining concentrations tested and the control were observed to be normal. Cell density was significantly reduced (Williams' Test) in the 10, 27 and 72 mg a.i./L treatment levels as compared to the control.  The NOEC was determined to be 4.3 mg a.i./L.  No concentration tested exceeded 50% inhibition of cell density, therefore, the 96-hour EC50 for cell density was empirically estimated to be >72 mg a.i./L. Since a well-defined concentration-response for reduction in biomass was not observed, Dunnett's Test was used in place of the Williams' Test for the determination of the NOEC. Based on Dunnett's Test and the highest concentration with <10% reduction in biomass, the NOEC was determined to be 4.3 mg a.i./L.

The 0- to 72-hour growth rate in the control averaged 1.62 days-1.  The 0- to 72-hour growth rate in the 0.74, 1.8, 4.3, 10, 27 and 72 mg a.i./L treatment levels averaged 1.51, 1.55, 1.54, 1.50, 1.43 and 1.31 days-1, respectively. Statistical analysis (Williams' Test) determined a significant reduction in the 27 and 72 mg a.i./L treatment levels when compared to the growth rate in the control. Based on these results, the NOEC for growth rate was determined to be 10 mg a.i./L.  Since no concentration tested approached 50% reduction in growth rate, the 72-hour ErC50 was empirically estimated to be >72 mg a.i./L, the highest initial measured concentration tested.

Algistatic/Algicidal determination: During the 4 day recovery period cells from one replicate of the 100 mg a.i./L nominal solution, dilued to 1.0 mg a.i./L i.e. the lowest nominal concentration tested, grew from an initial estimated cell density of 0.86 x 104 cells/mL to a cell density of 269 x 104 cells/mL indicating algistatic, rather than algicidal effects on the growth of Pseudokirchneriella subcapitata at 100 mg a.i./L (nominal) / 72 mg a.i./L measured.

	Test substance
	:
	Ethyl methacrylate, Sample E708 was received from DuPont Specialty Chemicals on 26 April 2001; purity 99.251% ester; clear liquid; CAS No. 97-63-2. Upon receipt at Springborn the test material was stored at room temperature (approximately 20 °C) in a dark, ventilated cabinet. Test concentrations were adjusted for purity of the test material and are reported as milligrams per litre of solution (mg/L).

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study with acceptable restrictions.

	Flag
	:
	Critical study for SIDS endpoint

	17.06.2008
	(69)

	
	
	

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

	Endpoint
	:
	growth rate

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= .0037  IF ".0037" <> "" "." 
  

	EC50
	:
	= .64  IF ".64" <> "" "." 
  

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

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	TEST DETAILS: A 10 mg/mL stock solution was prepared prior to test initiation by diluting 0.275 mL (0.250 mg as active ingredient based on 0.918 g/mL) of ethyl methacrylate in 25 mL of acetone (CAS #67-64-1). The resultant solution was observed to be clear and colorless with no sign of undissolved test material (e.g., precipitate). Appropriate volumes of the 10 mg/mL stock solution were diluted to volume in a 10-mL volumetric flask with acetone to prepare secondary stock solutions with nominal concentrations of 0.031, 0.063, 0.13, 0.25, 0.50 and 1.0 mg/mL Test solutions with nominal concentrations of ethyl methacrylate equal to 0.0031, 0.0063. 0.013, 0.025, 0.050 and 0.10 mg/L were prepared by diluting 420 µl of the appropriate secondary stock solution to 4200 ml with diluted water. Additional dilution water was prepared and edsignated  the control, A solvent control solution was prepared by diluting 420 µl of acetone to 4200 ml with dilution water and contained an amaount of acetone equivalent to the amount in the test solution (0.10 ml/l).

Twelve replicate sterile Erlenmeyer flasks were used for each treatment level and the controls. Sufficient replication was provided such that three flasks from each treatment and control were opened daily for cell counts and then discarded due to potential loss of test material. Flasks were pre-conditioned prior to use by rinsing with the appropriate test solution. Each replicate flask was completely filled (zero headspace, approximately 265 ml?) with the appropriate test solution. Test vessels were fitted with Teflon-lined screw caps to minimize the loss of test material due to volatility. The control and solvent control flasks were maintained under the same conditions as the treatment level flasks.

Approximately 45 minutes after the test solutions were prepared and added to the test flasks, a 1.8 mL inoculum of Selenastrum capricornutum cells at an approximate density of 1 47 x 10E4 cells/mL was aseptically introduced into each flask. This inoculum provided the required initial (day 0) cell density of approximately 1 .0 x 10E4 cells/mL. At each 24-hour observation interval, cell counts were conducted on three replicate vessels.

The cell density of each culture at each 24-hour interval was calculated by dividing the number of cells counted by the number of fields examined and then multiplying by 10E4 to incorporate the sample volume. A mean and standard deviation was calculated for the cell density of each treatment level and the controls.

The growth rate (u, in days") for each replicate flask was calculated from the changes in cell densities over time using the following equation:

ln(X,/Xo)

ti-to

where 
u growth rate (days-1)

In natural log

Xo = initial cell density (cells/mL)

X, = cell density at an observation interval

to = day 0

ti = test day (e.g., day 1. 2, 3 or 4)
EC10, EC50 and EC90 values (based on initial measured concentrations, which reduced cell density by 10, 50 and 90%, respectively) were calculated based on cell density after 96 hours of exposure.

SPECIES: Freshwater green alga Selenastrum capricornutum, strain 1648, Class Chlorophyceae. The alga was originally obtained from the Carolina Biological Supply Company, Burlington, North Carolina, and maintained in stock culture at Springborn. The stock cultures were maintained within the following conditions: a shaking rate of 100 +/-10 rpm, temperature of 24 +/- 1 degrees C and continuous illumination of 300 to 500 footcandles for a minimum of four days prior to test initiation. Temperature was controlled using an environmental chamber. Lighting was supplied by Duro-Test Vita-Lite fluorescent lights. Culture flasks were agitated continuously on an orbital shaker.  The inoculum used to initiate the toxicity test with ethyl methacrylate was taken from a stock culture that had been transferred to fresh medium three days prior to testing.

ANALYTICAL MONITORING: Temperature was measured continuously. Water quality parameters (pH and conductivity) were measured on day 0 and at the termination of the 96-hour exposure period. Measurements on day 0 were conducted on the test solution remaining in the mixing flasks after the individual test flasks had been filled. pH measurements were performed daily on a composite sample of the three replicate test vessels for each treatment level and the controls observed that day. At test termination, conductivity was measured in a composite of the three replicate solutions for each treatment and control. 

At test initiation (0 hour) and test termination (96 hours), a single sample from each test concentration and each control was removed for analysis of ethyl methacrylate concentration. All samples were analyzed for ethyl methacrylate using a gas chromatography procedure with flame ionization detection detection (GC-FID).

STATISTICAL METHODS: The 96-hour EC10, EC50 and EC90 values and their 95% confidence limits were determined by linear regression of response (percent reduction of cell density) as compared with pooled controls vs. initial measured concentration over the range of concentrations where a clear exposure response relationship was observed. Four linear regressions were estimated based on (a) untransformed data, (b) untransformed response vs. logarithm-transformed concentration, (c) probit-transformed response vs. untransformed concentration, and (d) probit-transformed response vs. logarithm-transformed concentration. The regression that best fit the data was selected based on the highest coefficient of determination. This regression equation was then applied to estimate the EC values and their 95% confidence limits, using the method of inverse prediction (Sokal and Rohlf, 1981).

Based on the results of statistical analysis performed for both 96-hour cell density and the average growth rate data, the highest initial measured concentration that caused no statistical adverse effect (p < 0.05), the No Observed Effect Concentration (NOEC), was determined using Williams'  Test (Williams, 1971, 1972). The data were first checked for normality using Shapiro Wilks'Test (Weber et al., 1989) and for homogeneity of variance using Bartlett's Test (Homing and Weber, 1985).

	Result
	:
	RESULTS: A closed system preliminary range-finding test was conducted exposing S. capricornutum to nominal ethyl methacrylate concentrations of 0.010, 0.10, 1.0 and 10 mg/L, and a control and solvent control. Duplicate exposure vessels were established for each concentration and the controls. Following 96 hours of exposure, cell densities in the treatment levels (0.010, 0.10, 1.0 and 10 mg/L) averaged 72, 48, 38 and 30 x 10E4 cells/mL, respectively. The control and solvent control solutions averaged 94 and 91 x 10E4 cells/mL. Based on these results, nominal ethyl methacrylate concentrations of 0.0031, 0.0063, 0.013, 0.025, 0.050 and 0.10 mg/L were selected for the definitive study.

At test termination, cell fragments and bloated cells were observed in the four highest treatment levels (0.013, 0.021, 0.048 and 0.098 mg/L). Cells exposed to the remaining treatment levels (0.0037 and 0.0073 mg/L) and the controls were observed to be normal throughout the 96-hour exposure period. At test termination, cell densities generally followed the established concentration gradient, decreasing with increasing test concentration. The average cell density in the exposure solutions containing ethyl methacrylate concentrations of 0.0037, 0.0073, 0.013, 0.021, 0.048 and 0.098 mg/L was 100, 80, 87, 79, 69 and 66 x 10E4 cells/mL, respectively. Cell density in the control and solvent control averaged 94 and 92 x 10E4 cells/mL, respectively. Statistical analysis (Williams' Test) established that the cell densities at treatment levels >0.0073 mg/L ethyl methacrylate were significantly different from the density in the pooled control (93 x 10E4 cells/mL) at test termination. Cell density in the 0.0037 mg/L treatment level was comparable to the pooled control. Based on these results, the 96-hour No-Observed Effect Concentration (NOEC) for cell density was determined to be 0.0037 mg/L. Using standard calculations, the 96?hour EC50 value for ethyl melhacrylate, based on cell density, was estimated to be greater than 0.098 mg/L, the highest concentration tested. The percent inhibition at this treatment was 29%. An EC50 value of 0.64 mg/L (corresponding 95% confidence limits of 0.084 and 19 mg/L) was extrapolated from the cell density data set.

	Test substance
	:
	Purity: 99.1 %
Impurities: 0.0007 % methacrylic acid
            0.0023 % water
            15 - 20 ppm methyl ether of hydroquinone

	Reliability
	:
	(3) invalid

	
	
	The result was not reproducible in any one of subsequent studies and does not match the category under a QSAR perspective.

	17.06.2008
	(68)

	
	
	

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

	Endpoint
	:
	other: Cell count

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 10  IF "10" <> "" "." 
  

	EC50
	:
	> 100  IF "100" <> "" "." 
  

	Method
	:
	ISO 8692 "Water quality - Fresh water algal growth inhibition test with Scenedesmus subspicatus and Selenastrum capricornutum"

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	Algae were obtained by Algal Cultures, Institute of Plant Physiology, University of Göttingen, Nikolausberger Weg 18, Göttingen, Germany. Algal growth medium was the ISO medium.
The assay was carried out in Erlenmeyer flaks (125 ml), iluminated with a constant light (3000 lux) and maintained at 23°C with stirring (150 rd/min.). Each flask contained 45 ml of tested sample and 5 ml of inoculum to ensure a final algal concentration of 5 E5 cells/ml. The assay was performed in triplicate.
After 5h of incubation, the toxicity was evaluated with both direct fluorescense measurement and with the fluorescin diacetate (FDA) method (Gilbert et al., 1992). After 72 h of incubation, the toxicity was measured with direct fluorescence and cell counting. Direct fluorescense was measured from a 2-ml aliquot with a 438-nm excitation filter and 684-nm emission filter. A low fluorescence level compared to the control indicated a reduced level of photosynthetic pigments and therefore toxicity to the photosystems.

	Remark
	:
	Results are expressed as nominal concentrations.

	Result
	:
	No toxic effects were measured after 5 hours incubation by direct flourescense measurement or in the flourescein diacetate method.

	Test substance
	:
	Purity: 99,1 %, obtained from Elf-Atochem (France)

	Reliability
	:
	(2) valid with restrictions

	
	
	Well documented screening test.

	17.06.2008
	(141)


4.4

TOXICITY TO MICROORGANISMS E.G. BACTERIA

	
	
	

	Type
	:
	aquatic

	Species
	:
	activated sludge

	Exposure period
	:
	30 minute(s)

	Unit
	:
	mg/l

	EC0
	:
	= 10  IF "10" <> "" "." 
  

	EC50
	:
	= 1000 - IF "1000" <> "" "." 
-
 1800 

	Analytical monitoring
	:
	yes

	Method
	:
	ISO 8192 "Test for inhibition of oxygen consumption by activated sludge"

	Year
	:
	1986

	GLP
	:
	yes

	Test substance
	:
	other TS: purity: 99.9%, stabilized with 100 ppm hydroquinone monomethyl ether


	Remark
	:
	After contact time of 30 and 180 min the respiration rates
were measured for 10 min; differences in inhibition of
oxygen consumption were probably due to volatility of TS; at
1000 mg/l: TS was not detected after a test duration of 180
min; at 1800 mg/l: 55% inhibition were observed after
contact time of 30 min.

	Test condition
	:
	Temperature: 20 +/- 2 degree C; solids: 3 g/l; pH: 6.0-8.0;
aeration rate: 1 l/min; concentrations of TS: 0, 100, 180,
500, 750, 1000, 1800; reference substance:
3,5-dichlorophenol.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study.

	
	(70)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	40 hour(s)

	Unit
	:
	mg/l

	IGC50
	:
	= 982.39  IF "982.39" <> "" "." 
  

	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): -0.935 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
	:
	(2) valid with restrictions

	
	
	No GLP, no analytical monitoring

	
	(166) (167)

	
	
	

	Type
	:
	other: bioluminescence

	Species
	:
	Vibrio fisheri (Bacteria)

	Exposure period
	:
	22 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 80  IF "80" <> "" "." 
  

	EC10
	:
	= 90.2  IF "90.2" <> "" "." 
  

	EC50
	:
	= 142  IF "142" <> "" "." 
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: Microtox chronic toxicity test 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	At least two independent assays were conducted.

	Test condition
	:
	Incubation period: 22h

	Test substance
	:
	Purity: 99.1 %

	Reliability
	:
	(4) not assignable

	
	
	[very limited details available] 
screening test (short-term chronic test)

	19.06.2008
	(140) (141)

	
	
	

	Type
	:
	

	Species
	:
	Chilomonas paramaecium (Protozoa)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	no data

	Result
	:
	EC (?) = 178 mg/l

	Reliability
	:
	(4) not assignable

	
	
	Cited only. Original not available.

	
	(182)


4.5.1
CHRONIC TOXICITY TO FISH

	
	
	

	Species
	:
	other: Danio rerio (former name: Brachydanio rerio)

	Endpoint
	:
	other: hatch, survival, growth

	Exposure period
	:
	35 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 9.4  IF "9.4" <> "" "." 
  

	LOEC
	:
	= 18.8  IF "18.8" <> "" "." 
  

	LC10
	:
	= 16.9  IF "16.9" <> "" "." 
  calculated

	Analytical monitoring
	:
	yes

	Method
	:
	other: OECD 210, Fish Early-life Stage Toxicity 

	Year
	:
	2003

	GLP
	:
	yes

	Test substance
	:
	other TS: Methyl methacrylate


	Result
	:
	Results

Range finding test

The range of test concentrations was derived from existing ecotoxicity data. A series of static and flow through experiments was required to determine the optimum flow rates during the hatching phase because unexplained hatching problems occurred in flow-through experiments. On the other hand, the same concentrations were without effect under otherwise comparable test conditions in static experiments with comparable test concentrations at the beginning and end of the respective range finding tests.

Nominal and actual concentrations of test substance

MMA was known to be volatile and readily biodegradable. This was taken into account by using a flow-through protocol with a continuous feed of test material, and no aeration and acrylic covers on the aquaria, which minimized losses by volatilisation.
Despite these technical measures, the effects caused by rapid biodegradation of the test material could not fully be compensated and the measured test concentrations showed a high variability. The exchange rate of 12 volumes/day used between day 8 and day 35 was the highest flow rate which could be achieved with the available equipment.
Nevertheless, the time-weighted averages of the test concentrations throughout the test were close to the nominal concentration in case of the lowest test concentration or higher in the case of the second and higher test concentrations. 

All effect concentrations and calculations are based on mean measured concentrations.

Nominal concentrations 
Control, 9.4, 18.8, 37.5, 75 and 100 mg/l
Mean measured concentrations
0, 9.04, 22.1, 50.0, 114 and 214 mg/l 

There was no overlap between different concentration groups: Each individual value of each concentration was clearly separated from the corresponding values of the next lower or higher test concentrations. Hence, despite this observed variability, a clear concentration-effect relationship can be expected.

Episodes of particularly low concentrations were day 5-10 - after the onset of biodegradation until the flow had been increased to maximum - and after day 31 where lower measured concentrations were observed at 9.4 mg/l (nominal) despite a maximum flow of 12 exchanges/day.

Measured concentrations (75 and 100 mg/l not shown because all fish died up to day 6)
Nominal 9.4 mg/l-   -18.8 mg/l-   -37.5 mg/l-
day     1      2      1      2      1      2
0     11.8   12.8   29.2   24.9   47.7   48.0
1     13.2   16.9   25.8   37.8   50.6   50.2
2    (not available due to technical problems)
3      9.8   14.3   21.9   22.4   38.1   30.1
4      7.4    7.0   17.2   18.7   71.6   54.0
5      3.7    4.5    9.4   13.2   32.8   33.0
7      2.2    5.6   18.3   23.0   42.0   44.3
8      3.5    7.5   19.7   27.7   47.1   51.1
9      3.6    2.0   20.9   22.5   40.8   51.1
10     6.1    3.3   14.7   22.5   25.1   53.2
11    16.4   10.9   25.9   27.3   45.4   61.8
14    11.3   10.7   23.1   20.8   44.1   48.7
17    11.7   12.1   26.1   25.0   47.8   59.4
18    11.2   10.6   17.9   16.6   47.6   53.1
21     9.1    4.2   16.3   21.8   46.3   50.6
24    14.2   10.7   21.8   25.9   44.8   60.8
28    11.6    4.0   23.3   22.3   53.6   70.1
31     8.1    5.8   17.8   26.8   52.7   64.0
36     5.8    7.4   23.4   23.9   48.1   65.8

Time-weighed averages of test concentrations 
until day
Nominal 9.4 mg/l-   -18.8 mg/l-   -37.5 mg/l-
6      8.7   10.8   19.5   22.9   45.4   41.2
14     8.7    9.2   20.9   23.8   43.8   47.7
21     9.9    9.7   21.9   24.0   46.8   52.0
35     9.8    8.3   20.7   23.5   45.5   54.6

Nominal 9.4 mg/l-   -18.8 mg/l-   -37.5 mg/l-
Mean   9.8    8.3   20.7   23.5   45.5   54.6   
% of   104     89    110    125    121    146
nominal
Min    2.2    2.0    9.4   13.2   25.1   30.1 
Max   16     17     29     38     72     70 
Total 
mean    9.04 mg/l    22.1 mg/l     50.0 mg/l       
% of 
nominal    96           118           133
 
Effect data 

The NOEC based on measured concentrations was observed at 9.04 mg/l, the LOEC at 22.1 mg/l.
The results of the regression analyses (probit), based on time-weighted averages throughout the entire study, were: 
LC50 = 33.7 mg/l; LC10 = 16.9 mg/l

Hatch: 
On day 6 hatch success was comparable in controls and the lowest concentration (9.04 mg/l). At 21.1 and 50.0 mg/l a significantly lower hatch success was observed. At 114 and 214 mg/l (75 and 150 mg/l nominal conc.) all fish died before, during or immediately after hatch.

Survival: LC50 and LC10-values from probit analyses of total fish counts (mean survival for each concentration)
day   Mean control    LC50    LC10    C.L. of LC50
      survival (%)   (mg/l)  (mg/l)      (mg/l)
 6        94.6         46.3    19.7     35.5-65.5
14        89.7         40.8    17.7     37.2-44.8
21        80.8         36.9    16.5     33.3-41.0
35        78.8         33.7    16.9     30.7-37.1

Survival rates (%) at study termination and results of ANOVA followed by Williams' test; 114 and 214 mg/l (75 and 150 mg/l nominal conc.) not shown: all fish died before, during or immediately after hatch.
Overall Survival (replicates and mean)
Controls | 9.0 mg/l|22.1 mg/l|50.0 mg/l|
 80  77  | 78  75  | 69* 66* | 21* 24* |
   79    |   77    |   68    |   23    |
Hatch Survival (replicates and mean)
Controls | 9.0 mg/l|22.1 mg/l|50.0 mg/l|
 95  94  | 91  92  | 78* 85* | 60* 68* |
   95    |   92    |   82    |   64    |
Post-Hatch Survival (replicates and mean)
Controls | 9.0 mg/l|22.1 mg/l|50.0 mg/l|
 86  83  | 88  83  | 90  79  | 37* 37* |
   85    |   86    |   86    |   37    |  
* significant difference from control at p >= 0.05

Weight/fish (mg) at study termination
Controls | 9.0 mg/l|22.1 mg/l|50.0 mg/l|
 15  14  | 16  17  | 13  13  | 12* 11* |
* significant difference from control at p >= 0.05

Length/fish at study termination in cm
Controls | 9.0 mg/l|22.1 mg/l|50.0 mg/l|
1.16 1.03|1.15 1.12|0.93 0.99|0.84 0.88|
                        *         *
* significant difference from control at p >= 0.05

Other effects

No other observations have been reported.

Deficiencies

No deficiencies were observed which affect the acceptability of the test results.

	Test condition
	:
	Analytical Monitoring

HPLC with UV/VIS detection at 210 nM; stationary phase: VDS optilab ODS Hypersil, 5 µm; mobile phase: water (55%), acetonitrile (45 %), trifluoroacetic acid (0.01 M), purpose: determination of MMA concentrations of >= 1 mg/l 

Test Solution

Appropriate amounts of MMA were dissolved directly in dilution water in order to prepare the stock solution for the flow-through test.
Dilution water
Dilution water is a purified drinking water (prepared by charcoal filtration, equilibration with limestone/calcium carbonate, aeration).
The following water chemistry data are recorded regularly in the testing facility: pH, conductivity, dissolved oxygen content, content of nitrate, nitrite, ammonium (NH4+), phosphate, calcium, magnesium, total hardness, alkalinity, DOC content, content of metals (copper, iron, manganese, lead and zinc).

Test organisms
Dano rerio (Hamilton-Buchanan), origin: West Aquarium GmbH, Bad Lauterberg, Germany, continuously bred at Fraunhofer Institut für Molekularbiologie und Angewandte Ökologie. 

Holding
Parental fish were held in aquaria with a total volume of 150 l. Holding water was of the same quality as the dilution water used in the test (see there). At the time of reproduction, parental fish were about 18 months old (maximum age for parental fish is 2 years). Stock density was approx. 80 fish per vessel. Holding temperature was 26 °C ±1 °C. Light/dark cycle was 12 h/12 h. Flow through rate was adjusted to a 2-fold exchange of water per day. Fish were fed daily ad libitum with TetraMin® Hauptfutter (Tetra Werke, Melle, Germany) and brine shrimp nauplii (Artemia salina). The broodstock was visually checked every day for mortality, illness, parasites or abnormal behaviour. No prophylactic treatment of fish took place. Only healthy fish without diseases and abnormalities were used as parental fish for the production of fertilised eggs. The fertilisation rate was checked in advance of the test and had to be at least 50 % for accepting the batch as parental fish for a study.

Breeding
Eggs were collected with a glass spawning-tray which was placed at the bottom of the holding vessels. The tray was covered with a lattice (stainless steel) to prevent the adults from predating on the eggs, and artificial plant substrate (modified method according to
Nagel, 1986) to stimulate spawning into the tray. 

Handling of embryos and larvae

The collected eggs were transferred from the spawning-tray onto a sieve, rinsed with clean water in order to remove faeces and food residues, and then put into glass dishes. Fertilised eggs (microscopic determination of early blastula stage) were then pipetted (widened and de-burred pipette tip) into holding cages at the surface of the aquaria with the test solutions. Time from spawning until transferring into holding cages (see test conditions) did not exceed one hour. 
On day 21 the holding cages were removed and subsequently the larvae were swimming free in the aquaria.

Test conditions

Test vessels´
These were glass aquaria (29 x 21 x 23 cm) containing approx. 11.0 litres of test solution. Fertilised eggs were kept in plastic  holding cages at the surface of the aquaria, nylon nets forming the bottom of these cages.

Flow-through system
Five concentrations of MMA and the untreated control were tested under flow-through conditions at 25.7 °C ± 0.7 °C using a light/dark cycle of 12 h/12 h. For every test vessel daily turnover(water flow) rates between 0.25 volumes and 12 volumes/day were used, starting with the low turnover rate during days 1-3, approximately doubling the flow every day between day 4 and 8 and maintaining a flow of 12 volumes/day between day 8 and day 35. Because of the volatility of MMA, the test vessels were closed with acrylic glass sheets and not additionally aerated. Dilution water was pumped by dosage pumps into mixing chambers. Adequate amounts of stock solution were added into the mixing chambers via dosage pumps. The nominal initial test concentrations were 9.4, 18.8, 37.5, 75 and 150 mg/l MMA. Controls were kept in dilution water.
Control and all test concentrations were run in 2 replicates, each. 

Test conditions, measurements: pH-value (control: pH 7.8-8.4; treated vessels pH 6.3 - 8.1, the lower values were more frequently observed at higher concentrations, oxygen concentration (88-96 % at test initiation, in all test groups a gradual reduction of the oxygen saturation was observed during the test with values below 60 % especially between day 5 and 11 and after day 24, and temperature (mean temp. was 25.7 °C +/- 0.7 °C); Measurements (e.g. pH, temperature, oxygen) were performed directly before adding the fish and afterwards daily until day 11 and in the following period twice a week until study termination. 

Examination / Sampling

Course           Study / fish    Endpoints*
                  age (days)
Start: 100             0         Mortality/survival
fertilised eggs                  rate
Begin of hatch        2-3        Mortality/survival
                                 and hatching rate 
End of hatch           6         Mortality/survival
                                 and hatching rate
End of sac            14         Mortality/survival 
fry stage                        rate
Transfer to whole     21         Mortality/survival
aquaria (no cage)                rate 
End of the study      35         Mortality/survival
                                 rate, size, weight

* All other observable deviations from the controls were recorded

Monitoring of Test Substance concentration

Yes; 19 measurements during the course of the test in intervals of 1-5 days, between study initiation and day 11 daily

Statistics 

The calculations of LC50-values were based on probit analysis using the program ToxRat Professional. Determination of No Observed Effect Concentrations (NOEC) and Lowest Observed Effect Concentrations (LOEC) was performed using ANOVA, followed by Williams' test. For the latter, the data were expressed as p-values (100 % = 1). The p-values of survival rates were arcsin-transformed prior to further statistical analysis.

	Test substance
	:
	Purity of test material: 99.99 %

	Conclusion
	:
	No statistically significant effect on hatching success, growth or survival could be observed at the lowest concentration of 9.04 mg/l (measured mean). Exposure to 22.1 mg/l of MMA and higher concentrations impaired hatching, growth and overall survival.
The NOEC based on mean measured concentrations was observed at 9.04 mg/l, the LOEC at 22.1 mg/l.
The results of the regression analyses (probit), based on time-weighted averages throughout the entire study, were:
LC50 = 33.7 mg/l; LC10 = 16.9 mg/l

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study with acceptable restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(170)

	
	
	

	Species
	:
	other: Danio rerio (former name: Brachydanio rerio)

	Endpoint
	:
	other: hatch, survival, growth

	Exposure period
	:
	35 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 10  IF "10" <> "" "." 
  

	LOEC
	:
	= 23  IF "23" <> "" "." 
  

	LC50
	:
	= 42  IF "42" <> "" "." 
  calculated

	Method
	:
	other: OECD 210, Fish early life stage Toxicity 

	Year
	:
	2002

	GLP
	:
	yes

	Test substance
	:
	other TS: Methacrylic acid, CAS #79-41-4


	Method
	:
	OECD 210
Food Source:  
From day 6: Tetra AZ 000 breeding food (once per day, ad libitum
From day 9: Artemia salina (brine shrimp) nauplii  fed in addition, ad libitum
From day 16: TetraMin® flakes additionally, ad libitum
Test type: flow through
Endpoint: Days to hatch, hatch success (%), daily observation of survival and abnormal appearance/behaviour, size, weight (day 35) 

	Remark
	:
	Purity of material: 99.8 %
Some analytical concentrations exceeded a variation of +/- 20 % of the mean. During the most sensitive phase of the study, measured concentrations were mainly within a range ± 20 % of the mean in all replicates of relevance for concentration-effect evaluations. Thus, evidence is available to demonstrate that this has no influence on the validity of the test results.

	Result
	:
	Range finding test:
Not performed

Nominal and actual concentrations of test substance:
The mean measured concentrations were within a range of ± 10 % of the nominal values for the higher four concentrations and within a range of ± 20 % of the nominal values for the lowest concentration. Hence, effect concentration calculations were based on nominal values.
It proved difficult to keep the concentrations of the test substance constant throughout the test due to the fast dissipation from the water body (rem. by reviewer: MAA is very rapidly biodegradable). Thus, some analytical results show variability being higher than recommended in the guideline. In the first test segment, the range of ± 20 % of the mean measured values was exceeded by the standard deviations of the two lowest concentrations. Regarding the individual values, the two lowest concentrations were measured with more than half of the values outside the range of ± 20 %, at 10 and 23 mg/l 8 % to 33 % of the measured results were outside that range, respectively, while at the highest concentration all measurements were within that range. Nevertheless, there was no overlap of ranges of different concentrations: Each individual value of each concentration was higher than the highest value of the next lower concentration and lower than the lowest value of the next higher concentration. 
Measured concentrations (2 mg/l and 51 mg/l not shown)
Segment1 --4.5 mg/l--  --10 mg/l -- --23 mg/l --
Mean      4.13   4.12   10.2  10.3   20.8  21.2
% of   
nominal  91.8   91.6   102.0 103.0   90.4  92.2
s.dev.    0.96   0.97    1.48  1.83   2.96  2.79
%        23.5   23.6    14.5  17.8   14.3  13.2 
Min       2.56   2.48    7.86  7.90  15.1  14.9 
Max       5.48   5.52   12.9  13.9   23.8  24.6 
Values    7      7       2     4      2     1 
out of
+20%     58 %   58 %    17 %  33 %   17 %   8 %
 
Segment2 --4.5 mg/l--  --10 mg/l -- --23 mg/l --
Mean      4.98   4.88   10.5  10.6   22.6  22.9
% of  
nominal 110.7  108.4   105.3 106.0   98.4  99.8 
s.dev.    0.71   0.92    1.46  1.24   1.82  1.83
%        14.3   18.9    13.8  11.7    8.0   8.0 
Min       3.64   3.45    8.08  8.67  18.5  19.8 
Max       5.76   6.32   12.6  12.5   25.2  25.6 
Values    2      4       1     0      0     0 
out of 
+ 20%    17 %   33 %     8 %   0 %    0 %   0 %

During the crucial, sensitive phase of the study (early stage of free-feeding larvae, days 10-21) only one value in segment 1 was out of the +/- 20 % range and none in segment 2.

Effect data:
Hatch: By day 3 hatch success was (qualitatively) higher than 50 %, up to day 5 hatching was complete. No statistically significant difference was observed with regard to hatch success; on day 6 all replicates showed a hatch success of 88 % or higher with the exception of one replicate at the highest dose (60 %).
Survival: The trends regarding survival rates throughout the study can be divided into three phases:
a) embryo and sac fry stage approx. up to day 10; survival in general >= 80 %,
b) free feeding larvae up to day 21; substantial differences concerning mortality,
c) juvenile fish until study termination; low additional mortality in all vessels.

LC50 and LC10-values from probit analyses of total fish counts (mean survival for each concentration)
day   Mean control    LC50    LC10    C.L. of LC50
      survival (%)   (mg/l)  (mg/l)      (mg/l)
14        83.8         68      24       58 - 81
21        75.6         43      17       37 - 50
28        71.4         41      17       35 - 47
35        71.2         42      10       35 - 52

In order to determine a NOEC-value concerning the endpoint "survival", the survival rates at study termination were used. Concerning post hatch success a NOEC of 10 mg/l and an LOEC of 23 mg/l could be observed. 

In the following tables the first line represents segment 1 data and the second line segment 2.

Survival rates (%) at study termination and results 
of ANOVA followed by Williams' test

(data for 2 mg/l not shown)
Overall Survival (replicates and mean)
Controls | 4.5 mg/l| 10 mg/l | 23 mg/l | 51 mg/l
67.7 73.8|73.1 61.2|31.1 60.4|37.3 64.4|41.2 17.8
73.3 70.0|71.3 74.5|69.3 71.6|59.4 63.0|
  71.2   |  70.0   |  58.1   |  56.0   |  29.5 *
Post-Hatch Survival (replicates and mean)
Controls | 4.5 mg/l| 10 mg/l | 23 mg/l | 51 mg/l
74.2 80.9|76.8 64.3|32.7 68.5|41.8 69.1|41.6 29.5
77.1 72.9|72.7 80.0|74.5 72.3|63.2 67.0|
  76.3   |  73.5   |  62.0   |  60.3 * |  35.6 *
* significant difference from control at p   0.05

Weight/fish (% of control) at study termination
(data for 2 and 4.5 mg/l not shown)
Controls  |  10 mg/l |  23 mg/l  | 51 mg/l
107.7 92.3|86.4  90.5| 57.2  64.5|60.1 62.3
105.4 94.6|86.6 118.4|116.2 122.7|

Length/fish at study termination in cm
(data for 2 mg/l not shown)
Controls | 4.5 mg/l| 10 mg/l | 23 mg/l | 51 mg/l
1.30 1.29|1.33 1.27|1.31 1.25|1.17 1.27|1.13 1.09
1.24 1.23|1.18 1.19|1.19 1.21|1.22 1.20|

At the end of the study, individual lengths (digital image processing) and group weights were determined. In test segments 1 and 2, different trends could be observed: In test segment 1 a clear reduction of weight and, less pronounced, length at 23 and 51 mg/l was evident, in test segment 2 the groups at 23 mg/l showed the highest individual weight and no difference to control lengths. The evaluation of combined data does not reveal additional findings due to the high variance and missing normal distribution at that concentration.

Other effects:
No other observations have been reported.

Deficiencies:
Yes/No 
(If yes, discuss the impact of deficiencies and implications on results. If relevant, justify acceptability of study

	Test condition
	:
	Analytical Monitoring:
HPLC with UV/VIS detection at 210 nM; stationary phase: VDS optilab ODS Hypersil, 5 µm; mobile phase: water (55%), acetonitrile (45 %), trifluoroacetic acid (0.01 M), purpose: determination of MAA concentrations of >= 1 mg/l

Test Solution:
Appropriate amounts of MAA were dissolved directly in dilution water in order to prepare the stock solution for the flow-through test.

Dilution water:
Dilution water is a purified drinking water (prepared by charcoal filtration, equilibration with limestone/calcium carbonate, aeration).
The following water chemistry data are recorded regularly in the testing facility and were measured with corresponding ranges during the test: pH (7.6 -8.1), conductivity (151 - 182 µS/cm), dissolved oxygen content (10.1 - 11.7 mg/l), contents of nitrate (9 - 10 mg/l), nitrite (< 0.005 mg/l), ammonium (NH4+: 0.01 mg/l), phosphate (0.19 - 0.41 mg/l), calcium (0.5 - 0.6 mmol/l), magnesium (0.10 - 0.15 mg/l), total hardness (0.60 - 0.70 mmol/l), alkalinity (1.0 - 1.2 mmol/l), DOC (1.0 - 5.1 mg/l), content of metals: copper (0.004 mg/l), iron (< 0.084 mg/l), manganese (< 0.092 mg/l), and zinc (< 0.024 mg/l).

Test Organism:
Dano rerio (Hamilton-Buchanan), origin: West Aquarium GmbH, Bad Lauterberg, Germany, continuously bred at Fraunhofer Institut für Molekularbiologie und Angewandte Ökologie. 
Holding: Parental fish were held in aquaria with a total volume of 150 l. Holding water was of the same quality as used in the test (see: dilution water). At the time of reproduction, parental fish were about 18 months old (maximum age for parental fish is 2 years). Stock density was approx. 80 fish per vessel. Holding temperature was 26 °C ±1 °C. Light/dark cycle was 12 h/12 h. Flow through rate was adjusted to a 2-fold exchange of water per day. Fish were fed daily ad libitum with TetraMinR Hauptfutter (Tetra Werke, Melle, Germany) and brine shrimp nauplii (Artemia salina). The broodstock was visually checked every day for mortality, illness, parasites or abnormal behaviour. No prophylactic treatment of fish took place. Only healthy fish without diseases and abnormalities were used as parental fish for the production of fertilised eggs. Fertilisation rate was checked in advance and had to be at least 50 % for accepting the batch as parental fish for a study.
Breeding: Eggs were collected with a glass spawning-tray which was placed at the bottom of the holding vessels. The tray was covered with a lattice (stainless steel) to prevent the adults from predating on the eggs, and artificial plant substrate (modified method according to
Nagel, 1986) to stimulate spawning into the tray. 

Handling of embryos and larvae:
The collected eggs were transferred from the spawning-tray onto a sieve, rinsed with clean water in order to remove faeces and rests of food, and then put into glass dishes. Fertilised eggs (microscopic determination of early blastula stage) were then pipetted (widened and de-burred pipette tip) into holding cages the test solutions. Time from spawning until transferring into holding cages (see test conditions) did not exceed one hour. 
On day 28 the holding cages were removed and subsequently the larvae were swimming free in the aquaria.

Test conditions:
Test vessels: These were glass aquaria (29 x 21 x 23 cm) containing approx. 11.0 litres of test solution. Fertilised eggs were kept in stainless steel holding cages with nylon nets forming the bottom of the cages.
Flow-through system: Five concentrations of MAA and the untreated control were tested under flow-through conditions at 25 °C ± 1 °C and a light/dark cycle of 12 h/12 h. For every test vessel a water flow rate of 3.0 litre/h was adjusted, resulting in a daily turnover of 6.5 volumes. Test vessels were not additionally aerated. Dilution water was pumped by dosage pumps into mixing chambers. Adequate amounts of stock solution were added into the mixing chambers via dosage pumps. The nominal initial test concentrations were 2, 4.5, 10, 23 and 51 mg/l MAA. Controls were kept in dilution water.
Control and all test concentrations were run in 2 replicates, each. Due to poor statistical power of the first test a second test segment was run only at three test concentrations (4.5, 10 and 23 mg/l). The test results of both segments are reported together. 
Test conditions, measurements: pH-value (control: pH 8.03-8.55; 51 mg/l: pH 6.08 - 6.89), oxygen concentration (80-100 % at test initiation, in the test groups of 10 mg/l and higher a lower oxygen saturation was observed with values >= 60 %), and temperature (mean temp. was 25.0 and 25.7 °C during  the two separate test segments; +/- 1 °C); Measurements were performed directly before adding the fish and afterwards twice a week. Minimum and maximum values of the water temperature were checked twice a week.

Examination / Sampling:
Course           Study / fish    Endpoints*
                  age (days)
Start: 100             0         Mortality/survival
fertilised eggs                  rate
Begin of hatch        2-3        Mortality/survival
                                 and hatching rate 
End of hatch           6         Mortality/survival
                                 and hatching rate
End of sac            14         Mortality/survival 
fry stage                        rate
Transfer to whole     28         Mortality/survival
aquaria (no cage)                rate 
End of the study      35         Mortality/survival
                                 rate, size, weight

* All observable deviations from the controls were recorded

Monitoring of Test Substance concentration:
Yes; 12 measurements during the course of the test in intervals of 1-5 days

Statistics:
The calculations of LC50-values were based on probit analysis using a computer program. Determination of No Observed Effect Concentrations (NOEC) and Lowest Observed Effect Concentrations (LOEC) was performed using ANOVA, either followed by Dunnett's test (SPSS programme package; endpoint: size only) or Williams' test. For the latter, the data were expressed as p-values (100 % = 1). The p-values of survival rates were arcsin-transformed prior to further statistical analysis. Prior to the statistical analysis, combined data of the two test segments were tested for normal distribution (R/s procedure) and variance homogeneity (Bartlett's test). The calculations were performed using the TOXRAT programme package.

	Conclusion
	:
	No statistically significant effect on hatching success could be observed at any concentration tested. MAA impaired survival mainly at the life stage of free feeding larvae; post hatch success was decreased significantly at 23 mg/l and higher concentrations. At the highest concentration of 51 mg/l, also growth was reduced significantly. Thus, after 35 days (study termination) the NOEC was observed with 10 mg/l, the LOEC with 23 mg/l,
the LC50 was calculated with 42 mg/l (c.l. 35-52 mg/l), the LC10 with 10 mg/l.

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study with acceptable restrictions
In parts of the study which were not critical for the evaluation the variation of test substance concentrations exceeded +/- 20 %

	Flag
	:
	Critical study for SIDS endpoint

	
	(169)


4.5.2
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Species
	:
	Daphnia magna (Crustacea)

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	21 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 18  IF "18" <> "" "." 
  

	LOEC
	:
	= 31  IF "31" <> "" "." 
  

	EC50
	:
	> 31  IF "31" <> "" "." 
  

	MATC
	:
	= 24  IF "24" <> "" "." 
  

	Analytical monitoring
	:
	yes

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

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	TEST DETAILS: The Daphnia magna were obtained from laboratory cultures maintained at Springborn. The culture water was prepared in 1900 liter batches by fortifying well water based on the formula for hard water (U.S. EPA, 1975) and filtering it through an Amberlite XAD-7 resin column and a carbon filter Two weeks prior to test initiation, this water had total hardness and total alkalinity ranges as calcium carbonate (CaCO3 of 160 to 180 mg/L and 110 to 120 mg/L, respectively, a pH range of 7.7 to 8.2, a specific conductance range of 500 to 550 umhos/cm and a dissolved oxygen concentration of greater than 60 % of saturation. The daphnid culture area received a regulated photoperiod of 16 hours of light and 8 hours of darkness. Light intensity in the culture area ranged from 85 to 110 footcandles (915-1184 lux). A waterbath in the culture area was used to maintain the culture solution temperature at 20 +/- 2 degrees C. Daphnids were fed a combination of unicellular green algae (Ankistrodesmus falcatus, 4 x 10E7 cells/ml) and Selenastrum capricornutum (3.5 x 10E7 cells/mL) once daily.

Water quality parameters were measured on each batch of fortified water prior to use.

The toxicity test was conducted using an exposure system consisting of an intermittent flow proportional diluter (Mount and Brungs, 1967) and a set of 14 exposure vessels. The test system was designed to provide five concentrations of the test material, a dilution water control and a solvent (acetone, CAS: 67-64-1) control. Exposure vessels were maintained in an area illuminated (50 to 70 footcandles; 538-753 lux) with Sylvania Cool White and Duro-Test Vita-Lite fluorescent lights.

Selection of the nominal ethyl methacrylate concentrations for the 21-day definitive flowthrough toxicity test with daphnids was based a 14 day preliminary flow-through exposure test. Daphnids <24 hours old exposed to nominal ethyl methacrylate treatment levels of 13, 22, 36, 60 and 100 mg/L. Two replicate vessels each containing 10 daphnids (i.e., 20 daphnids per treatment and control) were established for each concentration and the control. After 14 days of exposure, survival of 90, 85, 100, 100 and 75% was observed among daphnids exposed to the 13, 22, 36, 60 and 100 mg./L treatment levels, respectively. During the same period, survival of 90% was observed among the control daphnids. After 14 days of exposure, reproduction averaged 75, 77, 73, 68 and 46 offspring per female among daphnids exposed to the 13, 22, 36, 60 and 100 mg/L, respectively. During the same period, reproduction among the control daphnids averaged 68 offspring per female.

Based on the results of this preliminary exposure, the following nominal ethyl methacrylate concentrations were selected for the definitive chronic study: 6.3, 13, 25, 50 and 100 mg/L (nominal concentration), equivalent to 1.7, 3.0, 8.0, 18 and 31 mg/l (mean concentration)

At the initiation of the study, Daphnia magna (<24 hours old) were impartially selected and distributed to 14 unlabeled intermediate vessels (100 ml beakers) containing 40 mL of dilution water and several drops of algal food solution. The daphnids were impartially added, four at a time to each intermediate vessel, until each vessel contained four organisms. The process was repeated until each vessel contained twenty organisms. The daphnids were then introduced into the replicate exposure vessels by impartially selecting one of the unlabeled intermediate vessels containing twenty organisms and gently pipetting them one at a time under the surface of the test solution. This process was repeated until each test concentration contained forty Daphnia magna (20 organisms per replicate).

The number of immobilized adult daphnids and observations of abnormal behavior were recorded at test initiation and on days 1, 2, 4, 7, 10. 12, 14, 17, 19 and 21. Assessments of offspring production were determined on day 7 and three times per week through test termination (day 21). Mortality was defined as the lack of movement by daphnids except for minor activity of appendages. Survival and reproduction were determined by counting and observing adult organisms as they were carefully pipetted from the exposure vessels to a 100 ml beaker containing approximately 50 mL of the respective test solution.

The test organisms were fed a diet similar to the culture organisms. During the exposure, the food was introduced at a rate of 3.0 mL of algal suspension (Ankistrodesmus falcatus; 4 x 10E7 cells/mL) three times daily and twice on weekends. The test solution temperature was measured daily in one replicate vessel of each treatment level and control solutions throughout the 21 day exposure. In addition, the temperature was continuously monitored in one replicate vessel of the dilution water control solution. The pH and dissolved oxygen concentration of the test solutions were measured every weekday in one replicate vessel from each treatment level and the controls. Total hardness, alkalinity and specific conductivity of the test solutions were monitored at test initiation and weekly thereafter in one replicate vessel from each treatment level and the control solutions. The pH, dissolved oxygen concentration and temperature were also measured at test initiation and weekly thereafter in all replicate vessels of each treatment level and the controls. 

ANALYTICAL MONITORING: Both replicates of each treatment level and the controls were sampled and analyzed for ethyl methcrylate concentration twice prior to the start of the definitive exposure. Results of these pretest analyses were used to judge whether sufficient quantities of ethyl methacrylate were being delivered to the test vessels and the appropriate test concentrations were being maintained in order to initiate the definitive exposure. During the in-life phase of the definitive study, water samples were removed and analyzed for ethyl methacrylate concentrations on test days 0, 7, 14 and 21.

STATISTICAL METHODS: data obtained on organism survival and reproduction were statistically analyzed to identify significant treatment related effects. Analyses were performed using the mean organism response in each treatment group rather than individual response values. All statistical analyses were conducted at the 95% level of certainty except in the case of the Shapiro-Wilks Test and the Bartlett's Test in which the 99% level of certainty was applied. The 99% level of certainty is preferred for these qualifying tests. The following procedures were used:

1. Significant differences in the percent survival were determined after transformation (e.g. arcsine square-root percentage) of the data.

2. The Shapiro-Wilks Test for normality (Weber et al., 1989) was used to compare the observed sample distribution With a normal distribution for all endpoints. If the data did not meet the assumption of normal distribution, than a non-parametric procedure is used for subsequent analyses.

3. As a check on the assumption of homogeneity of variance, data for each endpoint were analyzed using Bartlett's Test (Sokal and Rohlf, 1981).

4. The Williams' Test (Williams, 1971, 1972) is a parametric procedure and is preferred for evaluating data obtained during chronic toxicity tests. For this study, since all parameters met assumptions for normal distribution and homogeneity of variance, Williams'Test was used to establish treatment effects on survival and reproduction.

A computer program (Gulley, et al., 1989) was used to perform the computations. The theoretical threshold concentration expected to produce no deleterious effects at the 95% level of certainty was estimated as the Maximum Acceptable Toxicant Concentration (MATC). The MATC is equal to the geometric mean of the limits set by the lowest test concentration that showed a statistically significant effect (Lowest-Observed-Effect Concentration, LOEC) and the highest test concentration that showed no statistically significant difference from the control (No Observed-Effect Concentration, NOEC). Based on these data, the MATC: of ethyl methacrylate to Daphnia magna was estimated.

	Result
	:
	RESULTS: 
Following 21 days of exposure (test termination), survival of 93 % was observed among daphnids exposed to the control and solvent control solutions. Reproduction among the daphnids exposed for 21 days to the control and solvent control solutions averaged 75 and 80 offspring per female, respectively. Statistical analyses demonstrated no significant differences between control and solvent control data (i.e., survival and reproduction); therefore, all control and solvent control data were pooled for further statistical analyses to determine treatment effects. 

At the test termination, survival among daphnids exposed to 1.7, 3.0, 8.0, 18 and 31 mg A.I./L of ethyl methacrylate was 98, 90, 88,95 and 90 %, respectively. 
The 21-day EC50 was estimated to be greater than the highest concentration tested (i.e., > 31 mg/L).

At test termination, reproduction among organisms exposed to the 1.7, 3.0, 8.0 and 18 mg A.I./L treatment level was 67, 81, 89 and 81 offspring per female, respectively, and was not significantly different from the number of offspring released by the pooled control organisms (77 offspring per female). During the same period, reproduction among organisms exposed to the 31 mg A.I./L treatment level was 41 offspring per female which was significantly different from the reproductive performance of the pooled control organisms. First brood release for the organisms exposed to the 31 mg A.I./L treatment level occured on day 8. First brood release in the remaining treatment levels (1.7, 3.0, 8.0 and 18 mg A.I./L and the control organisms) occured on day 7. Throughout the exposure period, no young were observed to be immobilized in any concentration tested or the control solutions. 
The Lowest-Observed Effect Concentration (LOEC) for ethyl methacrylate was 31 mg/L and the No-Observed-Effect Concentration (NOEC) was 18 mg/L. Analysis of these data determined that Maximum Acceptable Toxicant Concentration (MATC) was >18 mg/L and <31 mg/L) (Geometric Mean MATC = 24 mg/L).

	Test substance
	:
	Ethyl methacrylate, Sample No. E207, CAS Registry No. 97-63-2,a clear liquid received from E.I. DuPont de Nemours & Company; purities of 99.115% ester/0.0005% methacrylic acid and 99.135% ester/ 0.0007% methacrylic acid.

	Reliability
	:
	(1) valid without restriction

	
	
	DATA QUALITY: This study was conducted in accordance with a recognized scientific procedure for determining toxicity to aquatic invertebrates, OECD Guideline No. 202 (Part 2), and provides sufficient information to support the conclusions.

	Flag
	:
	Critical study for SIDS endpoint

	
	(139)

	
	
	

	Species
	:
	other: Brachionus calyciflorus

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	2 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 25  IF "25" <> "" "." 
  

	EC50
	:
	= 250  IF "250" <> "" "." 
  

	EC10
	:
	= 4.37  IF "4.37" <> "" "." 
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: Branchionus calyciflorus 2-d test 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	At least two independent assays were conducted.

	Test substance
	:
	Purity: 99.1 %

	Reliability
	:
	(4) not assignable

	
	
	Screening test (short-term chronic test)

	17.06.2008
	(140) (141)
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4.6.2
TOXICITY TO TERRESTRIAL PLANTS

4.6.3
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5.0

TOXICOKINETICS, METABOLISM AND DISTRIBUTION

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Toxicokinetics

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: Methyl methacrylate, C


	Remark
	:
	A computational fluid dynamic coupled with a physiologically based pharmacokinetic (PBPK) model of the nasal deposition of methyl methacrylate (MMA) has been used to predict the amount of MMA hydrolyzed in target nasal olfactory tissues during inhalation exposures. The model has three nasal regions each of which contains three subcompartments, a mucus layer, an epithelial tissue compartment, and submucosal tissue. Since MMA has a low extraction from the nasal airstream, a lumped description of each of these three main tissue subcompartments was used (i.e. MMA was assumed to reach all regions of the nose equally well). A steady-state PBPK model was used to estimate the tissue dose, defined as the rate of MMA hydrolyzed per volume of epithelial cells. The key assumptions for these determinations that simplified the model were: there is no accumulation of MMA in arterial blood; continuous, rather than typical cyclical, respiration; and the air phase in each nasal region is well mixed. None of these was considered critical to the use of the model for extrapolation to human tissue dose.

To extrapolate to humans, a measure of esterase activity in nasal tissue of humans and rats, including a determination of the distribution of esterases within the nasal tissues, was used because tissue dose is related to the production of metabolites per volume of tissue. Data from other studies indicated that human respiratory tissue activity is 6-fold lower than in the rat and human olfactory tissue activity is 13-fold lower than the rat.

The calibrated model was used to calculate the olfactory epithelial tissue exposures in rats and humans exposed for 6 hours to a concentration equivalent to the Benchmark Dose Concentration (28.4 ppm) derived from the lifetime toxicity studies. Model estimates of tissue dose of MMA metabolites in both species were used to evaluate a dosimetric adjustment factor (DAF) that is used as a multiplier to extrapolate from the rat to the human equivalent dose.  Depending on specific assumptions about distribution of esterase activity in human nasal tissues, the range of DAF values was 1.56 to 8.00. The lower DAF was generated using the case where all esterase activity in humans is assumed to be in the sustentacular cells, the target cells for toxicity (the most conservative case). The highest DAF resulted when the assumption was made that human and rat esterase activity is the same which results in high activity in the submucosal regions of the nasal passage.  The DAF calculated for a human doing heavy exercise (~ 3-fold higher respiratory rate) was 2.98. Since present default methods for risk assessment use a DAF of 0.145, the refinement of the DAF is important to the proper extrapolation of dosimetry.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6

	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

	
	(6) (7)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	as prescribed by 1.1 - 1.4


	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

	
	(77)

	
	
	

	In Vitro/in vivo
	:
	In vitro

	Type
	:
	Toxicokinetics

	Species
	:
	other: rats and mice

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	1987

	GLP
	:
	

	Test substance
	:
	


	Result
	:
	Metabolism/Toxicokinetics
Nasal tissues were removed from Fischer 344 rats and B6C3F1 mice and examined for carboxylesterase activity. Activity was determined separately in the respiratory and olfactory mucosa. Reaction velocity at saturating substrate concentration (Vmax) and the second-order rate constant for binding and catalysis (V/K) were estimated. In addition, localization of esterases was determined for both species by methylene blue staining of multiple sections of the nasal passages following reaction with alpha-naphthylbutyrate.  

Olfactory mucosal carboxylesterase had a Vmax value for hydrolysis of p-nitrophenyl butyrate approximately 3 to 6 times greater in the olfactory mucosa than in the respiratory mucosa of both species. Similarly, V/K was approximately four times greater in the olfactory mucosa.  All cell types of the respiratory epithelium had some carboxylesterase activity with the ciliated and cuboidal epithelial cells showing the greatest activity. In the olfactory mucosa, the Bowman's glands showed the most activity, sustentacular cells showed moderate activity and no activity was detected in the sensory cells. The authors concluded that effects in observed in the sensory cells from chemicals known to be metabolized to acids via esterases could result from the migration of toxic metabolites from other cell populations with esterase activity.

	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

	
	(20)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: ethyl acrylate, purity


	Remark
	:
	To investigate the biochemical basis for localized cytotoxicity (primarily observed in the olfactory epithelium of the dorsal meatus) the Fischer F344N rat nasal cavity was evaluated for carboxylesterase activity for hydrolysis of a representative acrylic ester, ethyl acrylate. Three regions were individually examined; 1) respiratory epithelium from the anterior ventral region of the septum plus respiratory epithelium from the lateral walls; 2) olfactory epithelium from the dorsal posterior region of the septum; and 3) olfactory epithelium from the dorsal meatus region. Michaelis-Menten constants (described as "apparent" because of potential composite functional capacity for each tissue based on the activity of several isozymes) were determined for each region.

The apparent kinetic constants were:

Tissue          Km1           Vmax2             Vmax3
                            Tissue Vol.        Protein
--------------------------------------------------------
Olfactory      0.33           1367              14.5
 Dorsal meatus
Olfactory      0.38           1326              13.2
 Septum
Respiratory    0.40            443               2.9

1) umol/ml tissue; 
2) umol/ml tissue/h; 
3) umol/mg protein/h

In this study, no regional difference in carboxylesterase activity was observed between sensitive and non-sensitive regions of the olfactory epithelium. However, respiratory epithelium (which is more resistant to cytotoxicity) was found to have a much lower rate of carboxylesterase activity than olfactory epithelium. These results suggest that the regional distribution of cytotoxicity observed in the rat nasal cavity at high concentrations of inhaled acrylic monomers may be due in part to the amount of released organic acid following deposition. However, the observation of the same esterase activity in sensitive and non-sensitive olfactory regions suggests that nasal air flow patterns and regional deposition may also be critical factors.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets basic scientific principles, acceptable for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	
	(53)

	
	
	

	In Vitro/in vivo
	:
	In vivo

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	2001

	GLP
	:
	

	Test substance
	:
	other TS


	Method
	:
	Experiment 1: Female Fischer 344 rats and male Syrian hamsters were used to collect respiratory and olfactory epithelium. Microsomes (purified S9 fraction) were prepared from pooled tissues by tissue type from groups of 20 animals. Liver was also removed and microsomes prepared in the same manner. Human nasal explants from five individuals were removed during a craniofacial procedure and, when quantity was adequate, microsomes prepared as for the animals. If human tissue quantity was limited, an S9 fraction was prepared and compared to a similarly prepared rat S9 fraction. The activity of carboxylesterase toward MMA was determined by measuring the formation of methacrylic acid in vitro using rat, hamster and human microsomal or S9 fractions. The carboxylesterase inhibitor, bis(4-nitrophenyl)phosphate (BNPP) was used to determine true carboxylesterase activity.  

Experiment 2: Groups of five rats were dosed i.p. with either saline (10 ml/kg) or BNPP (100 mg/kg) in saline (10 ml/kg) 18 hours and again 1 hour before being exposed to MMA vapors via whole body inhalation for 3 or 6 hours.  Animals were sacrificed either immediately after exposure (3 and 6 hours) or 18 hours after the 6-hour exposure.  Histopathology of the nasal cavities was performed.

	Remark
	:
	Metabolism/Toxicokinetics

	Result
	:
	Experiment 1: The rate of MMA metabolism is summarized in the following table:

Species   Liver       Olf.      Resp.      Resp.    Olf.
        Microsomes  Microsomes Microsomes   S9       S9
        Km   Vmax    Km  Vmax   Km   Vmax  Vmax     Vmax
---------------------------------------------------------
Rat    0.10  46.5  0.14  38.6  0.15  14.3  3.5       12
Ham.   0.20  137   0.28  46    0.4    3.6  ----     ----
Human        494                     27    0.15     0.48
---------------------------------------------------------

The metabolism of MMA was completely inhibited by pretreatment of the microsomal preparations with BNPP at = 0.1 mM.


Experiment 2: Female F344 rats exposed to 200 ppm MMA for 6 hours developed a lesion in the nasal olfactory epithelium which was characterized by degeneration and atrophy. The severity of the lesion was markedly reduced by pre-treatment of the rats with BNPP. Histocytochemisty showed that the carboxylesterases are heavily localized in the sustentacular cells and Bowman's glands of the rat olfactory region, but are more generally distributed in human olfactory epithelium. 

	Test substance
	:
	Methyl methacrylate (99.9% pure)

	Conclusion
	:
	The nasal lesions observed in MMA exposed rats are caused by the carboxylesterase mediated metabolism of MMA to methacrylic acid, an irritant and corrosive metabolite.  The lesion occurred in the olfactory epithelium and, consistent with this, the enzyme activity in all 3 species was higher in fractions prepared from olfactory tissue than from respiratory tissue, 3-fold in rat and human and 12-fold in the hamster. The Vmax in rat and hamster olfactory tissue fractions were comparable, whereas those in human olfactory tissue fractions were at least 13-fold lower. The rate of metabolism in rat olfactory tissue was also comparable to that in rat liver whereas in humans, the rate in olfactory tissue was 500-fold lower than that in the liver. In respiratory tissues, the rate in humans was at least 6-fold lower than that in the rat. The authors stated that these results suggest that humans are less sensitive than rodents to the nasal toxicity of MMA.

	Reliability
	:
	(2) valid with restrictions

	
	
	Generally accepted scientific standards.

	Flag
	:
	Critical study for SIDS endpoint

	
	(103)

	
	
	

	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

	
	(77)

	
	
	

	In Vitro/in vivo
	:
	In vivo

	Type
	:
	Metabolism

	Species
	:
	rat

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Route of administration
	:
	inhalation

	Exposure time
	:
	1 hour(s)

	Product type guidance
	:
	

	Decision on results on acute tox. tests
	:
	

	Adverse effects on prolonged exposure
	:
	

	Half-lives
	:
	1st:
	

	
	
	2nd:
	

	
	
	3rd:
	

	Toxic behaviour
	:
	

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	1992

	GLP
	:
	

	Test substance
	:
	other TS: Methyl methacrylate, C


	Method
	:
	The upper respiratory tract (URT) of male Fischer 344 rats was used as a model to determine the uptake of MMA and provide preliminary biochemical response data. For exposure, the rats were anesthetized and an endotracheal tube inserted anteriorly until its tip lay at the larynx.  The animal was then placed in a nose-only inhalation chamber and exposed via the tube for 60 minutes to air or MMA at concentrations of 90, 437 or 2262 mg/m3.  Uptake of MMA by the URT was determined by constant velocity unidirectional flow and cyclic flow conditions (the latter considered to represent a closer surrogate for normal breathing patterns while the former provided for precise measurements of dosimetry). The animals were either not treated or pretreated with bis-nitrophenylphosphate (BNPP, a carboxylesterase inhibitor) to determine the influence of metabolic ester hydrolysis by the nasal carboxylesterases.  Deposition efficiency was determined by the difference in the MMA concentration entering and leaving the chamber.  Following exposure, the tissue non-protein sulfhydryl (NPSH) levels (a measure of direct reactivity of the MMA) and albumin and total protein concentrations after nasal lavage (indicative of mucous hypersecretion, cytotoxicity with leakage of intracellular materials, and/or increased transudation of blood proteins), were determined.

Data were compared by single or multifactorial analysis of variance followed by Newman-Keuls test.

	Result
	:
	URT deposition efficiencies of the rats without pretreatment ranged from approximately 9 to 20% under both flow conditions suggesting that MMA deposits with 10 to 20% efficiency in normally breathing rats. Deposition of MMA was slightly less efficient at the high- than at the low- and mid- exposure concentrations. BNPP-pretreatment significantly reduced URT MMA deposition by 2 to 8% under both flow regimens at all concentrations. Respiration rates (breaths per minute) were similar in control and MMA treated animals.

Significantly reduced nasal tissue NPSH content (approximately 28% of the control value) was observed only in the high-exposure concentration group, both with and without BNPP pretreatment under both flow conditions. MMA inspiration had no significant effect on nasal lavage total protein and a slight increase in nasal lavage albumin content in the low concentration group was regarded by the authors as a by chance finding.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6, (99 % pure)

	Conclusion
	:
	The deposition data from this study suggest that MMA is absorbed from the URT with moderate efficiency (approximately 10 to 20%) and that MMA is hydrolyzed by carboxylesterase in nasal tissues with this metabolism serving to enhance deposition efficiency. A reduction in NPSH content at 2262 mg/m3 was observed although with methacrylic acid (determined in this study) at a concentration of 1385 ug/l, no reduction of NPSH levels was observed. Therefore it was concluded that the intact ester rather than the acid metabolite reacts with NPSH at high concentrations.

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	
	(115)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	Remark
	:
	A review of the knowledge of mammalian carboxylesterases was made. These enzymes efficiently catalyze the hydrolysis of a variety of ester- and amide-containing chemicals including the acrylate and methacrylate esters.  Carboxylesterases are present in a large number of tissues throughout the body with the highest concentrations found in the liver. Carboxylesterases are present in nasal olfactory epithelium. Multiple forms of the enzymes exist and there is significant cross over substrate specificity of the various forms and isozymes. Carboxylesterases are inducible by xenobiotics in all species. The authors conclude that recent knowledge provides for a classification of the carboxylesterases based on sequence and "divergent evolutionary relationships" would be useful. Such classification would be useful in extrapolation from experimental animals to humans.

	Reliability
	:
	(2) valid with restrictions

	
	
	Review document.

	Flag
	:
	Critical study for SIDS endpoint

	
	(158)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	1975

	GLP
	:
	

	Test substance
	:
	


	Result
	:
	The occurrence, preparation, molecular and catalytic properties of the carboxylesterases/amidases of mammalian liver are reviewed. The carboxylesterases hydrolyze a large number of chemicals, specifically catalyzing the hydrolysis of carbonic acid esters (such as the acrylates and methacrylates) to the corresponding acid and an alcohol.  These compounds are hydrolyzed by specific esterases or unspecific carboxylesterases of liver microsomes from all species, including human, rat, mouse, porcine, equine and bovine liver. One of the key characteristics of all carboxylesterases is their general lack of specificity having the capacity to hydrolyze not only carboxyl ester bonds but also thiol esters and aromatic amides as well as transferring acyl groups to nucleophilic acceptors other than water. Although there are a large number of carboxylesterases and multiple forms of each, in general, they hydrolyze shorter chain esters with the maximum reaction rate usually with an acyl chain length between C3 and C6 with a relatively steep decline in Vmax as the carbon chain length increases above C6.

	Reliability
	:
	(2) valid with restrictions

	
	
	Review document.

	Flag
	:
	Critical study for SIDS endpoint

	
	(78)

	
	
	

	In Vitro/in vivo
	:
	In vitro

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

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


	Remark
	:
	See also entry in 5.11 Structure-toxicity relationship: Tanii and Hashimoto, 1982

	Result
	:
	In a structure-activity relationship investigation of acrylate and methacrylate esters the reactivity towards glutathione and hydrolysis by carboxyl esterase in vitro were studied in order to elucidate their mechanism(s) of toxicity; glutathione in phosphate buffered saline (PBS) was mixed with an equal volume of the ester in PBS containing 5%(final) propylene glycol; from the loss of free sulfhydryls (loss of optical density at 412 nm over time) the rate of spontaneous reaction of ester and glutathione was calculated; only the MMA value has also been reported in the 1991 paper.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets basic scientific principles, acceptable for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	
	(105) (108)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: methyl methacrylate, C


	Remark
	:
	Methacrylate esters are rapidly hydrolyzed in vivo, and the free acids are catabolized to CO2; the esters react in vivo and in vitro with glutathione, alkylating the nucleophilic S atom by Michael addition, the free acids do not; in vivo, these metabolites are further converted to mercapturic acids for excretion; this metabolic route can thus be measured by increased excretion of thioethers.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6

	Reliability
	:
	(2) valid with restrictions

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

	
	(61)

	
	
	

	In Vitro/in vivo
	:
	In vitro

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate, purity 99 %


	Result
	:
	In a structure-activity relationship investigation of acrylate and methacrylate esters the reactivity towards hydrolysis by carboxyl esterase in vitro was studied in order to elucidate their mechanism(s) of toxicity; the compounds tested included ethyl methacrylate; the second order rate constant Km for the carboxylesterase hydrolysis of ethyl methacrylate was about 159 +/- 90 uM and Vmax was 5.2 ± 2.5 nmole/min; from comparison with the reaction rate of other esters the authors concluded that increased alcohol chain length increases substrate affinity, yet decreases turnover for the enzymatic hydrolysis of these esters.

Hydrolysis of acrylate esters by porcine liver carboxylesterase in vitro
------+------ -+---+----------+--------------+--------
Ester | Conc.  | n |    Km**  |     Vmax**   | Vmax/Km
      | [µM]   |   |   [µM]   | [nmol/min]   | [1/min]
------+------ -+---+----------+--------------+--------
EA     25-2500   4   134 ± 16     8.9 ± 2.0      66
EMA    25-2500   7   159 ± 90     5.2 ± 2.5*     33
BA      5-250    3  33.3 ± 8.5*  1.49 ± 0.83*    45
BMA     5-250    5    72 ± 28*   1.84 ± 0.64*    26
EGDMA   5-250    4    64 ± 24*    6.9 ± 2.4#    108
TEGDMA  5-250    4    39 ± 15*    2.9 ± l.0*°    74
------+------ -+---+----------+--------------+--------
EA = Ethyl acrylate, EMA = Ethyl methacrylate, BA = Butyl acrylate, BMA = Butyl methacrylate, EGDMA = Ethyleneglycol dimethacrylate, TEGDMA = Tetraethyleneglycol dimethacrylate      
**Mean + standard deviation.
*Significantly different at P 0.05 compared with ethyl acrylate.
#Significantly different at P 0.05 compared with butyl acrylate.
°Significantly different at P 0.05 compared with ethyleneglycol dimethacrylate.

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	
	(106) (107)


5.1.1
ACUTE ORAL TOXICITY

	
	
	

	Type
	:
	LD50

	Value
	:
	= 13424  IF "13424" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	other: albino

	Sex
	:
	no data

	Number of animals
	:
	40

	Vehicle
	:
	no data

	Doses
	:
	12700, 14510, 16330 and 18140 mg/kg (single dose)

	Method
	:
	other: Pre-dates GLP and existing guidelines 

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	DOSE LEVEL(s) and NUMBER OF DOSES: 4 doses were given to rats: 12.7, 14.5, 16.3, and 18.1 gm/kg. All doses given via stomach intubation.

NUMBER OF ANIMALS/DOSE: 10 rats/dose 

STUDY METHOD: Doses were given via stomach tube to test animals and observed to toxic symptoms and death.

	Remark
	:
	Original value LD50:  14.8 ml/kg = 13424 mg/kg
Published in: J. Ind. Hyg. Toxicol., 23: 343-351,1941.

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. LD50): LD50 for rats was calculated by the method of Bliss (1938), but was not reported. The estimated LD50 for rats would be approximately 13,424 mg/kg. Deaths in rats were as follows: 3/10 (low dose), 8/10 (next dose), and 10/10 rats at the two highest doses. Rats died in 1-96 hours.The LD50 estimated by the method of Bliss clearly demonstrates that the test material is of low acute toxicity by the oral route.

RESULTS/OBSERVATIONS: Author noted that both species exhibited increased respiratory rate and lacrimation within 2-5 minutes; followed by motor weakness and decreased respiration, increased defecation and urination in 15-40 minutes. Animals which did not survive, died in a coma.

	Test substance
	:
	Purity: no data, without inhibitor usually added to prevent         polymerization.
Supplier: Röhm & Haas Company, Philadelphia, Pennsylvania

Ethyl Methacrylate; sp. gravity: 0.907 at 20 degrees C; 
B.Pt.: 117 degrees C

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: The study meets minimal scientific standards, even though it was conducted prior to any formal national or international adoption of test standards.

	Flag
	:
	Critical study for SIDS endpoint

	24.06.2008
	(40)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 7835  IF "7835" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	other: ddY

	Sex
	:
	male

	Number of animals
	:
	

	Vehicle
	:
	no data

	Doses
	:
	4 dose groups;  Doses not specified

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	Male ddY mice (24 - 27 gm) were used in the test. Four animals per dose level at four dose levels were treated with EMA. The LD50 was calculated by the Weil method.

	Remark
	:
	LD50: 68,64 mmol/kg with MG(EMA): 114.14 g/mol = 7835 mg/kg
Cited in Sax as LD50: 7836 mg/kg

	Test substance
	:
	Ethyl methacrylate was purchased from Tokyo Kasei Co. (Tokyo), purity: no data

	Reliability
	:
	(4) not assignable

	
	
	Limited information on clinical signs and followup period.

	17.06.2008
	(160) (188)

	
	
	

	Type
	:
	LD50

	Value
	:
	> 2720  IF "2720" <> "" "." 
  mg/kg bw

	Species
	:
	rabbit

	Strain
	:
	no data

	Sex
	:
	no data

	Number of animals
	:
	6

	Vehicle
	:
	no data

	Doses
	:
	1810, 2720, 3630, 4540, 5440 and 7260 mg/kg/bw

	Method
	:
	other: pre-guideline development 

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	


	Result
	:
	Lethal doses produced a constant train of disturbances. The animals showed an increased rate of respiration (with lacrymation in rats) in about 2 to 5 minutes, followed by motor weakness and decreased respiration in 15 - 40 minutes. Subsequently, respiration became shallow, irregular and labored and there were increased defecation and urination. Reflex activity was lost and the animals died in coma. The rats urine usually contained blood but it was only occasionally found in the rabbits urine.

LD50-values calculated by the method of Bliss (1938).

	Test condition
	:
	Administration: stomach tube

	Test substance
	:
	Purity: no data, without inhibitor usually added to prevent         polymerization.
Supplier: Röhm & Haas Company, Philadelphia, Pennsylvania

	Reliability
	:
	(4) not assignable

	
	
	Screening data pre-GLP and pre-guideline development, study details not reported in the publication.

	26.06.2008
	(40) (50)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 16000  IF "16000" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Test substance
	:
	Ethyl methacrylate, purity not specified but typicallly > 99 %

	Reliability
	:
	(4) not assignable

	
	
	Data from handbook or collection of data.

	
	(93)

	
	
	

	Type
	:
	LD100

	Value
	:
	ca. 14500  IF "14500" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	LD100: 16 ml/kg = 14500 mg/kg

	Test substance
	:
	Ethyl methacrylate, purity not specified but typicallly > 99 %

	Reliability
	:
	(4) not assignable

	
	
	Limited details available.

	17.06.2008
	(96)

	
	
	

	Type
	:
	other: Gastric toxicity

	Value
	:
	  - IF "" <> "" "." 
  

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	4 hours after oral application (gavage) of 2 mmol/kg (228
mg/kg) the rats were sacrificed and the entire stomach was
removed and investigated for gastric toxicity; ethyl
methacrylate did not cause any lesions in the forestomach
and the glandular stomach.

	Test substance
	:
	Ethyl methacrylate, purity: 99 %

	Reliability
	:
	(4) not assignable

	
	
	Limited details available.

	17.06.2008
	(60)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 7256  IF "7256" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	LD50: 8.00 ml/kg (calculated) = 7256 mg/kg

	Test substance
	:
	Ethyl methacrylate, purity not specified but typicallly > 99 %

	Reliability
	:
	(4) not assignable

	
	
	Limited details available.

	17.06.2008
	(96)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 15800  IF "15800" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data from handbook or collection of data.

	
	(93)

	
	
	

	Type
	:
	LD50

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

	Species
	:
	rabbit

	Strain
	:
	other: albino

	Sex
	:
	no data

	Number of animals
	:
	6

	Vehicle
	:
	

	Doses
	:
	7.26, 5.44, 4.54, 3.63, 2.72 and 1.81 g/kg

	Method
	:
	other: acute oral screening study 

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	DOSE LEVEL(s) and NUMBER OF DOSES:  6 dose levels were used: 7.26, 5.44, 4.54, 3.63, 2.72 and 1.81 g/kg. All doses given via stomach intubation

NUMBER OF ANIMALS/DOSE:  1 rabbit/dose, akin to the up-down procedure


STUDY METHOD: Doses were given via stomach tube to test animals and observed to toxic symptoms and death.

	Remark
	:
	Published in:  J. Ind. Hyg. Toxicol. 23: 343-351, 1941.

	Result
	:
	MEASURED ENDPOINT/INDEX: Single rabbits survived doses of 1.81, 2.72 and 4.54 gram/kg. Single rabbits died at doses of 3.63, 5.44 and 7.26 g/kg. An LD50 for rabbits has not been calculated. At or below the OECD Limit dose of 2g/kg there was no mortality.

RESULTS/OBSERVATIONS: The autor noted that both species exhibited increased respiratory rate and lacrimation within 2-5 minutes; followed by motor weakness and decreased respiration, increased defecation and urination in 15-40 minutes. Animals which did not survive, died in a coma.

	Test substance
	:
	Purity: no data, without inhibitor usually added to prevent         polymerization.
Supplier: Röhm & Haas Company, Philadelphia, Pennsylvania

Ethyl Methacrylate; sp. gravity 0.907 @20 degrees C; B.Pt. 117 degrees C

	Reliability
	:
	(4) not assignable

	
	
	Screening data pre-GLP and pre-guideline development, study details not reported in the publication.

The study meets minimal scientific standards, even though it was conducted prior to any formal national or international adoption of test standards. The rabbit portion of the study meets minimum national and international scientific standards since it exceeded the OECD Limit dose of 2 g/kg.

	26.06.2008
	(40) (159)

	
	
	

	Type
	:
	other: estimated fatal dose

	Value
	:
	 5400  IF "5400" <> "" "." 
  mg/kg bw

	Species
	:
	human

	Strain
	:
	other: no data

	Sex
	:
	no data

	Number of animals
	:
	

	Vehicle
	:
	no data

	Doses
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	


	Test substance
	:
	Ethyl methacrylate

	Reliability
	:
	(4) not assignable; limited details; estimation method not indicated

	
	(157)


5.1.2
ACUTE INHALATION TOXICITY

	
	
	

	Type
	:
	LC50

	Value
	:
	= 55  IF "55" <> "" "." 
  mg/l

	Species
	:
	rat

	Strain
	:
	other: Crl: CD BR

	Sex
	:
	male/female

	Number of animals
	:
	40

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	4 hour(s)

	Method
	:
	OECD Guide-line 403 "Acute Inhalation Toxicity"

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS: Ethyl Methacrylate; 2-propionic acid, 2-methyl-, ethyl ester; 99.1% purity


	Method
	:
	SPECIES/SEX: Young adult male and female Crl:CD BR rats, 8 weeks old, weighing 240-351 grams (males) and 152-221 grams (females); housed singly or in pairs by sex. Food and water available ad libitum, except during exposure.DOSE LEVEL(s) and NUMBER OF DOSES: 4 doses: 12.2, 40.4, 48.4 and 57 mg/L.NUMBER OF ANIMALS/DOSE: 5 males and 5 females per dose group. STUDY METHOD: Four groups of five male and five female rats were exposed nose-only for 4 hours to several concentrations of the test material in air. The chamber airflow was 25 L/min, the chamber temperature was 23-30 degrees C, and the relative humidity was 31-44%, with 21 percent oxygen. Test concentrations were generated by vaporizing the test material in air using a heated J-tube. Filtered high pressure air fed through the J-tube mixed with the test substance and was metered into the 29 L glass exposure chamber. Concentrations were varied by varying the rate of test substance introduced into the J-tube. Atmospheric concentrations were monitored at 30 minute intervals during exposure, by gravimetric analysis and gas chromatography (GC). The chamber vapor concentration was determined by comparing the GC response of the test material with calibration standards. Each group of rats was observed for mortality and clinical signs during exposure and daily throughout the 14 days post-dosing.  Animals were weighed daily throughout the study. No necropsy was conducted.

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. LD50): LC50 55 mg/L.RESULTS/OBSERVATIONS: Deaths occurred at 48 mg/L and higher; 1/5 males and 0/5 females at 48 mg/L; and 4/5 males and 2/5 females at 57/L. No deaths occurred at the other doses. Rats exposed to 57 mg/L experienced nasal discharge, gasping, irregular respiration, lethargy, lung noise, and moderate weight loss. At 48 mg/L, rats demonstrated oral, nasal and ocular discharge, gasping, irregular respiration lethargy, lung noise, hunched posture and wet perineum. Diarrhea and stained fur were observed during the recovery period., and sporadic weight loss that returned to normal by the end o f the study.

	Reliability
	:
	(1) valid without restriction

	
	
	DATA QUALITY: Study was conducted in accordance with a recognized scientific procedure for determining the acute inhalation toxicity of a test substance, following GLP regulations. The study meets national and international scientific standards and provides sufficient information to support the conclusions regarding the acute inhalation toxicity of Ethyl Methacrylate.

	Flag
	:
	Critical study for SIDS endpoint

	
	(89)

	
	
	

	Type
	:
	other: Respiratory irritation

	Value
	:
	  - IF "" <> "" "." 
  

	Species
	:
	rat

	Strain
	:
	Fischer 344

	Sex
	:
	male

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	200 ppm

	Exposure time
	:
	6 hour(s)

	Method
	:
	other 

	Year
	:
	2002

	GLP
	:
	no

	Test substance
	:
	other TS


	Method
	:
	Four groups of five male Fischer 344 rats were exposed to one of four methacrylate esters [methyl methacrylate (MMA), ethyl methacrylate (EMA), iso-butyl methacrylate (iBMA) or n-butyl methacrylate (nBMA)]. A fifth group of five male rats served as a control. The animals were exposed (whole body exposure is assumed but not definitively stated) to nominal vapor concentrations of 200 ppm for each ester for a period of six hours. Immediately following exposure, the animals were sacrificed, blood was collected for analysis of the parent ester and methacrylic acid (MAA), the hydrolysis metabolite of the alkyl-methacrylate esters.  The exposed groups and the control group were processed for microscopic evaluation of the nasal passages by perfusing the removed heads, fixation and then decalcification. Six sections of the nasal passages were stained with H&E prior to microscopic examination.

	Result
	:
	The nasal tissue of rats exposed to methyl methacrylate (MMA), which was also tested, showed the appearance of degeneration in the olfactory epithelium lining in central septum  and ethmoturbinates 4 and 5 in level 4. The severity of the degeneration increased from level 4 to level 5 and lessened again in the same regions in level 6. The respiratory mucosa throughout the nasal passages and the olfactory mucosa in regions adjacent to the target areas were not affected by exposure to MMA.

The nasal tissue of rats exposed to ethyl methacrylate showed a similar appearence and distribution to that shown by methyl methacrylate but the severity of the effect was slightly less.

None of the parent esters or MAA was detectable in blood.  Although the limit of detection is not clearly stated, it was presumably near 1 ppb in blood.

Microscopic Findings

MMA - Degeneration of the olfactory epithelial lining of the central septum as well as the olfactory epithelium of ethmoturbinates 4 and 5 in Level 4.

EMA - Degeneration of the olfactory epithelial lining of the central septum as well as the olfactory epithelium of ethmoturbinates 4 and 5 in Level 4. The lesions were similar to but of lesser severity than in the MMA exposed rats.

There were no lesions in nasal passages of the nBMA-exposed, iBMA-exposed or control rats.

	Test substance
	:
	Methyl methacrylate from Ineos Acrylics (Lot 98/15; purity > 99%), ethyl methacrylate from Atofina (Lot 011666; purity > 99%), n-butyl methacrylate from Ineos Acrylics (Lot 98/15; purity 99%), iso-butyl methacrylate from Ineos Acrylics (Lot 98/15; purity 99%)

	Conclusion
	:
	The author hypothesized that the lower molecular weight esters may result in greater irritancy due to their higher water solubility in the mucous layer of the nasal passage.  This hypothesis was founded on the knowledge that the irritation did not follow the pattern of highest carboxylesterase activity for the individual esters from nasal S9 fractions measured in this thesis project (which would predict a higher MAA formation for EMA and nBMA than for MMA).

	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

	
	(77)

	
	
	

	Type
	:
	LC50

	Value
	:
	ca. 3300  IF "3300" <> "" "." 
  ppm

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	8 hour(s)

	Method
	:
	other: no data 

	Year
	:
	1963

	GLP
	:
	

	Test substance
	:
	


	Reliability
	:
	(4) not assignable

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

	18.06.2008
	(50)

	
	
	

	Type
	:
	LC50

	Value
	:
	= 12.4 - IF "12.4" <> "" "." 
-
 15 mg/l

	Species
	:
	rat

	Strain
	:
	other: albino

	Sex
	:
	no data

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	12.4, 15.0 and 17.7 mg/l

	Exposure time
	:
	8 hour(s)

	Method
	:
	other: pre-guideline development 

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Result
	:
	The exposed animals showed the same effects as those observed after oral administration (malaise and accelerated respiration), and in addition there was marked irritation of the mucous membranes.

Ethyl methacrylate is less volatile than methyl methacrylate, the highest concentration produced having been 17.7 mg/l. This dose killed 2 rats. At 15.0 mg/l the exposed rats died after 3 hours of exposure. The animals survived 12.4 mg/l and below that concentration. All deaths occured during exposure.

	Test substance
	:
	Purity: no data, without inhibitor usually added to prevent         polymerization.
Supplier: Röhm & Haas Company, Philadelphia, Pennsylvania

Ethyl Methacrylate; sp. gravity 0.907 @20 degrees C; B.Pt. 117 degrees C

	Reliability
	:
	(4) not assignable

	
	
	Screening data pre-GLP and pre-guideline development, study details not reported in the publication.

	26.06.2008
	(40) (123)

	
	
	

	Type
	:
	LC50

	Value
	:
	= 15  IF "15" <> "" "." 
  mg/l

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	3 hour(s)

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source.

	25.06.2008
	(156)

	
	
	

	Type
	:
	LC50

	Value
	:
	= 8300  IF "8300" <> "" "." 
  ppm

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	4 hour(s)

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Limited details available.

	18.06.2008
	(128)

	
	
	

	Type
	:
	other: LT50

	Value
	:
	= 95.15  IF "95.15" <> "" "." 
  mg/l

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	38.53 minute(s)

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Remark
	:
	LT50: 38.53 min

	Reliability
	:
	(4) not assignable

	
	
	Limited details available.

	18.06.2008
	(96)

	
	
	

	Type
	:
	other: RD50

	Value
	:
	  - IF "" <> "" "." 
  

	Species
	:
	mouse

	Strain
	:
	Swiss Webster

	Sex
	:
	male

	Number of animals
	:
	12

	Vehicle
	:
	

	Doses
	:
	1500, 9100 and 24000 ppm

	Exposure time
	:
	30 minute(s)

	Method
	:
	other 

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS: Ethyl methacrylate, purity: 99.1 %, supplied by Methacrylate Producers assiciation, Washington DC


	Method
	:
	Study design:
Groups of four male Swiss Webster mice were exposed for a single, 30-minute period to a concentration of airborne test substance in air to assess sensory irritation potential. Mice were first weighed then places into body plethysmographs prior to exposure and acclimated to the exposure chamber fo approximately ten minutes. During this preexposure, respiratory rates were monitored and recorded to establish a baseline respiration rate. Exposure to the test substance was conducted during the next 30 minutes followed by a postexposure monitoring period of at least 10 minutes. Mice were then removed from the chamber, weighed, and observed for clinical signs of toxicity prior to sacrifice. Respiratory function parameters were monitored during all preexposure, exposure, and postexposure periods.

	Remark
	:
	Mice were exposed to 1500, 9100, or 24000 ppm (= 7, 42, or
112 mg/l); the respiratory frequency decreases did not
exceed 20.7%; there were generally only a few instances of
sensory irritation immediately after onset of exposure; no
RD50 value was calculated, and the substance was considered not to be a respiratory irritant at the concentrations tested.

	Reliability
	:
	(1) valid without restriction

	
	
	Study in accordance with national standard methods

	
	(180)

	
	
	

	Type
	:
	LC50

	Value
	:
	= 3300  IF "3300" <> "" "." 
  ppm

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	8 hour(s)

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source.

	18.06.2008
	(156)

	
	
	

	Type
	:
	other: Acute Inhalation Study

	Value
	:
	  - IF "" <> "" "." 
  

	Species
	:
	other: rabbits, guinea pigs and rats

	Strain
	:
	other: albino

	Sex
	:
	no data

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	12.4, 15 and 17.7 mg/L

	Exposure time
	:
	8 hour(s)

	Method
	:
	other: pre-guideline development 

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	other TS: Ethyl Methacrylate; sp. gravity 0.907 @20 degrees C; B.Pt. 117 degrees C


	Method
	:
	SPECIES/SEX: Albino rats, rabbits and guinea pigs. Sex or age not stated.

DOSE LEVEL(s) and NUMBER OF DOSES: 3 doses were administered to each species: 12.4, 15 and 17.7 mg/L.   

NUMBER OF ANIMALS/DOSE: 2 rats; and 1 rabbit and 1 g. pig per dose. 

STUDY METHOD: Study was conducted in a 47.1 L inhalation chamber, whole body exposure; temperature was 20-25 degrees C and relative humidity was 52%. Test material was administered into the chamber in air. Concentrations were calculated by computation only.

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. LD50): LD50 was not determined or calculated. The only deaths occurred to all rats at 15 and 17.7 mg/L. RESULTS/OBSERVATIONS: Symptoms of toxicity were not described for this test material. Only the deaths and time of deaths were reported.

	Reliability
	:
	(4) not assignable

	
	
	DATA QUALITY: Study was not conducted in accordance with any recognized scientific procedure for determining the acute inhalation toxicity of a test substance. The study does not meet national and international scientific standards and provides insufficient information to support the conclusions regarding the acute inhalation toxicity of Ethyl Methacrylate. Although specific information was provided regarding chemical properties of the test materials, there was no indication of the purity. Test concentrations were not measured and insufficient numbers of test animals were used.

	25.06.2008
	(40)


5.1.3
ACUTE DERMAL TOXICITY

	
	
	

	Type
	:
	LD50

	Value
	:
	> 10  IF "10" <> "" "." 
  ml/kg bw

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other: no data 

	Year
	:
	1963

	GLP
	:
	no data

	Test substance
	:
	


	Reliability
	:
	(4) not assignable

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

	26.06.2008
	(50)

	
	
	

	Type
	:
	LD50

	Value
	:
	> 9100  IF "9100" <> "" "." 
  mg/kg bw

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1941

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	Doses were placed on the clipped skin of the abdomen of each rabbit.  No data provided as to whether the dose sites were occluded or non-occluded

	Remark
	:
	Single doses of 10 cc. of ethyl methacrylate per kg of body weight produced temporary local irritation and malaise but the animals recovered within an hour.

	Reliability
	:
	(4) not assignable

	
	
	Screening data pre-GLP and pre-guideline development, study details not reported in the publication.

	18.06.2008
	(40) (123)


5.1.4
ACUTE TOXICITY, OTHER ROUTES

	
	
	

	Type
	:
	LD50

	Value
	:
	= 2540  IF "2540" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Remark
	:
	LD50: 2.8 ml/kg = 2540 mg/kg

	Reliability
	:
	(2) valid with restrictions

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

	
	(96)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 1114  IF "1114" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	Sprague-Dawley

	Sex
	:
	female

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1972

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	The test animals were 175 to 225 gm, adult, virgin female rats. Male rats of the same strain and age were used as the "stud pool". Acute toxicity was determined by administration of graded doses of these specific samples by intraperitoneal injection in rats and observation of the rats for 7 days for mortality.
Acute LD50-values and 95 % confidence limits were calculated by Cornfield and Mantel's modification of Karber's method or by the method of Weil.

	Result
	:
	Original value: 1.2228 ml/kg (1.0212 - 1.4644 ml/kg 95 % confidence limit)
Density: 0.911 g/cm3

	Test substance
	:
	Rohm & Haas Philadeliphia, Pa., no more data available.

	Reliability
	:
	(2) valid with restrictions

	
	
	Basic data are given.

	
	(171)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 1247  IF "1247" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	ICR

	Sex
	:
	male

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1972

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Method
	:
	The test animals were 25 +/- 5 gm, male albino ICR mice. Several dose levels of each compound were injected intraperitoneally into groups of ten mice and the mice were observed for 7 days for mortality. Injections were made with a clinical syringe when the dose to be administered was greater than 1 ml. With a dose of 0.1 to 1.0 ml a tuberculin syringe was used, and for doses of less than 0.1 ml a Hamilton microliter syringe was used.
Acute LD50-values and 95 % confidence limits were calculated by Cornfield and Mantel's modification of Karber's method.

	Result
	:
	Original value: 1.369 ml/kg equals 10.896 mol/10+6 gm (9.328 - 12.734 mol/10+6 gm) 95 % confidence limit)
Density: 0.911 g/cm3

	Test substance
	:
	Commercial source: Rohm & Haas Philadeliphia, Pa. 
The substance contained from 5 to 2000 ppm of polymerization inhibitor, monomethyl ether of hydroquinone, or 100 ppm hydroqunione. The monomer was used as such with no further purification. No more data available.

	Reliability
	:
	(2) valid with restrictions

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

	
	(15) (96)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 2600  IF "2600" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	s.c.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data from secondary source.

	18.06.2008
	(39)

	
	
	

	Type
	:
	LDLo

	Value
	:
	= 22675  IF "22675" <> "" "." 
  other: mg

	Species
	:
	rat

	Strain
	:
	other: albino

	Sex
	:
	no data

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	single injection of 25 ml/kg/bw

	Route of admin.
	:
	s.c.

	Exposure time
	:
	 

	Method
	:
	other: pre-guideline development

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Result
	:
	6/10 rats died within 8 to 18 h after a single s.c.
injection of 25 ml = 22675 mg
Symptoms of toxicity: increased rate of respiration,
followed by shallow, irregular and labored respiration,
motor weakness, increased defecation and urination, loss of
reflex activity, coma, death.

	Test substance
	:
	Purity: no data, without inhibitor usually added to prevent         polymerization.
Supplier: Röhm & Haas Company, Philadelphia, Pennsylvania

	Reliability
	:
	(4) not assignable

	
	
	Screening data pre-GLP and pre-guideline development, study details not reported in the publication.

	26.06.2008
	(40)

	
	
	

	Type
	:
	LDLo

	Value
	:
	 137  IF "137" <> "" "." 
  other: uL/kg

	Species
	:
	dog

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.v.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1974

	GLP
	:
	

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	(112)

	
	
	

	Type
	:
	other

	Value
	:
	  - IF "" <> "" "." 
  

	Species
	:
	other: see remark

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	

	Exposure time
	:
	 

	Method
	:
	other: pre-guideline development

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Remark
	:
	The gross pathological picture after acute intoxication with ethyl methacrylate was confined primarily to the respiratory system, regardless of the mode of entrance in the body; lungs, trachea and bronchi of fatally poisoned rabbits, guinea pigs and rats were markedly congested and spotted with large and small areas of hemorrhage and emphysema; the thymus gland was swollen, congested and in rabbits spotted with petechial hemorrhages; the ventricals were usually well contracted, the auricles dilated and filled with dark clotted blood; abdominal vessels were dilated and here the blood was fluid; the urinary bladder of rats was greatly distended and often contained blood; in addition to these effects the oral dosing caused pronounced corrosion, areas of hemorrhage and detachment of mucosa; the intestine showed congestion and acute irritation of the mucosa.

	Test substance
	:
	Purity: no data, without inhibitor usually added to prevent         polymerization.
Supplier: Röhm & Haas Company, Philadelphia, Pennsylvania

	Reliability
	:
	(4) not assignable

	
	
	Screening data pre-GLP and pre-guideline development, study details not reported in the publication.

	26.06.2008
	(40)


5.2.1
SKIN IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Occlusive

	Exposure time
	:
	2 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	.42

	Result
	:
	slightly irritating

	Classification
	:
	not irritating

	Method
	:
	Draize Test 

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	Application: 2 hours, occlusive 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 2 hours.  After this time dressing and adhesive tape were removed and the local reactions were examined.  The test sites also were examined 24 and 72 hours after application.  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 safety of chemicals in foods, drugs and cosmetics, FDA (Draize)(1959)"

	Result
	:
	Shaved skin: Under the conditions described, 2 hours after application 3 animals showed slight erythema and 1 animal slight edema.  72 hours after application slight edema was observed in one animal and slight edema in one animal. Shaved/scarified skin: Under the conditions described, 2 hours after application 4 animals showed slight erythema and 3 animals slight edema.  72 hours after application slight edema was observed in three animals and slight edema in two animals.  The substance was classified as slightly irritating with the index of primary skin irritation = 0.63.  The data were reevaluated according to OECD-Guideline No. 404 (1987) and the substance was classified as non irritating with the Primary irritation index = 0.42 of 8 (shaved skin)

	Test substance
	:
	other TS: Clear, colorless, undiluted liquid supplied by Röhm GmbH & Co. KG, Darmstadt. Purity not specified, but typically > 99 %

	Reliability
	:
	(2) valid with restrictions

	
	
	Exposure period only 2 hours long. The study was performed in accordance with a recognized scientific procedure for analyzing the primary 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 a mildly irritating substance to the skin of rabbits.

	Flag
	:
	Critical study for SIDS endpoint

	
	(184)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	Occlusive

	Exposure time
	:
	24 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	3.08

	Result
	:
	moderately irritating

	Classification
	:
	irritating

	Method
	:
	other: i.e. Federal Hazardous Substances Labelling Act Regulations, Section 191.11, Federal Register: 29, 13009 (1964) 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	


	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
	:
	Either slight or well defined erythema and from barely perceptible to moderate edema of the skin at 24 hrs. Evidence of irritatation persisted at 72 hrs.

	Test substance
	:
	Ethyl methacrylate, purity not specified but typically > 99 %

	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. Eposure longer (24 h) than current guideline standard (4 h).

	Flag
	:
	Critical study for SIDS endpoint

	
	(136)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	moderately irritating

	Classification
	:
	

	Method
	:
	other: no data 

	Year
	:
	1963

	GLP
	:
	

	Test substance
	:
	no data


	Reliability
	:
	(4) not assignable

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

	18.06.2008
	(50)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Occlusive

	Exposure time
	:
	24 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	.26

	Result
	:
	slightly irritating

	Classification
	:
	not irritating

	Method
	:
	Draize Test 

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	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 h. After this time dressing and adhesive tape were removed and the local reactions were examined. 72 h after application, the examinations were repeated. The test result is the average of the scores of the 24- and 72 h examination.

In order to investigate the reproducibility of the effects, two separate contact areas (shaved and shaved/scarified) were treated and as a control two untreated areas (shaved and shaved/scarified) were used. Only reactions which were different from those of the control were evaluated as positive reactions. 

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

	Result
	:
	Shaved skin: Under the described test conditions 24 h after application none of the animals showed signs of erythema although slight erythema was present in 2 animals after 72 h. There was no edema in any of the animals either 24 or 72 h after application.
Shaved and scarified skin: Under the described test conditions 24 h after application all six animals showed slight erythema. 72 h after application the changes were still present. 3 animals showed slight edema after 24 h. In one animal this effect persisted until 72 h.

In summary, the investigators classified EMA as a weak irritant under the conditions of the test.

	Test substance
	:
	other TS: Clear, colorless, undiluted liquid supplied by Röhm GmbH & Co. KG, Darmstadt. Purity not specified, but typically > 99 %

	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 a mildly irritating substance to the skin of rabbits. 

	
	(183)


5.2.2
EYE IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Dose
	:
	.1 ml

	Exposure time
	:
	72 hour(s)

	Comment
	:
	not rinsed

	Number of animals
	:
	6

	Vehicle
	:
	none

	Result
	:
	slightly irritating

	Classification
	:
	not irritating

	Method
	:
	other: i.e. OECD: Federal Hazardous Substances Labelling Act Regulations, Section 191.12, Federal Register: 29, 13009 (1964) 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	Six female NZ White rabbits, weighing 2-2.5 kg,  were administered 0.1 ml (vol) of test compound into the everted lower lid of 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
	:
	Conjunctival irritation, redness (max. grade 3 in 3/6 rabbits) and chemosis (max. grade 3 in 2/6 rabbits) at 24 hr. Irritation (redness and chemosis), grade 3, was still present at 48 hr in 3/6 rabbits. At 72 hrs the irritation (redness) was grade 2 in 1/6,  grade 1 in 3/6; chemosis was grade 2 in 1/6, grade 1 in 1/6 and 0 in 4/6 rabbits. Slight irritation of the cornea was observed after 24 h in 2/6 animals which was reversible after 48 h. There was no involvement of the iris.

	Test condition
	:
	The eyes were unwashed.

	Test substance
	:
	Ethyl methacrylate, purity not specified but typicallly > 99 %

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: Study meets minimum scientific standards for an eye irritation study and provides sufficient information regarding the irritation potential of the test substance. However, there was a limited description of the substance (i.e. purity, CAS#, etc.) Thus, the results are regarded as reliable with restriction.

	Flag
	:
	Critical study for SIDS endpoint

	26.06.2008
	(136)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Dose
	:
	.1 ml

	Exposure time
	:
	 

	Comment
	:
	not rinsed

	Number of animals
	:
	6

	Vehicle
	:
	none

	Result
	:
	

	Classification
	:
	not irritating

	Method
	:
	Draize Test 

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	0.1 ml of undiluted test material was instilled into the conjunctival sac of the left eye. The right eye, which remained untreated, served as a control. Animals were observed for irritating effects of the cornea, iris, conjunctivae 24, 48, 72 h 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, FDA (Draize)
(1959)"

	Result
	:
	Under the described conditions, 3 animals showed slight conjunctival redness, which subsided 48 h after treatment.

	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
	:
	Ethyl methacrylate; clear, colorless, undiluted liquid, supplied by Röhm GmbH & Co. KG, Darmstadt, Germany, purity not specified.

	Reliability
	:
	(2) valid with restrictions

	
	
	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 a mildly irritating substance to the eyes of rabbits. 

	26.06.2008
	(185)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	moderately irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Documentation insufficient for assessment.

	
	(45)

	
	
	

	Species
	:
	

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data from handbook or collection of data.

	18.06.2008
	(156)


5.3

SENSITIZATION

	
	
	

	Type
	:
	Freund's complete adjuvant test

	Species
	:
	guinea pig

	Number of animals
	:
	6

	Vehicle
	:
	

	Result
	:
	sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS:  Ethyl methacrylate; purity 98%, from E. Merck A.G. (Germany).


	Method
	:
	SPECIES/SEX: Female albino guinea pigs of the Dunkin-Hartley strain, weighing 350-450 grams. Animals were housed in pairs and fed a diet supplemented with Vitamin C.

DOSE LEVEL(S) and NUMBER OF DOSES: The maximum non-irritating concentration was determined. Skin irritation caused by a single open application was determined in FCA pretreated animals; reactions were read at 24 and 48 hours after application. In the GMPT 0.5 M  used on day 0 and 1 M on day 7; in the FCAT 5 x 0.5 M used on induction days 0-9.

NUMBER OF ANIMALS/DOSE: GMPT: 10 g. pigs per experimental group and 6 g. pigs in control. FCAT: 6-10 animals in the experimental group and 4-6 in the control.

STUDY METHOD: Magnusson and Kligman's Guinea Pig Maximization Test Method and Freund's Complete Adjuvant Test (FCAT). All animals were clipped free of hair in the shoulder region of application.

GPMT:

Induction Phase A: Day 0, 3 pairs of intradermal injections of Freund's Complete Adjuvant (FCA) mixed with test substance or vehicle control performed in the interscapular region. Three injections of 0.1 ml administered as follows: 0.1 ml of adjuvant (FCA) alone; 0.1 ml of test substance in Aramek (peanut oil); and 0.1 ml of test substance in adjuvant.

Induction Phase B: Same area was shaved with electric razor. Test material was dissolved in ethanol (80%) in a concentration giving a slight to moderated irritation was applied. The occlusive wrap was removed after 48 hours of contact.
 
Challenge Phase: Day 21. Occluded topical application of a maximum non-irritating dose. The left flank served as control and received vehicle only.  Test substance was applied. Occlusive bandage and test material were applied and held in contact for 24 hours.

Scoring: Skin reactions were evaluated at 24 and 48 hrs after removal of dressing.
Challenge Phase: Day 35. Left flank was shaved. Control and experimental groups were again treated as before (test  material in vehicle or vehicle only);  test site was non-occluded; and test sites read 24 and 48 hours later.

Positive Control: None used
   FCAT:

Induction Phase: Test material was emulsified in adjuvant (FCA) and distilled water.  On days 0, 2, 4, 7 and 9 intradermal injections of 0.1 ml were given in the shoulder region, across the back.
 
Challenge Phase: All animals were test epicutaneously on day 21 (right flank) and day 35 (left flank). Test site was non-occluded; and test sites read 24 and 48 hours later.



Scoring: Skin reactions were evaluated at 24 and 48 hrs after removal of dressing.

	Remark
	:
	2 of 6 animals reacted positively on day 21 and 35.
Published in Contact Dermatitis, 8:223-235 (1982).

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. Sensitization): To determine the sensitization potential to guinea pigs by two different test methods.

RESULTS/OBSERVATIONS: GMPT: 1/10 g. pigs responded on challenge days 21 and 35; the test substance was classified as a Grade II sensitizer.  FCAT: 2/6 g. pigs responded on days 21 and 35 and the test material was classified as a Grade II-0 (meaning the intensity of the sensitizing reaction was "0").

	Test substance
	:
	Purity: 98%

	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.

	Flag
	:
	Critical study for SIDS endpoint

	
	(200)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Concentration
	:
	1st:
	Induction 2 % intracutaneous

	
	
	2nd:
	Induction   other: undiluted occlusive epicutaneous

	
	
	3rd:
	Challenge 10 % occlusive epicutaneous

	Number of animals
	:
	12

	Vehicle
	:
	petrolatum

	Result
	:
	not sensitizing

	Classification
	:
	not sensitizing

	Method
	:
	other: i.e. OECD: Magnusson and Kligman (1969) The Identification of Contact Allergens by Animal Assay - The Maximisation Test. J. Invest. Dermatol. Vol 52, No 3:  269-276 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	Magnusson and Kligman's Guinea Pig Maximization Test Method (one of several sensitization methods acceptable by OECD). 


Induction Phase A: Day 1, intradermal injections of Freund's Complete Adjuvant (FCA) mixed with test substance or vehicle control performed in the interscapular region. Three injections of 0.1 ml administered as follows: 0.1 ml of adjuvant alone; 0.1 ml of test substance in water; and 0.1 ml of test substance in adjuvant.


Induction Phase B: Occluded topical application of the test material at mild to moderate irritation doses.  Six days after the injections were made, the same area of skin was clipped and the site treated with 10% sodium lauryl sulphate in petrolatum.  24 hours later an occlusive bandage was prepared and loaded with the test material and applied.  The occlusive wrap was removed after 48 hours of contact. 



Challenge Phase: Occluded topical application of a sub-irritating dose. The left flank served as control and received vehicle only.  Test substance was applied as 10% v/v in petrolatum. This concentration failed to elicit a response in 10 control animals that had been previously subjected to induction without exposure to the test material.  Two weeks after the final induction phase, the fur was clipped from the flank of each g. pig.  Occlusive bandage and test material were applied and held in contact for 24 hours.



Scoring: Skin reactions were evaluated at 24 and 72 hrs after removal of dresssing.


Positive Control: None used

	Remark
	:
	Scoring: Skin reactions were evaluated at 24 and 72 hrs after removal of dresssing.

	Result
	:
	No discernible skin reactions were observed in any of the test animals following the challenge application of the test material. The test substance did not induce delayed contact hypersensitivity in guinea pigs.

	Test substance
	:
	Ethyl methacrylate, purity not specified but typicallly > 99 %

	Reliability
	:
	(2) valid with restrictions

	
	
	Study was conducted in accordance with recognized scientific standards for analyzing delayed contact sensitivity. However, there was no positive control used and no control animal data was provided.  Additional details regarding the protocol and an adequate description of the doses used were not provided.

	Flag
	:
	Critical study for SIDS endpoint

	
	(135)

	
	
	

	Type
	:
	other: Similar to Freund's complete adjuvant test

	Species
	:
	guinea pig

	Concentration
	:
	1st:
	   

	
	
	2nd:
	Challenge   

	
	
	3rd:
	Challenge   

	Number of animals
	:
	

	Vehicle
	:
	other: ethanol or olive oil

	Result
	:
	sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1977

	GLP
	:
	no data

	Test substance
	:
	other TS


	Method
	:
	Either male Hartley albino guinea pigs (300 - 400 g) or male and female English short-haired guinea pigs (450 - 550 g) were used. Freund's complete adjuvant containing heat-killed Mycobacterium butyricum at 250 ug/ml was injected into the four foot pads of each animal (0.1 ml per foot pad). Within 4 hours after this injection the first of three 0.2 ml topical induction doses [specified in the publication as between 2.5 and 10%] of EMA was topically applied to the clipped backs of the guinea pigs. The topical application was repeated on days 2 and 5. EMA was applied either in 95% ethanol or in olive oil. Control animals received only the adjuvant injections. 

Challenge doses were applied in several ways. The first challenge was made with 2 or 5% EMA in ethanol (for animals induced with EMA-ethanol) or EMA in olive oil (for those induced with EMA-olive oil). The second challenge was made with 5 or 10% EMA in olive oil. The third challenge was made only for the EMA-ethanol induced groups using 2 or 0.4% EMA in olive oil. A final challenge for all of the induced animals was made with methyl methacrylate, butyl methacrylate, or EMA [assumed to be 1% of each methacrylate].  

	Remark
	:
	For elicitation of skin reactions, topical challenge with
EMA in olive oil as solvent was necessary; topical challenge with ethanol as solvent failed to elicit
any allergic skin reaction in 25 animals. The authors attributed this lack of reaction to the volatility of EMA in the organic solvent.

	Result
	:
	For the first challenge, 9 of 9 animals induced with EMA-olive oil were showed positive reactions. For the second challenge, positive reactions occurred in all groups of animals tested. For the third challenge, most animals had positive responses at either challenge concentration. The animals also responded with positive reactions to methyl methacrylate and n-butyl methacrylate.

	Test substance
	:
	Ethyl methacrylate, purity of the test substance not mentioned; obtained from Pfaltz and Bauer Inc., Flushing N.Y

	Conclusion
	:
	Based on the data from this study, EMA is a skin sensitizer and shows cross-reactivity with other methacrylates.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.
It is not possible to ensure correct interpretation of the details of this study. There are missing pieces of information as well as several contradictory statements.  The language herein is made somewhat vague to provide the "most likely" interpretation of the results

	Flag
	:
	Critical study for SIDS endpoint

	
	(32)

	
	
	

	Type
	:
	other: cross reaction pattern

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	other: Methylethylketone and peanut oil

	Result
	:
	

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS


	Method
	:
	Female guinea pigs of the Himalayan white spotted or Dunkin-Hartley outbred strains were used for these investigations.  Animals were sensitized as part of a separate study using either the Freund's Complete Adjuvant Test or the Guinea Pig Maximization Test.  Two weeks following completion of these studies, 2 to 6 animals tested for sensitization to a series of mono and di (meth)acrylates were used to test for cross sensitization.  One flank of each guinea pig was clipped and 6 to 8 monomers were applied (0.3 to 4 molar;  0.25 ml) in an area of 2 cm². The reactions were read at 24 and 48 hours after dosing. Fourteen days later, the procedure was repeated using the other flank. By using both flanks alternately, the animals were tested 6 times. Lastly, the animals were tested for reaction to the original monomer to which they were exposed.  

The rating system used for reaction was: 0 = no skin reaction; 0.5 = red spots; 1 = clear confluent redness; 2 = redness plus swelling; 3 = strong redness plus swelling. A reaction graded 1 or higher was classified as positive.  Equivocal results were repeated and animals that did not react in the final challenge to the monomer to which they were originally exposed were not included. 

	Remark
	:
	Three animals originally tested with EMA were used in the cross reaction challenges. Negative acrylates included ethyl and n-butyl acrylate and negative methacrylates included methyl, n-hexyl and 2-hydroxyethyl methacrylate.  A Score of 1 was recorded for n-butyl, t-butyl, pentyl and neopentyl acrylate and n-butyl and neopentyl methacrylate challenges. A Score of 2 was recorded for pentyl methacrylate challenge. Animals originally treated with methyl (8 animals) or n-butyl (2 animals) methacrylate had an average Score of 4 or 1, respectively when challenged with EMA.

	Test substance
	:
	Ethyl methacrylate, purity not specified but typicallly > 99 %

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	
	(199)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS


	Test substance
	:
	Ethyl methacrylate, purity not specified but typicallly > 99 %

	Reliability
	:
	(2) valid with restrictions

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

	
	(96)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Number of animals
	:
	10

	Vehicle
	:
	other: 2 parts methylethylketone/ 1 part peanut oil

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	1 of 10 animals reacted positively on day 21 and 35.

	Test substance
	:
	Ethyl methacrylate, purity: 98%

	Reliability
	:
	(4) not assignable

	
	
	Limited details available (no information on exposure duration).

	18.06.2008
	(200)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Number of animals
	:
	15

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

	Result
	:
	sensitizing

	Classification
	:
	

	Method
	:
	

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	other TS


	Remark
	:
	In addition to Ethyl 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)
-----------------------------------------------------------
Ethyl methacrylate
    1                    1               60         0.1
    0.1                  1               20         0.1
    0.01                 1                0         0.1
-----------------------------------------------------------

	Test condition
	:
	GPMT was performed in accordance with the original procedure of Magnusson & Kligman with some modifications.
Number of animals: 5 per dose group
Induction: 0,1 M intradermal and topical induction
Challange: closed patch test method for 24 h
Dermal response was evaluated 48 h after the challange
application.

	Test substance
	:
	Ethyl methacrylate, purity not specified but typically > 99 %
Supplier: Tokyo Chemical Industry Co. Ltd.

	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
	(80)

	
	
	

	Type
	:
	no data

	Species
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: ethyl methacrylate, purity: no data


	Reliability
	:
	(4) not assignable

	
	
	Data from handbook or collection of data.

	18.06.2008
	(123)

	
	
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	

	Classification
	:
	

	Method
	:
	

	Year
	:
	2004

	GLP
	:
	

	Test substance
	:
	


	Remark
	:
	Between 1985 and 2001 a panel of 30 experts (dermatologists and chemical scientist from university, industry and federal offices) evaluated the allergenic potential of 244 chemical substances or chemicals identified as ingredients of natural products. The evaluation process was based on published evidence regarding effects on man, experimental studies, and structure-activity considerations.

	Result
	:
	Ethyl methacrylate was identified as a significant contact allergen "Category A".

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature.

	18.06.2008
	(162)


5.4

REPEATED DOSE TOXICITY

	
	
	

	Type
	:
	Sub-chronic

	Species
	:
	rat

	Sex
	:
	male

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	other: Intraperitoneal injection and Drinking water

	Exposure period
	:
	60 days

	Frequency of treatm.
	:
	Daily, single i.p. injection; ad libitum drinking water

	Post exposure period
	:
	Not applicable

	Doses
	:
	Intraperitoneal injection (i.P.): 0, 100, 200, 400 or 800 mg/kg/d; Drinking water: 0, 0.1, 0.2, or 0.5 %

	Control group
	:
	yes, concurrent vehicle

	Method
	:
	

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	Animals: Male Sprague-Dawley rats were obtained from Charles River Laboratories. The animals were housed at 21 - 23°C with a 12-hour light/dark cycle. The animals were provided Purina certified rodent chow ad libitum and the animals were acclimated to their surroundings for a week prior to test substance administration. For the i.p. study, 4 groups of 10 rats were randomly assigned to the treatment groups [Note: the authors stated that 3 groups were assigned; this was assumed to be an error]. A control group also was evaluated. For the drinking water study, animals were randomly assigned to one of three treatment groups or a control group (8 animals/group).  

Dosing Procedures: For the i.p. study, animals were injected daily with EMA at dose levels of 0, 100, 200, 400 or 800 mg/kg. Doses were administered 7 days a week for a total of 60 days. For the drinking water study, the animals received fresh drinking water or drinking water containing EMA each day for a total 60 days.  

Clinical observations: Clinical observations were performed daily throughout the testing period. Animals were assessed for overall activity, posture, balance, breathing rate and evidence of diarrhea. Bodyweights were measured weekly.  

Behavioral Testing: In the i.p. study, behavioral testing was evaluated in a quiet room to which the animals had been acclimated. These observations were conducted 'blind' by a single observer. Although unclear from the publication, behavioral testing was assumed to be limited to Morris water maze and motor activity testing. Performance in the Morris water maze and spontaneous motor activity were assessed in the animals dosed with 0, 100, 200, and 400 mg/kg EMA i.p.. The water maze tests were conducted by allowing the rat to swim for 60 seconds or until it located and climbed onto the escape platform. The rats were given 5 trials per day with a one minute rest between each trial.  Escape latencies were summed across trials. Motor activity was measured using an automated system that measured horizontal and vertical photo beam breaks. Photo beam interruptions were summed over a one-hour period.

Necropsy: After 60 days of test substance administration in the drinking water, the animals were anesthetized with 50-mg/kg i.p. injection of sodium pentobarbital and were intracardially perfused with saline, followed by 4% phosphate buffered paraformaldehyde (pH 7.4). The brain, spinal cord and sciatic nerve were harvested and fixed in the same fixative solution. The brain and spinal cord were embedded in paraffin wax, select samples of the sciatic nerve were embedded in epoxy resin and histopathology was conducted on these select tissues.

Data analysis: The Mann-Whitney U-test was used to determine treatment-related mortality and the Kruskal-Wallis test was used to determine dose dependence.  For all parametric measures ANOVA, analysis of variance, was used to determine the treatment related effects.  Effects were considered significant at p<0.05.

	Result
	:
	I.P.: 
Clinical Conditions:  No differences from the control group were observed in the 100 mg/kg-dose group; however, the author reported that the animals receiving 200 and 400 mg/kg appeared sluggish and lethargic, respectively. Animals receiving 800 mg/kg EMA exhibited severe lethargy, hunched posture, irregular breathing and slight diarrhea. At 200 mg/kg, bodyweight gain was significantly reduced, except during week 7. A transient decrease in body weight was observed in the third week and the first two weeks of test substance administration in the 400 and 800 mg/kg dose group, respectively. Significant mortality was observed in the animals dosed with 200, 400 or 800 mg/kg; no mortality reported in controls and at 100 mg/kg, 5/10 at 200 mg/kg, 6/10 at 400 mg/kg and all animals - 10/10 at, 800 mg/kg/d.  

Water maze, i.p. study: A significant decrease in the escape latency across a 5-day testing period is anticipated due to the learning of the platform location. The author reported that the rate of acquisition was dose-dependent with longer latency periods between the 400 mg/kg/day and the other dosages on days 3 and 5. Statistical evaluation showed that the 400-mg/kg dose group was different from both the low dose and the control group on day 3. On day 5, the 400-mg/kg dose group was different from that of the controls.  

Motor activity, i.p. study: EMA treatment significantly reduced horizontal activity and rearing (vertical motion). The decrease in rearing was dose-dependent. A significant effect of trial and treatment was observed in horizontal and vertical activity; however, there was no significant interaction between trial and treatment.

Drinking Water: There were no effects in the animals given 0.1% in the drinking water. Lethargy and alterations in gait were noted in the animals that received 0.2 and 0.5% of the test substance in drinking water, respectively. . Data regarding the consumption of drinking water throughout the study were not reported. The author stated that the signs appeared dose related; however, it is unclear whether both signs were observed in both groups. Bodyweights of the treated rats were similar to those of the controls. No mortality was noted in any of the groups during the course of the study. 

Histopathological observations [only drinking water study]: In the drinking water study, the authors reported the following findings: morphological variations in rats from each of the treatment groups; clusters of enlarged axons scattered throughout the dorsal, ventral and lateral columns of the spinal cord; and axonal enlargements clustered at internodal segments in the longitudinal sections of the spinal cord that appeared to be distributed along the length of individual axons (17 at 0.1 %, 14 at 0.2 % and 22 at 0.5 %). Although the number of clusters was statistically greater than that of the control group, they were not considered dose-dependent. An influence of the test material on water consumption has not been discussed in the paper. Such an influence cannot be excluded, but no evidence has been presented. A reduction of neurons in the sections of the ventral horn of the spinal cord was observed; however, these reductions were not dose-dependent (control: 22; 11 at 0.1 %, 15 at 0.2 % and 13 at 0.5 %). For some lesions the relationship to dose was not provided. Spongiform alterations in myelin and clusters of enlarged axons were found in the white matter tracts in the brainstems and forebrain. Two types of alterations were reported dispersed throughout the sciatic nerve of the treated animals; shrunken axons with separated myelin lamellae and large axons with thinner than normal myelin sheathes. The findings were observed at all three doses in a non-dose-related fashion. 

	Test substance
	:
	99% pure obtained from Aldrich Chemical Company (Milwaukee, WI); MW = 114.14; colorless liquid with a boiling point of 118 - 119°C, specific gravity = 0.918 and water solubility of 0.5 g/100 mL.

	Conclusion
	:
	The authors concluded that daily administration of the test substance can result in neurotoxicity in male rats. 

	Reliability
	:
	(2) valid with restrictions

	
	
	See subsequent review of these findings in next reference (Garman, 2002).

	Flag
	:
	Critical study for SIDS endpoint

	08.07.2008
	(1)

	
	
	

	Type
	:
	Sub-chronic

	Species
	:
	rat

	Sex
	:
	male

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	drinking water

	Exposure period
	:
	60 days

	Frequency of treatm.
	:
	Daily, ad libitum

	Post exposure period
	:
	Not applicable

	Doses
	:
	Drinking water: 0, 0.1, 0.2 or 0.5 %

	Control group
	:
	yes, concurrent vehicle

	Method
	:
	other: Independent Pathology Review of Abou-Donia et al. (2000) 

	Year
	:
	2002

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	All of the original hematoxylin and eosin (H&E)-stained sections for this study were shipped to Consultants in Veterinary Pathology, Inc. for review. The review focused on the "clusters of enlarged axons" in the spinal cord because these were considered to be the principle findings.  However, because of the findings in the brain and peripheral nerves also were reported in the original study, sections of brain and peripheral nerve also were examined.  After reviewing the original slides, the paraffin blocks from this study were requested and additional sections stained with H&E and with the Bielschowsky's technique (silver stain for evaluation of neurofibils and nerve processes) were prepared and evaluated.

	Result
	:
	The reviewing pathologist concluded that the empty spaces within the spinal cord sections that were originally reported to represent axonal enlargement actually represent foci of myelin artifact. In addition, these foci of myelin artifact were thought to be qualitatively and quantitatively similar between the control and EMA-treated groups.  

No treatment-related microscopic findings were found within the sections of sciatic nerve. Some evidence of myelin sheath separation was thought to represent handling artifact and/or normal Schmidt-Lanterman incisures.

There was no evidence of any neuropathologic process within the sections of brain examined (although only a representative number of the brain sections were examined microscopically). 

	Test substance
	:
	99% pure obtained from Aldrich Chemical Company (Milwaukee, WI); MW = 114.14; colorless liquid with a boiling point of 118 - 119°C, specific gravity = 0.918 and water solubility of 0.5 g/100 mL.

	Conclusion
	:
	EMA drinking water exposure, under the conditions of the reviewed study, failed to induce any neuropathologic alterations in rats.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	
	(59)

	
	
	

	Type
	:
	Chronic

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Wistar

	Route of admin.
	:
	drinking water

	Exposure period
	:
	104 weeks (2 years)

	Frequency of treatm.
	:
	Daily, ad libitum

	Post exposure period
	:
	Not applicable

	Doses
	:
	6-7, 60-70 and 2000 ppm

	Control group
	:
	other: yes, concurrent negative control group

	NOAEL
	:
	= 2000  IF "2000" <> "" "." 
  ppm

	Method
	:
	other 

	Year
	:
	1964

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Remark
	:
	Animals: Twenty-five male and female albino (Wistar) rats were administered 6, 60 or 2000 ppm of methyl methacrylate in the drinking water. The concentrations of the low- and mid-dose groups were increased to 7 and 70 ppm at the beginning of the fifth month of the study. The animals were individually housed and provided food ad libitum.  

Prior to the start of the study, it was apparent that methyl methacrylate was volatilizing at the tip of the water bottles. A special design was employed to reduce the volatilization and measurements showed that the methyl methacrylate concentrations remained within 15% of nominal for 72 hours.

Body weights were measured prior to study initiation, at weeks 1, 3, 6, 13, 26, 52, 78 and 104. Food and water consumption was measured over a three day period at the end of one and four weeks, monthly through month six and during even months thereafter. Hematological measurements, including hematocrit, hemoglobin, total white and differential white cell counts, were obtained from five rats from each sex in each treatment level at three month intervals. Pooled urine samples were collected from five rats per sex from each treatment group every three months to evaluate urinary concentrations of reducing substances and proteins.  

Necropsy: At sacrifice, organ to bodyweight ratios were made for the heart, spleen, kidney, liver and testes.  Select tissues collected and preserved from all survivors and decedents included: heart, lung, liver, kidney, urinary bladder, spleen, gastroenteric, skeletal muscle, bone marrow, skin, brain, thyroid, adrenal, pancreas, pituitary and gonads. Histopathological examinations were made in the control and the high-dose group.

	Result
	:
	Mortality: A summary of the mortality data for methyl methacrylate is presented below.

Dose group (ppm)          Male            Female
Negative    (0)           12/25           9/25
            6-7           7/25            7/25
            60-70         10/25           7/25
            2000          12/25           10/25

No statistical differences were noted in the mortality of the animals exposed to methyl methacrylate and those in the control group.  
A statistically significant decrease in body weight was observed in the first week for the female rats and in weeks one through three in the male rats administered 2000 ppm methyl methacrylate. Water consumption was reduced in the animals from the high-dose group; however, it was reported that this finding tended to regress towards the end of the study. Food consumption was not affected by the administration of methyl methacrylate in the drinking water.  

Hematological values and urine concentrations of reducing substances and proteins were within the normal ranges for all groups tested. Organ to body weight ratios were similar between the treated animals and those of the control animals, except a statistically significant increase in kidney ratios (15% increase) was observed in female rats that received 2000 ppm methyl methacrylate. No abnormal histopathological findings were noted.

	Test substance
	:
	Methylmethacrylate; purity not reported. The undiluted stock was inhibited from polymerization with 10 ppm of monomethyl ether of t-butylhydroquinone.

	Conclusion
	:
	The authors did not state a NOAEL but it is considered to be 2000 ppm.

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	
	(21)

	
	
	

	Type
	:
	Sub-chronic

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	B6C3F1

	Route of admin.
	:
	inhalation

	Exposure period
	:
	13 weeks

	Frequency of treatm.
	:
	5 days/week, 6 hours/day

	Post exposure period
	:
	Not applicable

	Doses
	:
	500, 1000, 2000, 3000 and 5000 ppm (2047, 4094, 8188, 12282 and 20470 mg/m3, respectively)

	Control group
	:
	other: yes, concurrent negative control group (untreated air)

	NOAEL
	:
	= 1000  IF "1000" <> "" "." 
  ppm

	LOAEL
	:
	= 2000  IF "2000" <> "" "." 
  ppm

	Method
	:
	other: literature data similar to OECD guideline No. 412 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	Groups of 10 males and 10 females were exposed to the test substance six hours a day five days per week for a total of 65 exposures (13 weeks). The test substance was administered by dispensing the proper amount into the chamber by a liquid vaporization method. Chamber concentrations were monitored using a photoionization detector. Body weights were measured prior to study initiation, weekly during the study and at termination.  Animals were observed for clinical signs.

At the completion of the study, the animals were sacrificed and a necropsy was performed on each animal. A complete histopathological examination (including: nasal turbinates, lungs, liver, kidney, brain and testis) was performed on all animals in the negative control group, the 5000-ppm exposure group, as well as any decedents from other dose groups. Select histopathology was conducted in target organs including the liver, lung, nose and brain of the animals from the other exposure groups.

	Result
	:
	The mean analytical concentration was evaluated in the chamber balance test and the results are presented below.

Shelf number                          Chamber number
Sample taken          
(above middle shelf)   2        3       4       5        6  
1                    0.68      1.3    2.55     4.1     4.2
2                    0.70      1.5    2.5      4.2     4.15
3                    0.68      1.3    2.55     4.05    4.25
4                    0.685     1.5    2.7      4.1     4.1
5                    0.68      1.4    2.45     4.05    4.2
6                    0.685     1.4    2.45     4.15    4.15
-----------------------------------------------------------
Mean and             0.685     1.40   2.53     4.11    4.18
Standard deviation   0.008     0.09   0.09     0.06    0.05

Mortality: All of the animals survived in the control, 500 and 1000 ppm dose groups. A summary of the mortality data is presented below.

Dose group (ppm)            Male              Female
Negative Control (0)        0/10               0/10
500                         0/10               0/10
1000                        0/10               0/10
2000                        2/10               1/10
3000                        4/10               0/10
5000                        8/10               8/10

A dose-related decrease in body weight gain was observed in the females of the high-exposure group. Listlessness was observed in all of the treated animals on the first day of exposure and throughout the study in the 5000-ppm exposure group. Signs of ocular and nasal irritation (serous discharge from the eyes and external nares) and incoordination were noted in the 2000-, 3000- and 5000-ppm exposure groups during the first two days of exposure and throughout the study in the survivors from the 5000-ppm exposure group.  

A summary of the gross pathology findings is presented below.

Exposure                   
Concentration
(ppm)                Lesions            Incidence
---------------------------------------------------
5000      Males      Lungs, red           5/10
                     Eyes, opaque         3/10
                     Nasal discharge      2/10
                     Eyes bulging         1/10
                     Pale foci, liver     2/10
         Females     Lungs, red           3/10
                     Eyes, opaque         3/10
                     Nasal discharge      3/10
                     Eyes bulging         3/10
3000      Males      Lungs, red           2/10
                     Eyes, opaque         2/10
                     Scab on nose         1/10
         Females     Eyes opaque          2/10
2000      Males      Lungs, red           2/10                                   Eyes, opaque         1/10
                     Nasal discharge      1/10
         Females     Lungs, red           1/10
                     Eyes, opaque         3/10
1000      Males      Lungs, red           1/10
                     Eyes, opaque         3/10
         Females     Eyes, opaque         3/10


Redness of the external surface of the lungs was observed in all of the exposed groups with a noticeable increase in the high-dose animals. Nasal discharge was observed in mice exposed to 5000 ppm at the time of necropsy. An increase in the incidence of ocular opacity was observed in the treated animals from that of the control group; however a dose-related increase was not established.  Histopathological evaluations revealed a dose-related incidence of acute rhinitis (both sexes), pulmonary congestion and congestion of the brain (males) at 2000 ppm and higher. In addition, hepatic necrosis, hepatocyte vacuolization and hemorrhage in the brain of males were observed at 5000 ppm. The observations were more noticeable in the higher dose groups and in the decedents. Acute rhinitis was attributed to test substance exposure. The other findings were considered to be attributable to the moribund condition, rather than the test substance itself.

	Test substance
	:
	Methyl methacrylate; The purity of the test substance was 99.68% and 99.81% for two separate lots used in the study.

	Conclusion
	:
	The authors did not state a NOAEL but it is considered to be 1000 ppm.

	Reliability
	:
	(2) valid with restrictions

	
	
	90 day study, method and results are sufficient described, complete histology on the high dose and control animals was performed

	Flag
	:
	Critical study for SIDS endpoint

	
	(16)

	
	
	

	Type
	:
	Sub-chronic

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	inhalation

	Exposure period
	:
	13 weeks

	Frequency of treatm.
	:
	5 days/week, 6 hours/day

	Post exposure period
	:
	Not applicable

	Doses
	:
	500, 1000, 2000, 3000 and 5000 ppm (2047, 4094, 8188, 12282 and 20470 mg/m3, respectively)

	Control group
	:
	other: yes, concurrent negative control group (untreated air)

	NOAEL
	:
	= 1000  IF "1000" <> "" "." 
  ppm

	LOAEL
	:
	= 1000 - IF "1000" <> "" "." 
-
 2000 ppm

	Method
	:
	other: literature data close to OECD guideline No. 412 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	Groups of 10 males and 10 females were exposed to the test substance six hours a day five days per week for a total of 65 exposures (13 weeks). The test substance was administered by dispensing the proper amount into the chamber by a liquid vaporization method. Chamber concentrations were monitored using a photoionization detector. Body weights were measured prior to study initiation, weekly during the study and at termination.  Animals were observed for clinical signs.

At the completion of the study, the animals were sacrificed and a necropsy was performed on each animal. A complete histopathological examination was performed on all animals in the negative control group, the 3000 and 5000 ppm exposure groups, as well as any decedents. Select histopathology was conducted in target organs from the other exposure groups.

	Result
	:
	The mean analytical concentration was evaluated in the chamber balance test and the results are presented below.

Shelf number                          Chamber number
Sample taken          
(above middle shelf)   2        3       4       5        6  
1                    0.68      1.3    2.55     4.1     4.2
2                    0.70      1.5    2.5      4.2     4.15
3                    0.68      1.3    2.55     4.05    4.25
4                    0.685     1.5    2.7      4.1     4.1
5                    0.68      1.4    2.45     4.05    4.2
6                    0.685     1.4    2.45     4.15    4.15
-----------------------------------------------------------
Mean and             0.685     1.40   2.53     4.11    4.18
Standard deviation   0.008     0.09   0.09     0.06    0.05

Mortality: All of the animals survived in the control, 500 and 1000 ppm dose groups. A summary of the mortality data is presented below.

Dose group (ppm)            Male              Female
Negative Control (0)        0/10               0/10
500                         0/10               0/10
1000                        0/10               0/10
2000                        1/10               3/10
3000                        1/10               9/10
5000                       10/10              10/10

A dose-related decrease in body weight gain was observed. This finding was more prevalent in the females. Listlessness was observed in all of the treated animals on the first day of exposure, with a decrease in the incidence over time. By Day 11, listlessness was only observed in one animal in the 2000 ppm exposure group. Signs of ocular and nasal irritation (serous discharge from the eyes and external nares) and incoordination were noted in the 2000 and 3000 ppm exposure group during the first two days of exposure. 

A summary of the gross pathology findings is presented below.

Exposure                   
Concentration
(ppm)                Lesions            Incidence
---------------------------------------------------
5000      Males      Lungs, red           7/10
                     Liver, red           1/10
                     Nasal discharge      3/10
         Females     Lungs, red           6/10
                     Eyes, opaque         1/10
                     Foam in trachea      1/10
3000      Males      Lungs, red           5/10
         Females     Lungs, red           7/10
                     Liver, red           4/10
                     Eyes, red            4/10
                     Nasal discharge      1/10
                     Eyes opaque          4/10
2000      Males      Lungs, red           4/10                                   Liver, red           2/10
         Females     Lungs, red           5/10
                     Larynx, red          1/10

Redness of the external surface of the lungs was observed in most of the decedents, especially those in the high-dose group. Nasal discharge was observed in the rats exposed to 5000 ppm at the time of necropsy. Other observations noted in the decedents included reddened eyes, ocular opacity, reddened urinary bladder, crusty eyelids, reddened larynx, enlarged adrenals, dark fluid in the GI tract, distended urinary bladder, reddened liver, urinary calculi and foam in the trachea. Histopathological evaluations revealed acute rhinitis, laryngitis, tracheitis, pulmonary congestion and hemorrhage, acute pneumonitis and congestion and focal hemorrhage in the brain. The observations were more noticeable in the higher exposure groups and in the decedents. Some of the observations were attributed to the moribund condition, rather than the test substance itself.  The authors indicated that an inflammatory response in the upper respiratory tract was observed in the rats exposed to the higher concentrations of the test substance, especially in the females. This response was attributed to test substance exposure in concentrations as low as 3000 ppm.  The brain lesions were only observed in the decedents and were not deemed exposure related.

	Test substance
	:
	Methyl methacrylate; The purity of the test substance was 99.68% and 99.81% for two separate lots used in the study.

	Conclusion
	:
	The authors did not state a NOAEL but it is considered to be 1000 ppm.

	Reliability
	:
	(2) valid with restrictions

	
	
	NTP-study, method and results are sufficient described

	Flag
	:
	Critical study for SIDS endpoint

	
	(16)

	
	
	

	Type
	:
	Chronic

	Species
	:
	dog

	Sex
	:
	male/female

	Strain
	:
	other: purebred Beagle dog

	Route of admin.
	:
	other: oral, dietary equivalents as gelatine capsule containing MMA solution in corn oil

	Exposure period
	:
	104 weeks (2 years)

	Frequency of treatm.
	:
	Daily

	Post exposure period
	:
	Not applicable

	Doses
	:
	10, 100 and 1000 - 1500 ppm

	Control group
	:
	other: yes concurrent negative control group

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

	Method
	:
	other: not applicable 

	Year
	:
	1964

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Result
	:
	A decrease in body weight gain was observed in the dogs administered methyl methacrylate at a concentration of 1000 - 1500 ppm. Hematological values and urine concentrations of reducing substances and proteins were within the normal ranges for all groups tested. Organ to body weight ratios were similar between the treated animals and those of the control animals, except a statistically significant decrease in spleen ratios was observed in dogs receiving 100 ppm methyl methacrylate. The biological significance of this finding was not apparent. No abnormal histopathological findings were noted.

	Test condition
	:
	Animals: Methyl methacrylate was dissolved in corn oil and administered to beagle dogs in gelatin capsules at doses equivalent to that achieved by dietary concentrations of 0,  100, 100 or 1000 - 1500 ppm on a daily basis. Two males and two females were tested at each dose. In the high-dose group, the initial concentration administered was 1000 ppm and was then increased to 1200 ppm at week 5, to 1400 ppm at week 7 and to 1500 ppm at week 9, continuing through the end of the study. The animals were individually housed and provided feed ad libitum.  

Body weights were measured prior to study initiation, and at weeks 13, 26, 39, 52, 65, 78, 91 and 104. Hematological measurements, including hematocrit, hemoglobin, total white and differential white cell counts, were obtained from each animal prior to study initiation, and at 2, 4 and 13 weeks and at three month intervals thereafter. Urine samples were collected to evaluate urinary concentrations of reducing substances and proteins at the same time periods.  

Necropsy: At sacrifice organ to bodyweight ratios were determined for the heart, spleen, kidney, liver and testes.  Select tissues collected and preserved from all survivors and decedents included: heart, lung, liver, kidney, urinary bladder, spleen, gastroenteric, skeletal muscle, bone marrow, skin, brain, thyroid, adrenal, pancreas, pituitary and gonads. Histopathological examinations were made on all tissues from each dog.

	Test substance
	:
	Methylmethacrylate; purity not reported. The undiluted stock was inhibited from polymerization with 10 ppm of monomethyl ether of t-butylhydroquinone.

	Conclusion
	:
	The authors did not state a NOAEL but it is considered to be 100 ppm.

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	
	(21)

	
	
	

	Type
	:
	Chronic

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	inhalation

	Exposure period
	:
	2 years (104 weeks)

	Frequency of treatm.
	:
	6 hours/day, 5 days/week

	Post exposure period
	:
	Not applicable

	Doses
	:
	25, 100 and 400 ppm (102, 409 and 1638 mg/m3, respectively)

	Control group
	:
	other: yes, concurrent negative control group (untreated air)

	NOAEL
	:
	= 25  IF "25" <> "" "." 
  ppm

	LOAEL
	:
	= 100  IF "100" <> "" "." 
  ppm

	Method
	:
	other: as OECD 453 

	Year
	:
	

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

NOTE: This study is also summarized with further evaluation of nasal passage microscopy in Lomax et al. (1997).

Methods: Groups of 70 male and 70 female (total animals = 280 males and 280 females) rats were randomly assigned to either a control or one of three test groups. The animals were group housed (7/cage) and provided food and water ad libitum, except during the exposure period. The animals were exposed to the test substance six hours a day five days per week for a total of 104 - 106 weeks. The test substance was administered in 6000-liter inhalation chambers with pyramidal tops and bottoms, under dynamic conditions of 1000 liters/minute of airflow. Control animals were exposed to filtered room air in the same manner as the treated animals. Concentrations of the test substance in each chamber were measured hourly during each exposure period using an infrared analyzer.  

Animals were observed daily for mortality and moribundity.  Body weights and clinical observations were recorded prior to study initiation, weekly during weeks 1 though 12, biweekly from week 14 through 24, every fourth week from week 28 through 78 and biweekly from week 80 through 104.  Ophthalmoscopic exams were performed on all rats prior to treatment using an indirect ophthalmoscope at weeks 13, 52 and 102.  

Blood samples were collected from ten males and ten females in each group at weeks 13, 52 and 102 and from ten males and ten females in the control and high-exposure group at weeks 26 and 78 for hematological evaluation via segmental amputation of the tail. The following parameters were examined: hematocrit, hemoglobin, erythrocyte count, erythrocyte morphology, total leukocyte count and differential leukocyte count. In addition, coagulation and prothrombin times were determined from all blood samples taken at 13, 52 and 104 weeks and from the samples collected from the control and high-exposure groups at week 78. Femoral bone samples were collected from all sacrificed animals at weeks 13 and 52 and from 10 animals/sex/group at termination. The number of myeloid and erythroid cells and the myeloid/erythroid ratios were determined. Blood samples were collected for clinical chemistry evaluations from the abdominal aorta of all animals sacrificed at weeks 13 and 51 and from ten males and ten females per group at study termination. The following parameters were evaluated: fasting glucose, blood urea nitrogen, serum glutamic pyruvic transaminase, alkaline phosphatase, total protein, total albumin, albumin/globulin ratio. In addition, total cholesterol and triglycerides were also determined from blood samples taken from all animals sacrificed at week 52 and from ten animals/sex/group at week 104. Twenty-four hour urine samples were collected from 10 animals/sex/group at weeks 13, 52 and 104 by individually housing the rats overnight in stainless steel cages. The following parameters were evaluated: appearance, pH, ketones, total protein, specific gravity, bilirubin, glucose and occult blood.

Necropsy: Ten rats/sex/group were sacrificed by exsanguination after 13 and 52 weeks of exposure. Animals found moribund during the course of the study were sacrificed at the time of the observation. The remaining animals were sacrificed after 102-104 weeks of exposure to the test substance. A gross necropsy was performed on all animals that were sacrificed and most of the animals that died during the study. Brain, kidneys, lungs, spleen, thyroids, adrenals and testes/ovaries from each animal were weighed and the organ to body weight ratio was calculated.  The following tissues were collected and preserved in formalin or Bouin's solution: brain, pituitary, thoracic spinal chord, esophagus, salivary glands, thyroids, lungs, thymus, heart, spleen, kidneys, adrenals, stomach, duodenum, ileum, jejunum, colon, skin, mesenteric lymph nodes, urinary bladder, ovaries, uterus, mammary gland costochondral junction, liver, sciatic nerve, skeletal muscle, pancreas, nasal turbinates, unusual lesions, eyes and the testes with epididymides. Intraperitoneal body fat was recorded without exception at week 52 and by exception at all subsequent intervals. Histopathology was performed on the brain, spinal cord, pituitary, thyroid, adrenal, heart, lung, spleen, liver kidney, and ovaries/testes from 10/animals/sex in the low- and mid-exposure groups; and the nasal turbinates of all low- and mid-level animals. Also, the adrenals, ovaries/testes, heart (with coronary vessels), kidneys, liver, lungs, nasal turbinates, pituitary and thyroid were evaluated from 10 animals/sex/group from the control and high-exposure groups sacrificed at weeks 13 and 52. 
 
Data Analysis:
Pairwise comparisons of the mean body weights from weeks 12, 24, 36, 48, 52, 60, 72, 78, 90 and 104 were conducted using the F test for equality of two variances and Student's t-test. Clinical laboratory data (except urinalysis and leukocyte differentials), terminal body weights and absolute and relative organ weights (organ/body weight) of all animals sacrificed at weeks 13, 52 and term were subjected to a preliminary test for equality of variance followed by one-way analysis using Bartlett's test for homogeneity and Snedecor and Cochran, respectively.  When statistical significances were observed, an additional set of analyses was conducted using Scheffe's method for judging all contrast in analysis of variance.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
------------------------------------------------------

Animals: Three hundred male and 300 female rats were received form Charles River Breeding Laboratories, Inc. (Wilmington, MA, USA). Animals were maintained under quarantine for 19 days, during such time all rats were evaluated for clinical signs of disease and an ophthalmoscopic examination. Following the quarantine period, 70 males and 70 females were assigned to each of the four exposure groups (including the control). The animals were housed by sex in wire mesh cages (seven/cage). Animals were provided feed and water ad libitum, except during the exposure period.  

Exposure conditions: Animals were exposed to the test substance vapor in 6000 liter inhalation chambers under dynamic conditions of 1000 liters/minute of air flow. The control animals were exposed to filtered room air in a chamber with similar air-flow characteristics.  

Observations: All animals were observed for mortality and morbidity daily. Individual body weight data were collected at the start of the study, weekly for the first twelve weeks and biweekly to week 24, every fourth week to week 78 and biweekly until study termination (week 104). At such time, a more detailed evaluation of gross toxicity and tissue masses was performed. Ophthalmoscopic evaluations were conducted at weeks 13, 52 and 102.  

Blood samples were collected from 10 males and 10 females per dose group at weeks 13, 52 and 104 and 10 males and 10 females in the control and the high-dose group at weeks 26 and 78. The following hematological parameters were evaluated at each sampling interval: hematocrit, hemoglobin, red blood cells counts, erythrocyte counts, total white blood cell counts, erythrocyte morphology and prothrombin time.  

Bone marrow samples were collected from the femurs of all rats killed at week 13 and 52 and from 10 males and 10 females from each group at study termination. Blood also was obtained from the abdominal aorta of all rats killed at week 13, 52 and study termination. The following clinical chemistry parameters were evaluated: glucose, blood urea nitrogen, serum glutamic-pyruvic transaminase, alkaline phosphatase, total protein, total albumin, total cholesterol (except for week 13) and triglycerides (except for week 13). Twenty-four hour urine samples were collected from 10 animals per sex per group at weeks 13, 52 and 104.  The following parameters were evaluated: appearance, pH, specific gravity, glucose, ketones, total protein, bilirubin, and occult blood.

Necropsy: Ten rats per sex per group were sacrificed after 13 and 52 weeks of exposure. The remaining animals were sacrificed after 104 - 106 weeks of exposure. Necropsies were performed on all decedents. The brain, kidneys, lungs spleen, adrenal and thyroid glands and the testis or ovaries were weighed and the organ to body weight ratios were calculated. The following tissues were preserved in buffered 10% formalin: brain, pituitary, spinal cord, esophagus, salivary glands, thyroid glands with parathyroid, lings, mediastinal lymph nodes, thymus, heart, aorta, larynx, spleen, kidneys, adrenals, stomach, duodenum, ileum, jejunum, colon, skin, mesenteric lymph nodes, urinary bladder, uterus, mammary gland, prostate, seminal vesicles, costochondral junction, liver, sciatic nerve, skeletal muscle, pancreas, nasal cavity and gross lesions. The eyes from all rats and the testes with epididymides were preserved in Bouin's fixative.  Microscopic evaluations were made using the tissue listed above in the control and the high-dose groups at study termination. The brain, spinal cord, pituitary, thyroid, adrenal, heart, lung, liver, spleen, kidney, and ovaries/testes from 10 animals per sex in the low- and mid-dose groups and the nasal cavities from all animals in the low- and mid-dose groups were evaluated microscopically. Sections from the adrenals, testes or ovaries, heart, kidneys, pituitary, thyroids, liver, nasal cavities and lungs of control and high-dose animals were examined microscopically after the week 13 and 52 interim sacrifices. Following the issuance of the original report, tissue blocks of the nasal cavities from the animals killed at the terminal sacrifice and the control and high-dose dose group at week 13, were obtained and a composite cross-sectional map of representative nasal cavity lesions with the approximate distribution was prepared for the mid- and high-dose groups.  

Data analysis: Pair-wise comparisons of the mean body weights were performed. Clinical laboratory data, with the exception of urinalysis and leukocyte differentials, terminal body weights and absolute and relative organ weights of all animals killed at weeks 13 and 52 and at study termination were subjected to a preliminary test for the equality of variance. To evaluate tumor incidence, Fisher's one-sided exact test was conducted between the control and high-dose groups. For all analyses, statistical significance was determined by a p value < 0.05.

	Result
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

The mean analytical concentration was evaluated. The overall mean concentrations of MMA vapor were 25.0, 99.8 and 396.1 ppm for the 25, 100 and 400 ppm exposure groups, respectively.

Mortality: Mortality rates were relatively low through week 78. High mortality was observed through week 104. The author indicates that the increase in mortality was probably due to aging, not related to test substance exposure. The mortality rates for treated groups were comparable to the control group. A summary of the mortality rates (%) is provided below.

Dose group (ppm)    Week 0-13     Week 0-52      Week 0-104
MALES
-----------------------------------------------------------
Negative Control (0)   0             0              16
25                     0             1.7            20
100                    0             1.7            16
400                    0             0              20
-----------------------------------------------------------
FEMALES
Negative Control (0)   0             0              24
25                     0             3.3            36
100                    1.4           3.3            26
400                    0             5.0            30
-----------------------------------------------------------

No signs of test substance-related toxicity were observed in any of the treated animals throughout the 104-week exposure period. The most frequent observations included cloudy eye(s) and bloody crust around one or both eyes.  The author reported that these findings occurred with approximately the same frequencies in treated and control groups. Male body weights were significantly higher in the mid-level exposure group at week 24, lower weights in the low-level exposure group at week 104, and lower weights of the high-level exposure group at weeks 28 and 78. In the females, the low-level exposure groups showed a significant decrease in bodyweight at weeks 60, 72 and 78 and an increase at weeks 12 and 24. The females in the mid-level exposure group showed a significant decrease at weeks 52, 60 and 78 and in the high-level exposure group at weeks 28, 36, 52, 60, 72, 78 and 90. The author concluded, the body weight reduction observed in the females exposed to 400 ppm MMA was test substance-related. Ophthalmoscopic observations were noted at weeks 13, 52 and 102. The author reports that no consistent ocular abnormalities were noted at weeks 13 and 52. Ocular findings noted at week 102 included cataracts, pale coloration, corneal cloudiness and red discharge. The cataract findings were considered to be caused by aging. Evaluation of the hematology and clinical chemistry data did not reveal any remarkable trends.  Statistical analyses showed numerous significant differences between the treated and the control groups; however, these differences were considered sporadic and were considered by the author a reflection of sampling and biological variability. A transitory appearance of occult blood was observed in all groups at week 52. All remaining intervals were generally unremarkable.

A statistically significant increase in absolute and relative organ weights of the females exposed to 400 ppm MMA was observed in the lungs, liver, kidneys, and ovaries at week 13. A statistically significant decrease in absolute and relative thyroid and adrenal weights were observed in both males and females in the high-level exposure group at week 52. Absolute thyroid and adrenal weights were significantly higher in the males exposed to 100 ppm, MMA for 52 weeks. Other significant differences were noted at weeks 52 and 104; however, the author concluded that no consistent dose-related pattern was established.

Gross pathology: Findings noted in animals that were sacrificed at weeks 13 and 52 were mainly discolorations of the lung and liver. None of the findings were considered treatment-related. Tissue mass findings for animals sacrificed at week 104 were typical for the age and the species of rats. No treatment-related differences with respect to the frequency were observed.

Histopathology:  
Week 13
No treatment-related histopathological findings were noted in the rats exposed to 400 ppm MMA for 13 weeks. Findings were consistent among groups and were typical for rats of this age and strain.
Week 52
No treatment-related histopathological findings were noted in the rats exposed to 400 ppm MMA for 13 weeks. Findings were consistent among groups and were typical for rats of this age and strain.
Week 104
Treatment-related histopathological findings were limited to a very slight increase in the lesions of mild rhinitis observed in the mucosal lining of the nasal turbinates. A summary of the lesions is provided below.

Incidence of Lesions in Nasal Mucosa

                         Males               Females
Group No.*             1  2  3  4           1  2  3  4
---------------------------------------------------------
No. of Nasal 
Turbinates Examined    48 49 49 48          44 48 45 46
Serous Exudate          3 11 12 16          15  8 17 23
Purulent Exudate        2  6  4  8           2  9  6  6
Pleocellular Infiltrate 1  4  6 19           3 14  9 11
Distended
Submucosal Glands       5 21 21 12           3 14 12  9
Squamous Metaplasia
(focal)                 2  3  1  5           0  5  1  2
Inflammatory Polyp      0  0  1  2           0  0  0  0
---------------------------------------------------------

Groups 1, 2, 3 and 4 were exposed to 0, 25, 100 and 400 ppm MMA, respectively.

No clear treatment-related effect could be established.  Although lesions of mild rhinitis occurred more often in treated rats than control rats, it could not be determined if the rhinitis was a result of direct chemical insult to the turbinate area or whether the presence of MMA vapors predisposed the rats to an increase in spontaneous disease. [NOTE - Subsequent evaluation of the nasal lesions (Lomax et al., 1997) indicated that there were exposure related nasal lesions at 100 and 400 ppm]. Neoplasms and spontaneous disease lesions were observed with comparable frequency in control and treated rats. Chronic nephritis was observed in most rats; however, it was more pronounced in males.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
------------------------------------------------------

Observations: 
The mean analytical concentrations of the test substance in the exposure chambers were 25.0, 99.8 and 396.1 ppm less than 10% per dose level.  

Mortality rates for the treated animals were similar to those of the controls. No signs of treatment-related toxicity were observed. At the 13, 52 and 104-week observation intervals, cloudy eyes and bloody crusts around one or both eyes were noted in all of the treatment groups, as well as the control animals. Body weights for males were lower than the control at various intervals but overall were considered equivalent over the 104-week period. Mean body weights for females were lower than the controls at 400 ppm after week 52. Hematology, clinical chemistry and urinalyses did not indicate any treatment-related effects in any of the parameters evaluated.

Gross necropsy of the rats sacrificed at weeks 13 and 52 did not show any treatment-related effects.  

The following information was obtained from the reevaluation of the nasal tissues from this study originally conducted by Reno et al. (1979) - see also summary for this study in this Dossier. Microscopic evaluation of the of the nasal cavity sections obtained from the animals exposed to the test substance for 13 weeks showed degeneration of the neuroepithelial cell lining of the dorsal meatus in conjunction with atrophy of Bowman's glands and focal basal cell hyperplasia. Lesions were identified on the tips of the maxilloturbinates and nasoturbinates and focally along the nasal septum in the more anterior regions of the nose. These lesions were characterized by chronic active inflammation, respiratory epithelial hyperplasia and squamous metaplasia. No microscopic findings were identified in the ocular tissue or the lungs or other tissues. Blocks of the nasal cavities of animals from the 52-week sacrifice were unable to be located and, therefore, were not evaluated. No new findings were identified in the tissues that were available for animals exposed to the test substance for 52 weeks.  Spontaneous disease lesions included early respiratory disease in both the control animals and the animals exposed to 400 ppm of the test substance. Also focal areas of pneumonitis were observed in two females in the control group. Gross necropsy after two years of exposure to the test substance showed no treatment-related effects. The nasal cavity was the target organ for chronic toxicity.  Rats exposed to the 100 and 400 ppm dose group had dose-dependant lesions in the anterior portions of the nasal cavity. The olfactory epithelium lining the dorsal meatus in the anterior region of the nasal cavity was affected by exposure to higher concentrations of the test substance. The microscopic changes consisted of degeneration of the olfactory epithelium and underlying Bowman's glands, hyperplasia of basal cells, replacement of olfactory epithelium by ciliated epithelium and inflammation of the mucosa and/or submucosa. Lesions tended to be bilateral in distribution. The olfactory lesions in rats exposed to 100 ppm were localized in the more posterior (level 3) portion of the dorsal meatus, while those in animals exposed to 400 ppm were found in levels 2 and 3. Hyperplasia of glands in the lamina propria and/or goblet cells and inflammation of the mucosa/lamina propria were observed in the respiratory epithelium in the high exposure group animals. No effects were seen in nasal epithelium of rats exposed to 25 ppm MMA. No statistically significant differences were observed in the frequency of tumors between the rats exposed to 400 ppm of the test substance and that of the controls. In female rats exposed to 400 ppm of the test substance, a statistically significant decrease in pituitary adenoma/carcinomas and mammary gland fibroadenomas was recorded. In male rats, a decreased incidence of pheochromocytoma was observed.

	Test substance
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

Methyl methacrylate monomer; The purity of the test substance ranged from 99.64 to 99.94% for the various lots used throughout the study.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
-------------------------------------------------------

Methyl methacrylate: purity > 99.64%. The undiluted stock was inhibited from polymerization with < 1% hydroquinone and methylhydroquinone.

	Conclusion
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

The authors did not state a NOAEL but it is considered to be 400 ppm except for nasal lesions (see above). No systemic toxicity or carcinogenicity was observed.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
------------------------------------------------------

The authors did not state a NOAEL but it is considered to be 25 ppm based on nasal lesions. No systemic toxicity or carcinogenicity was observed.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficiently described, similar to OECD-guideline 453.
The original study (Reno et al. (1979) was conducted prior to GLP. There is no information as to whether the nasal pathology review was performed under GLP.

	Flag
	:
	Critical study for SIDS endpoint

	
	(98) (145)

	
	
	

	Type
	:
	Chronic

	Species
	:
	hamster

	Sex
	:
	male/female

	Strain
	:
	other: Lakeview Golden

	Route of admin.
	:
	inhalation

	Exposure period
	:
	18 months

	Frequency of treatm.
	:
	5 day/week for 6 hours/day

	Post exposure period
	:
	Not applicable

	Doses
	:
	25, 100 and 400 ppm (102, 409 and 1638 mg/m3, respectively)

	Control group
	:
	other: yes, concurrent negative control group

	NOAEL
	:
	= 400  IF "400" <> "" "." 
  ppm

	Method
	:
	

	Year
	:
	1997

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	Animals: Two hundred thirty five male and 235 female hamsters were maintained under quarantine for one week.  All hamsters were evaluated for clinical signs of disease.  Following the quarantine period, 53 - 56 males and 56 - 59 females were assigned to each of the four exposure groups (including the control). The animals were housed by sex in wire mesh cages (seven/cage) for the first 52-weeks of exposure. The animals were then housed either individually or pair-housed for the remainder of the study. Animals were provided feed and water ad libitum, except during the exposure period.  

Exposure conditions: Animals were exposed to the test substance vapor in 6000 liter inhalation chambers under dynamic conditions of 1000 liters/minute of air flow. The control animals were exposed to filtered room air in a chamber with similar air-flow characteristics.  

Observations: All animals were observed for mortality and morbidity daily. Individual body weight data were collected at the start of the study, every fourth week until week 60 and biweekly thereafter. At each weighing, a detailed evaluation of gross signs of toxicity and tissue masses was performed. 

Blood samples were collected from 10 males and 10 females per dose group at weeks 52, 71 (high dose females only) and 78. The following hematological parameters were evaluated at each sampling interval: hematocrit, hemoglobin, red blood cells counts, red blood cell morphology, total white blood cell counts and differential count.  

Necropsy: After 78 weeks of exposure to the test substance, all surviving animals were sacrificed and necropsied.  Necropsies were performed on all decedents. The following tissues were preserved in buffered 10% formalin: brain, pituitary, spinal cord, esophagus, salivary glands, thyroid glands with parathyroid, lings, mediastinal lymph nodes, thymus, heart, aorta, larynx, spleen, kidneys, adrenals, stomach, duodenum, ileum, jejunum, colon, skin, mesenteric lymph nodes, urinary bladder, uterus, mammary gland, prostate, seminal vesicles, costochondral junction, liver, sciatic nerve, skeletal muscle, pancreas, nasal cavity and gross lesions. The eyes from all animals and the testes with epididymides were preserved in Bouin's fixative.  Microscopic evaluations were made using the tissue listed above in the control and the high-dose groups at study termination. The brain, spinal cord, pituitary, thyroid, adrenal, heart, lung, liver, spleen, kidney, and ovaries/testes from 10 animals per sex in the low- and mid-dose groups and the nasal cavities from all animals in the low- and mid-dose groups were evaluated microscopically. Tissue blocks of the nasal cavities from 20% of the animals killed from the control and high-dose dose group were reevaluated after issuance of the final report.  

Data analysis: Pair-wise comparisons of the mean body weights were performed. Clinical laboratory data, with the exception of urinalysis and leukocyte differentials, terminal body weights and absolute and relative organ weights of all animal killed at weeks 13 and 52 and at study termination were subjected to a preliminary test for the equality of variance. To evaluate tumor incidence, Fisher's one-sided exact test was conducted between the control and high-dose groups. For all analyses, statistical significance was determined by a p value < 0.05.

	Result
	:
	The mean analytical concentrations of the test substance in the exposure chambers for rats were 24.8, 100.1 and 398.7 ppm less than 10% per dose level, except during study week 11 when the mean chamber concentration for the low dose was 21.9 +/- 5 ppm.

Mortality rates for the female treated animals were similar to those of the controls. Male hamsters from the 400 ppm dose group had a slightly higher mortality than that of the control and the other dose groups. No treatment-related clinical signs were observed in either males or females exposed to the test substance. A statistically significant decrease was observed in the mean body weights of the male and female hamsters in the low- and high-dose group. These differences were minimal and did not show a dose-response relationship. Females were sacrificed prematurely (after 73 weeks of exposure) due to the accidental death of eight animals. Hematology measurements did not indicate any treatment-related effects in any of the parameters evaluated at either the 52- or 78 week intervals.

Gross necropsy of the hamsters did not show any treatment-related effects. Frequent observations from all of the dose groups (including the control group) included focal discoloration of the lungs and liver as well as cystic growths on the liver.  

There were no exposure-related neoplastic or non-neoplastic lesions recorded. Histological changes were similar between the high dose and control groups and were typical of hamsters of this age and strain. 

Upon reevaluation of the nasal sections, few findings were observed. It was noted by the authors that the hamster nasal cavities were, "exceptionally free of lesions."  Of the few tumors identified in the hamsters exposed to the test substance, none were attributed to treatment with the test substance.

	Test substance
	:
	Methyl methacrylate: purity > 99.64%. The undiluted stock was inhibited from polymerization with < 1% hydroquinone and methylhydroquinone.

	Conclusion
	:
	The authors did not state a NOAEL but it is considered to be 400 ppm. No systemic toxicity, carcinogenicity, or nasal lesions was observed.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficient described.

	Flag
	:
	Critical study for SIDS endpoint

	
	(98)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	inhalation

	Exposure period
	:
	1, 2, 5, 10 or 28 consecutive days

	Frequency of treatm.
	:
	6 hours per day

	Post exposure period
	:
	4, 13, 24, or 36 weeks (1, 3, 6 or 9 month)

	Doses
	:
	0, 110 and 400 ppm (0, 450 and 1638 mg/m³, respectively)

	Control group
	:
	other: yes, concurrent negative control group (air only)

	Method
	:
	other: Guideline not reported 

	Year
	:
	1997

	GLP
	:
	yes

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	This study was to investigate the toxicity of methyl methacrylate to female rats, when administered by inhalation for up to 28 consecutive days and to monitor recovery over a period of up to 9 months.

Animals: One hundred forty female rats were received at approximately five to six weeks of age. Animals were acclimated to their conditions for at least one week.  Following the acclimation period, 45 rats were assigned to each of the three exposure groups (including the control).  The animals were group housed (five/cage) in stainless steel chambers. Environmental conditions were monitored.  Animals were provided feed and water ad libitum, except during the exposure period.  

Exposure conditions: Animals were exposed to the test substance for six hours/day, using whole-body chambers.  The chambers had an internal volume of 3.4 m3 and were constructed of stainless steel. The temperature and humidity of each chamber were recorded. The animals were exposed for 1, 2, 5, 10 or 28 consecutive days. The satellite recovery group animals were exposed for 28 consecutive days and then maintained without further exposure until terminated at the appropriate time. 

MMA vapour was generated at 50 ºC in a glass column.  The vapour was introduced into the chamber by dilution with conditioned air. The test atmospheres were sampled manually via syringe and analysed by gas chromatography. Analyses were conducted 3 times during each 6-hour exposure.  

Observations: Physical examinations were conducted prior to the first exposure and detailed clinical observations were performed at body weight collection (Days 1, 8, 15, 22 and prior to termination on Day 29) and immediately prior to each exposure. In addition, clinical observations and body weights were collected at two weekly intervals for one month post exposure, then monthly until termination for the satellite recovery animals.

Groups of 45 rats were exposed for 6 hours per day to 0, 100 or 4000 ppm MMA for 1, 2, 5, 10 or 28 consecutive days. Following the 28-day exposure, satellite groups were retained for 4, 13, 24, or 36 weeks without further exposure. All animals were sacrificed by exsanguination under terminal anesthesia induced by halothane. All animals were subjected to a detailed necropsy. Five rats/concentration were sacrificed at each interval and lungs, with trachea attached but larynx removed, were removed and fixed. The head was removed, the brain excised, and the nasal cavity perfused with formol saline. The head was fixed, processed for six standard sections of nasal passages and the sections were stained with H&E (24 and 36 week recovery animals were not processed or examined). The four types of epithelium, the maxillary sinus, the olfactory bulbs and the accessory structures were examined microscopically.

Data analysis: When appropriate, test and control data were evaluated using a two-sided Student's t-test.

	Remark
	:
	Acute and subchronic study
This study is also summarized in the following reference:  Hext PM, Pinto PJ, Gaskell BA (2001) Methyl methacrylate toxicity in rat nasal epithelium: Investigation of the time course of lesion development and recovery from short term vapour inhalation. Toxicology 156: 119-128

	Result
	:
	The nominal concentrations calculated from the weight loss of the test substance were calculated to be 120.3 +/- 3.4 and 388.9  +/- 1.7 ppm. The mean achieved concentrations of the test substance in air were determined to be 115 +/-  5 and 360  +/- 6 ppm for the target concentrations of 110 and 400 ppm, respectively. No test substance was detected in the room atmosphere or in the control group samples.  

All animals survived to study termination and no clinical abnormalities were observed in the control animals. Two animals in each of the treatment groups exhibited signs of urinary incontinence periodically from week 3 through 5. Clinical observations noted during the recovery period included scabs, stains around the nose, signs of urinary incontinence, damaged tail and black coloration at the tip of the tail. The authors considered these observations typical for rats of this strain and these observations were not considered to be treatment related. Body weights were slightly reduced in the animals exposed to 400 ppm MMA during the first week of the exposure period. There were no effects noted on bodyweight during the remainder of the exposure period or the recovery period. There were no gross abnormalities recorded at necropsy. Damage was observed to the olfactory epithelium after exposure to 110 and 400 ppm MMA. The damage subsequently repaired in the rats exposed to 110 ppm MMA. A summary of the microscopic findings is presented below.

Microscopic findings:
Day 1 - Degeneration/necrosis of the olfactory epithelium of minimal severity at 110 ppm and mainly moderate severity at 400 ppm. Various stages of degeneration of the olfactory epithelium ranging from minimal cellular changes to complete erosion of the epithelium with only the basal cells remaining intact. Fewer Bowman's glands at 400 ppm.

Day 2
In the control group, 4/5 animals exhibited no abnormalities and one animal showed minimal chronic inflammation. Four of five animals exposed to 110 ppm MMA had minimal degeneration of the olfactory epithelium.  Microscopic findings in the animals exposed to 400 ppm MMA included slight to moderate degeneration of the olfactory epithelium, slight to minimal loss of PAS staining affinity of the Bowman's glands, minimal to moderate exudate and minimal polymorph infiltration of the submucosa.

Day 3
In the control group, 4/5 animals exhibited no abnormalities and one animal showed minimal chronic inflammation. All of the animals exposed to 110 ppm MMA had minimal degeneration of the olfactory epithelium.  Microscopic findings in the animals exposed to 400 ppm MMA included minimal to moderate degeneration of the olfactory epithelium, minimal hypertrophy of the Bowman's glands, moderate loss of PAS staining affinity of the Bowman's glands, slight to minimal exudate and slight to minimal polymorph infiltration of the submucosa.

Day 5

No abnormal findings were observed in the control animals.  All of the animals exposed to 110 ppm MMA had minimal disorganization of the olfactory epithelium. Other microscopic findings included slight loss of PAS staining affinity of the Bowman's glands, minimal hypertrophy of the Bowman's glands and minimal exudates. Microscopic findings in the animals exposed to 400 ppm MMA included slight to minimal degeneration of the olfactory epithelium, minimal chronic inflammation, slight to moderate disorganization of the olfactory epithelium, minimal hypertrophy of the Bowman's glands, slight to moderate loss of PAS staining affinity of the Bowman's glands, minimal exudate, minimal polymorph infiltration of the submucosa and adhesions of the ethmoturbinate with the septum.

Day 11

No abnormal findings were observed in the control animals.  All of the animals exposed to 110 ppm MMA had slight to minimal disorganization of the olfactory epithelium and one animal had minimal loss of PAS staining affinity of the Bowman's glands. Microscopic findings in the animals exposed to 400 ppm MMA included minimal degeneration of the olfactory epithelium, minimal chronic inflammation, slight to moderate disorganization of the olfactory epithelium, minimal hypertrophy of the Bowman's glands, moderate loss of PAS staining affinity of the Bowman's glands and minimal exudate.

Day 29

No abnormal findings were observed in the control animals or the animals exposed to 110 ppm MMA. Microscopic findings in the animals exposed to 400 ppm MMA included minimal degeneration of the olfactory epithelium, minimal chronic inflammation, minimal to slight disorganization of the olfactory epithelium, moderate loss of PAS staining affinity of the Bowman's glands, adhesions of the ethmoturbinate and the ethmoturbinate with the septum, and minimal respiratory metaplasia. 

Day 57 and Week 17 (28 Day and 13 Week Recovery Period)

No lesions were identified in the nasal passages of the control rats or those exposed to 110 ppm MMA. Microscopic findings in the animals exposed to 400 ppm MMS included minimal disorganization of the olfactory epithelium, minimal inflammatory change, minimal respiratory metaplasia and/or adhesions.

Nasal passages of the 24 and 36 week recovery animals were not processed or examined because it was felt that recovery was complete by the 13-week period.

At 100 ppm, there was damage to the olfactory epithelium, which subsequently repaired. There were no adhesions at this concentration.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6, purity: 99.91 %

	Conclusion
	:
	Lesions of the olfactory epithelium in the rat occur immediately following a single exposure to 100 or 400 ppm of MMA. Regeneration and recovery occur following continued exposure. Lesions in 100 ppm exposed animals recovered completely while minimal changes remained up to 13 weeks following 28 days of exposure to 400 ppm.

	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

	
	(65) (133)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	male

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	inhalation

	Exposure period
	:
	Chronic: 3 or 6 months; Short term: 56 hours over a 7-day period

	Frequency of treatm.
	:
	Not provided

	Post exposure period
	:
	Not applicable

	Doses
	:
	Chronic: 0 and 116 ppm (0 and 475 mg/m³); Short term: 0 and 1000 ppm (0 and 4090 mg/m³)

	Control group
	:
	other: yes, concurrent negative control group

	Method
	:
	other: no data 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Remark
	:
	Details of the materials and methods for exposure of the animals was not included in this article.
This article provided only the histopathology and blood chemistry data for the rats.  

	Result
	:
	The following blood chemistry parameters were significantly lower in the 1000 ppm group when compared to controls:  albumin, glucose, blood urea nitrogen, serum glutamateoxaloacetate transaminase, serum glutametapyruvate transaminase and the albumin-glucose ratio; however, the value from the MMA-exposed groups fell close to or within the normal ranges for Sprague-Dawley rats and therefore, the authors concluded that these results were inconclusive.

In three groups of animals (116 ppm for 3 and 6 months and 1000 ppm for 56 hours), no animals died, no tumors, growths or other remarkable abnormalities were observed upon gross examination. Histopathologic examination of the heart, kidney, spleen, stomach, small intestine and adrenals reveal no remarkable findings. At 1000 ppm, the visceral pleura adhered to the parietal pleura; in some cases fibrosis was seen, lung edema was present and the parenchyma showed changes suggestive of emphysema. Similar appearances were also seen in the control animals but at a lesser degree. Occasional lung damage of the same nature, but to a lesser degree, was also seen in the 116 ppm 3- and 6-month exposure group with similar findings also present in the control animals.

Histopathology of the upper respiratory tracts of rats exposed to 116 ppm of MMA for 6 months revealed evidence of damage to the tracheal mucosa (small areas of focal hemorrhage) in the 6 rats sampled. Similar findings were not seen in the control group animals. These changes were further examined using electron microscopy, which revealed that the epithelium of these animals was denuded of cilia and the cellular covering of microvilli was reduced. This finding was revealed from exposed rats that did not exhibit dramatic decreases in apparent ciliary density. The authors indicated that it is unknown if the absence of cilia and, particularly microvilli, is necessarily a manifestation of cellular damage or whether it is an equally likely manifestation of cellular immaturity resulting from a proliferative response.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6, purity: no data

	Conclusion
	:
	Based on this information, along with the results from other experiments included in this article with mice and frogs exposed to MMA vapor (see additional robust summaries), the authors of the article concluded that at the TLV (100 ppm), cellular responses may be manifested regardless of whether gross systemic effects are seen.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficient described.

	Flag
	:
	Critical study for SIDS endpoint

	
	(189)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	

	Strain
	:
	Swiss Webster

	Route of admin.
	:
	inhalation

	Exposure period
	:
	160 hours

	Frequency of treatm.
	:
	intermittent daily exposures

	Post exposure period
	:
	Not applicable

	Doses
	:
	0, 100 or 400 ppm of MMA (0, 409 or 1636 mg/m³)

	Control group
	:
	other: yes, concurrent negative control group

	Method
	:
	

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS: Methyl methacrylate; CAS: 80-62-6


	Remark
	:
	Details of the vapor generation, vapor exposure and vapor dosimetry were not provided in this article.

This study proposed to determine whether it could be inferred that exposure to MMA vapor was significantly associated with changes in hepatic function through the measurement of induction and sleeping times.

60 mice weighing 20 - 25 g were exposed.

Twenty-four hours after the last exposure, each mouse received an intraperitoneal dose of 60 mg/kg sodium pentobarbital. In each case, following injection, a stopwatch was used to measure the times of the loss and subsequent return of the righting reflex. These measurements indicate induction and sleeping times, respectively.  

	Result
	:
	The mean induction time was significantly shorter for the mice exposed to 100 ppm of MMA and the mean sleeping time was significantly decreased for the 400 ppm exposed mice.  The average group value induction times do not appear to be dose-related; however the sleeping times, although not statistically significant at 100 ppm appear to be dose-related and may represent the manifestation of an effect upon the liver which is associated with exposure to MMA vapor.  

The following provides the sleeping time in mice after 160 hours of MMA inhalation exposure:

                                                                                               MMA Concentration
 Parameter       Control         100 ppm        400 ppm
-----------------------------------------------------------
Body weight (g) 31.94 ± 5.65(a) 31.73 ± 4.26  32.65 ± 4.23
Induction t (min)3.58 ± 0.75    3.06 ± 0.41   3.73 ± 0.86
Sleeping t (min)50.50 ± 14.43  45.35 ± 16.41 34.41 ± 12.07*
-----------------------------------------------------------
(a) Values are reported as means ± standard deviations.
* Indicates a statistically significant difference from sham control at p < 0.05.

Histopathology of the liver showed small areas of focal necrosis in some animals exposed to MMA.  

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6, purity: no data

	Conclusion
	:
	The authors of the article indicated that the decreases in sleeping time were consistent with possible altered liver function, although it was not of a type which would be expected from massive, indiscriminate liver damage.  

Based on this information, along with the results from other experiments included in this article with rats and frogs exposed to MMA vapor (see additional robust summaries), the authors of the article concluded, that at the TLV (100 ppm), cellular responses may be manifested regardless of whether gross systemic effects are seen.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficient described.

	Flag
	:
	Critical study for SIDS endpoint

	
	(189)

	
	
	

	Type
	:
	

	Species
	:
	other: frog

	Sex
	:
	

	Strain
	:
	other: Northern grass frog

	Route of admin.
	:
	inhalation

	Exposure period
	:
	61 hours

	Frequency of treatm.
	:
	intermittent daily exposures over a 7-day period

	Post exposure period
	:
	Not applicable

	Doses
	:
	0, 116 or 400 ppm of MMA (0, 475 or 1636 mg/m³)

	Control group
	:
	other: yes, concurrent negative control group

	Method
	:
	

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS: Methyl methacrylate; CAS: 80-62-6


	Remark
	:
	Details of the vapor generation, vapor exposure and vapor dosimetry were not provided in this article.

This study was conducted to test the functional significance of MMA exposure on the respiratory epithelium.

Number of Animals/group: 38 adult northern grass frogs. 20 in the control group; 8 in the 116 ppm MMA group and 10 in the 400 ppm MMA group.  

Frogs were exposed for a total of 61 hours over a 7-day period.  

One day following the date of last exposure, frogs were doubly pithed and the lower jaws excised. Four reference pins were inserted in a cork board and wired together to form two parallel boundaries 4 mm apart. The frogs were placed on their dorsal surface and slid under the parallel wires on the cork board. Mucosal ciliary function was estimated by measuring the transit times between the boundaries of 0.25 mm diameter microspheres with a stopwatch. At least four consecutive trials were made on each frog at intervals of 60 seconds.

Mean values for each trial of each exposure group were statistically compared to those of the corresponding control group by means of a two-tailed student's t-test.  

At the conclusion of the experimental trials, the mucosa from each frog was prepared for examination by scanning electron microscopy (SEM).

	Result
	:
	The exposed frogs showed a progressive degradation of performance as a function of trial number (i.e. transit time decreased with each subsequent trial). Within any trial, average values were statistically significantly reduced only during the third and fourth trials of frogs from the 400 ppm exposure group. A similar reduction in transit time compared to the controls was not observed in the frogs exposed to 116 ppm MMA.  

SEM evaluation of the mucosa revealed denuded areas in the frogs exposed to 400 ppm of MMA compared to controls. In the absence of heavy ciliary overgrowth, it became apparent that the density of cellular microvilli also was lower in the frogs exposed to 400 ppm MMA. Ciliary denudation was not observed in frogs from the 116 ppm exposure group.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6, purity: no data

	Conclusion
	:
	The results of the SEM evaluation of the mucosa of the frogs exposed to 400 ppm suggest that an irritative process had occurred. The authors indicated that it is unknown if the absence of cilia and, particularly microvilli, is necessarily a manifestation of cellular damage or whether it is an equally likely manifestation of cellular immaturity resulting from a proliferative response.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficient described.

	Flag
	:
	Critical study for SIDS endpoint

	
	(189)

	
	
	

	Type
	:
	Chronic

	Species
	:
	rat

	Sex
	:
	

	Strain
	:
	

	Route of admin.
	:
	oral unspecified

	Exposure period
	:
	greater than 12 mounths

	Frequency of treatm.
	:
	daily

	Post exposure period
	:
	

	Doses
	:
	

	Control group
	:
	no data specified

	LOAEL
	:
	= 179  IF "179" <> "" "." 
  mg/kg

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	Original literature from EPA.

	Reliability
	:
	(4) not assignable

	
	
	Cited only. Original not available.

	
	(118)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	male

	Strain
	:
	ICR

	Route of admin.
	:
	inhalation

	Exposure period
	:
	3.85, 7.70, 19.25 min.

	Frequency of treatm.
	:
	3 days

	Post exposure period
	:
	

	Doses
	:
	84.79 mg/l

	Control group
	:
	yes, concurrent no treatment

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	The possible toxic effects from inhalation of ethyl
methacrylate were tested by alteration of drug biologic
half-life; 24 h after the last exposure, duration of sleep
to a standard dose of pentobarbital was determined; a
dose-related increase in sleeping time was observed; it was
suggested that the compound had an effect on liver enzymes
and therefore detoxification of drugs.

	Reliability
	:
	(4) not assignable

	
	
	Only abstract available. Unsuitable test system.

	01.07.2008
	(94)


5.5

GENETIC TOXICITY ‘IN VITRO‘

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	S. typhimurium TA 1535, TA 1537, TA 97, TA 98, TA 100

	Test concentration
	:
	100-10000 µg/plate

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: other:  OECD Guideline 471; followed the method of Ames et al. (1975).

	Year
	:
	1987

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	CONTROL MATERIALS: The control materials employed were as follows:

Metabolic activation (S9): 2-Aminoanthracene: with all strains

No Metabolic activation:

Sodium azide: TA100 and TA1535

4-Nitro-o-phenylenediamine: TA98

9-Aminoacridine: TA1537

Vehicle Controls: Ethanol (95%)

ACTIVATION: The S-9 fractions of Aroclor 1254-induced, male Sprague-Dawley rats and male Syrian Hamster livers were prepared immediately prior to use. The S-9 mixes contained 10% S-9. 

TEST PERFORMANCE: The test followed a pre-incubation protocol. The test material, Salmonella culture, and S-9 mix or buffer were incubated at 37 degrees C, without shaking, for 20 minutes. The top agar was added, and the contents of the tubes mixed and poured onto the surface of Vogel-Bonner medium in a petri dish. The histidine-revertant colonies on these plates were counted after 2 days of incubation at 37 degrees C. A preliminary cytotoxicity assays was conducted using TA100 to determine the appropriate dose range. Once determine, the test doses were performed in triplicate, repeated one week following the initial trial. A maximum of 0.5 ml of solvent was added to each plate. Concurrent solvent and positive controls in the presence or absence of S-9 were performed. A positive response was demonstrated when a reproducible dose-related increase over the corresponding solvent control was seen, and it was judged weakly positive if a low-level dose response was seen.

	Remark
	:
	Published in:  Environmental Mutagenesis, Vol. 9, Sup. 9;, pages 1-110 (1987).

	Test substance
	:
	Ethyl Methacrylate; CAS: 97-63-2; purity: > 99 %; supplied by Fluka Chemical Co.

	Reliability
	:
	(1) valid without restriction

	
	
	DATA QUALITY: The study was conducted in accordance with a recognized international scientific procedure and followed the test protocol and procedures of Ames (1975).  Complete study results were presented supporting the conclusions that ethyl methacrylate was not mutagenic in this test system. Full description of the test material was provided.

	Flag
	:
	Critical study for SIDS endpoint

	
	(209)

	
	
	

	Type
	:
	Mouse lymphoma assay

	System of testing
	:
	L5178Y mouse lymphoma cells

	Test concentration
	:
	700-2298 µg/ml

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	without

	Result
	:
	positive

	Method
	:
	other: method consistent with OECD Guideline 476; following the method of Clive and Spector (1975 and 1979).

	Year
	:
	1989

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	TEST CELLS USED: Mouse lymphoma L5178Y heterozygous TK+/- (maintained according to Clive and Spector, 1975)

Properly maintained: yes

Periodically checked for mycoplasm: yes, every 4 
weeks
Fischer's powdered or liquid Medium for Leukemic Cells of Mice supplemented with sodium pyruvate, pluronic, penicillin, streptomycin, and horse serum was used.

LOCUS EXAMINED: thymidine kinase (TK), using TFT (trifluorothymidine, 1 ug/ml)

TEST COMPOUND CONCENTRATIONS USED: In the first experimentt there were 19 doses and a control used: ranging from 700 to 2100 ug/ml.  In a second experiment conducted concurrent with this, there were 28 doses ranging from 1692 to 2298.

CONTROL MATERIALS:

Solvent Control: DMSO, 100 ul (final concentration 1%)   Positive Control: Use of a positive control was not indicated except for Methyl Methacrylate, when a weak  positive response was anticipated.

ACTIVATION: Not stated.

TEST PERFORMANCE: L5178Y/TK+/- cells were treated without exogenous activation for 4 hr according to procedures described by Clive et al. 1979. Cells were centrifuged, washed twice with fresh medium, resuspended in fresh medium and  incubated n a roller drum at 37 degrees C, to obtain a log-phase growth for 2 days. They were then cloned with TFT selection (1 ug/ml) and without selection in BBL agar (0.22%)-supplemented colony medium. 

After 9-11 days incubated at 37 degrees C, the colonies were counted, and discriminated according to size.  Following cell treatment and wash, 10 uM BrdUrd was added to cultures used in the cytogenetic assay.  Cells were incubated for 14 hrs and Colcemid (0.1 ug/ml) added for the last 2 hours.  Cells were treated with hypotonic KCl and fixed in acetic acid:methanol.  Slides were prepared, stained using fluorescence-plus Giemsa method. 200 metaphase spreads were analyzed for aberrations for each dose.   Chromatid and chromosome gaps were recorded but not included as aberrations.

	Remark
	:
	Published in Environmental and Molecular Mutagenesis, 11:49-63 (1988).

	Result
	:
	REPORT RESULTS: The results demonstrated that high concentrations were necessary to demonstrate cytotoxicity (>1000 ug/ml). Because of this it was tested in two separate experiments, with induced toxicity appearing above 1500 ug/ml.  A weakly positive response was observed in those cultures showing 10-20% survival. Mutant frequencies of 3 times background were observed in some cultures showing less than 10% survival. However, in both experiments the results were non-linear. 

CONCLUSION: Ethyl Methacrylate induced a weakly positive response at doses greater than 1000 ug/ml and then only at survivals less than 20%.  Since the dose response was non-linear the authors concluded that this was probably due to induction of chromosomal events rather than point mutations.

	Test substance
	:
	Ethyl methacrylate, suppl. by Du Pont, purity not stated

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: Study appeared to follow recognized published scientific procedure for determining the adverse effects of a test substance in an In Vitro Mutagenicity Assay (Mouse Lymphoma Test); following GLP regulations. Positive controls were not used, and maybe results from a positive control would have helped in the interpretation of the non-linear results. The study appears to meet national and international scientific standards and provides sufficient information to support the conclusions regarding the mutagenic potential demonstrated from the study data. Highest test concentrations were above the limit of solubility.
Study consistent with OECD 476

	Flag
	:
	Critical study for SIDS endpoint

	
	(37) (114)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	Type of cell used: Chinese hamster ovary (CHO) cells

	Test concentration
	:
	-S9 mix (continous exposure): 0, 1000, 1600, 3000 µg/ml +S9 mix (short time exposure): 0, 1000, 1600, 3000, 5000 µg/ml

	Cycotoxic concentr.
	:
	5000 µg/ml were cytotoxic with metabolic activation. Other than that, no details on cytotoxicity were reported.

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: comparable to OECD Test Guideline 473

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Result
	:
	This chemical did not induce structural chromosomal aberrations in CHO cells, with or without an exogenous metabolic activation system.

	Test condition
	:
	1) Solvent : DMSO 
2) Positive controls : 
   -S9 mix, Mitomycin C, 0.125 and 0.250 µg/ml
   +S9 mix, Cyclophosphamide, 5 and 7.5 µg/ml
3) S9 : Sprague-Dawley rat liver, induced with Aroclor 1254    (PCB)
4) Cultures/test concentration : 2

Cultures with metabolic activation were treated for 2 h in culture medium (McCoy's 5A) without serum. At the end of the treatment period the medium was exchanged to medium without test material. Cultures without metabolic activation were treated until colcemid was added. For mitotic arrest colcemid was added 2-2.5 h before harvest. The cultures were harvested after a culture time of 12 h (with S9 13 h) after the start of treatment. 2x100 metaphases were scored for each test concentration.The test was performed in a single trial (no repeat).

	Test substance
	:
	Source: Fluka, Purity: no data

	Reliability
	:
	(2) valid with restrictions

	
	
	Well conducted study, carried out by Environmental Health Research and Testing; no repeat trial, limited data on cytotoxicity

	Flag
	:
	Critical study for SIDS endpoint

	
	(127)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	S. typhimurium TA 1535, TA 1537, TA 1538, TA 98, TA 100

	Test concentration
	:
	40-2500 µg/plate

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1983

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	The test was performed according to Ames, B.N. et al.,
Mutat. Res. 31, 347-364 (1975)

	Test substance
	:
	Ethyl methacrylate, purity: 98%

	Reliability
	:
	(2) valid with restrictions

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

	
	(202) (203)

	
	
	

	Type
	:
	Chromosomal aberration test

	System of testing
	:
	Thymidin kinase (TK)

	Test concentration
	:
	700-2100 µg/ml; 1692-2298 µg/ml

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	without

	Result
	:
	

	Method
	:
	other: consistent with OECD Guide-line 476

	Year
	:
	1988

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	TEST CELLS USED: Mouse lymphoma L5178Y heterozygous TK+/- (maintained according to Clive and Spector, 1975)
Properly maintained: yes
Periodically checked for mycoplasm: yes, every 4 weeks
Fischer's powered or liquid Medium for Leukemic Cells of Mice supplemented with sodium pyruvate, plunoric, penicillin, streptomycin, and horse serum was used.

LOCUS EXAMINED: Thymidine kinase (TK), using TFT (triflourthymidine, 1 µg/ml)

TEST COMPOUND CONCENTRATIONS USED: In the first experiment there were 19 doses and a control used: ranging from 700 to 2100 µg/ml. In a second experiment conducted concurrent with this, there were 28 doses ranging from 1692 to 2298.

CONTROL MATERIALS:
Solvent Control: DMSO, 100 µl (Final concentration 1%)

Positive Control: A positive control (Methyl methansulfonate, 15 mg/ml) was used for ethyl methacrylate and methyl methacrylate only.

ACTIVATION: there was no exogenous activation.

TEST PERFORMANCE>: L5178Y/TK+/- cells were treated without exogenous activation fo 4 hr according to procedures described by Clive et al. 1979. Cells were centrifuged, washed twice with fresh medium, resuspended in fresh medium and incubated on a roller drum at 37 degrees C, to obtain a log-phase growth for 2 days. They were then cloned with TFT selection (1 µg/ml) and without selection in BBL agar (0.22 %)-supplemented colony medium.


Following cell teratment and wash, 10 µM BrdUrd was added to the cultures used in the cytogenetic assay. Cells were 
incubated for 14 hrs and Colcemid (0.1 µg/ml) added for the klats 2 hours. Cells were treated with hypnotic KCL and fixed in acetic acid : methanol (1:3). Slides were prepared, stained using flourescense-plus-Giemsa method. 200 metaphase spreads were analyzed for abberations for each dose. Chromatid and chromosome gaps were recorded but not included as aberrations.

	Result
	:
	REPORT RESULTS: The authors note that a weakly positive response was observed when 200 cells were analyzed for aberrations. There was no appearent dose response as only the low dose (900 µg/ml) and a mid-dose (1626 µg/ml) produced 23 and 20 aberrations in 18 % and 10 % of the cells, respectively. However, no information was presented for the negative control (DMSO) for comparison.

The authors noted that all of the test compounds expect ethyl methacrylate appeared to induce more chromatid than chromosome events, but that these data should be viewed with caution because no attempt was made to synchronize the cells. They also observed that methacrylates are difficult to test as a class because as the sample "age" they begin to polymerize, necessitating the use of fresh samples only.

Conclusion: Ethyl Methacrylate induced a weakly positive response that was non-linear. The authors concluded that this was probably due to induction of chromosomal events rather than point mutations.

	Test substance
	:
	Ethyl methacrylate, suppl. by Du Pont, purity not stated

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: Study followed recognized published scientific procedure for determining the adverse effects of a test substance in an In Vitro Chromosomal Aberration Assay (using Mouse Lymphoma cells); following GLP regulations. Presentation of the results from the negative control would have assisted the interpretation of the summarized results.
The study appears to meet national and international scientific standards and provides sufficient information to support the conclusions regarding the clastogenic potential of the test material. On the other hand the extraordinarily high rate of spontaneous aberrations in control cultures cast doubt on the genetic stability of the cell line used.

	
	(114)

	
	
	

	Type
	:
	Sister chromatid exchange assay

	System of testing
	:
	Type of cell used : Chinese hamster ovary (CHO) cells

	Test concentration
	:
	-S9 mix(continuous exposure): 0, 50, 160, 500, 1600 µg/mL+S9 mix(2 h exposure, 1st trial): 0, 50, 160, 500, 1600 µg/mL +S9 mix(2 h exposure, 2nd trial): 0, 1000, 1600, 3000, 4000, 5000 µg/mL

	Cycotoxic concentr.
	:
	5000 µg/ml were cytostatic and toxic with metabolic activation. Other than that, no details on cytotoxicity were reported.

	Metabolic activation
	:
	with and without

	Result
	:
	positive

	Method
	:
	other: comparable to OECD Test Guideline 479

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	The test substance induced SCEs at concentrations which are equivalent to 14 - 35 mM. This causes a noticeable shift in the osmolarity of the test medium and is somewhat higher than the 10 ppm which are currently recommended as the maximum test concentration in the chromosome aberration test guideline (OECD 473).

	Result
	:
	This chemical induced sister chromatid exchanges in CHO cells with an exogenous metabolic activation system.

	Test condition
	:
	1) Solvent : DMSO 
2) Positive controls :
   -S9 mix, Mitomycin C, 0.0008 and 0.005 µg/ml
   +S9 mix, Cyclophosphamide, 0.15 and 0.6 µg/ml 
3) S9 : Sprague-Dawley rat liver, induced with Aroclor 1254    (PCB) 
4) Cultures/test concentration : 2

Cultures with metabolic activation were treated for 2 h in culture medium (McCoy's 5A) without serum. At the end of the treatment period the medium was exchanged to medium without test material. Cultures without metabolic activation were treated until colcemid was added. For mitotic arrest colcemid was added 2-2.5 h before harvest. The cultures were harvested after a culture time of 26 h after the start of treatment. 2x25 metaphases were scored for each test concentration. Differential staining of SCEs was achieved by addition of BrdUrd (10 µm) to the culture medium throughout the test and staining of the slides with the FPG method.The test without metabolic activation was performed in a single trial (no repeat), with metabolic activation two trials were performed.

	Test substance
	:
	Source: Fluka, Purity: no data

	Reliability
	:
	(2) valid with restrictions

	
	
	Well conducted study, carried out by Environmental Health Research and Testing; limited data on cytotoxicity

	
	(127)


5.6

GENETIC TOXICITY ‘IN VIVO‘

	
	
	

	Type
	:
	Dominant lethal assay

	Species
	:
	mouse

	Sex
	:
	male

	Strain
	:
	CD-1

	Route of admin.
	:
	inhalation

	Exposure period
	:
	5 days, 6 hours/day

	Doses
	:
	100, 1000 and 9000 ppm (405, 4050 and 36450 mg/m³, respectively)

	Result
	:
	negative

	Method
	:
	other: as OECD 478 

	Year
	:
	1976

	GLP
	:
	no

	Test substance
	:
	other TS: methyl methacrylate, CAS 80-62-6


	Result
	:
	Mortality: Mortality was observed in the three dose groups exposed to the test substance. One animal died in the 100-ppm group the week following exposure, one animal died (95% survival) in the 1000-ppm group and six animals died (70% survival rate) in the 9000-ppm group during exposure.  Five animals from the cyclophosphamide positive control group died within eight weeks after dosing.  

Fertility
Successful mating: No effects observed in the MMA-exposed groups.  Positive controls showed appropriate reduction in fertility.
Pregnancy frequency: Reduction in the 1000-ppm group in week 6 only was not considered related to MMA toxicity.  Positive controls showed a decrease in frequency.
Total implantations: No effects observed in the MMA-exposed groups. Positive controls showed appropriate reduction in implant numbers.

Early deaths
Percentage of early deaths: No effects observed in the MMA-exposed groups. Positive controls showed an appropriate increase in the number of early deaths.
Mean number of early deaths: No effects observed in the MMA-exposed groups. Positive controls showed an appropriate increase in the number of early deaths.
Percentage of total implantations per pregnancy that were early deaths: No effects observed in the MMA-exposed groups.  
Late deaths: No effects were observed in this study.

	Test condition
	:
	Animals: During exposure, male CD-1 mice were individually housed in chambers made of stainless steel and glass with an internal capacity of three liters. Seven groups of mice, previously shown to be fertile, were treated according to the scheme presented below.

Group   Number of         Treatment
        Animals
1         35          air (without test substance)
2         16*         100 ppm test substance (6 hours/day)
3         16*        1000 ppm test substance (6 hours/day)
4         14*        9000 ppm test substance (6 hours/day)
5         13          200 mg cyclophosphamide in water/kg                        bw once by i.p. injection on day 5
6          5          150 mg ethylmethane sulphonate in                          water/kg bw orally once a day for 5                      days
7         12          2.5 mg meclorethamine in saline once                      by intraperitoneal injection on day 5
* Twenty animals were initially exposed to the test substance; however, only 16 animals were selected for the 100 and 1000-ppm dose groups. Only 14 animals survived from the 9000-ppm dose group.

Control group: Yes; concurrent negative control group (untreated air)

Fertility testing: Prior to the five-day inhalation exposures, male mice were each mated with two virgin adult female mice for five days. After a five-day mating period, the females were transferred to other cages. The females were sacrificed 15 days following the first day of placement with the males and examined for pregnancy. Only males successful in mating were used on the test.

Experimental mating and necropsy: After treatment, male mice were individually housed. Two virgin female mice were placed in each cage. After a five-day mating period, the females were removed and pair-housed. After a two-day rest period, two new virgin female mice were housed with each male for a five-day mating period. This process was repeated until the male mice had been mated for eight weeks. The male mice were then sacrificed and discarded without necropsy. It was assumed the females were fertilized within two to three days after mating pairs were set up. Thirteen days after the fertilization date, each female was sacrificed and examined for pregnancy, living fetuses and early and late fetal development. 

Data analysis: A simple 2X2 Chi-square was used to analyze the data. Also, a week-by-week hierarchical analysis of variance was applied. The following three responses on each female were analyzed: 1) total implants/pregnancy; early deaths/pregnancy; and early deaths/total implants/pregnancy. For response 2, the Freeman-Tukey Poisson variance stabilizing transformation was used.  Non-pregnant females were taken as missing data. Dunnett's t-test was used for multiple comparisons.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6, purity: no data

	Conclusion
	:
	Based on the results reported in this study, MMA was negative in the dominant lethal assay.

	Reliability
	:
	(1) valid without restriction

	
	
	Method and results sufficient described, similar to OECD-guideline 478

	Flag
	:
	Critical study for SIDS endpoint

	
	(8)


5.7

CARCINOGENICITY

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	inhalation

	Exposure period
	:
	2 years (104 weeks)

	Frequency of treatm.
	:
	6 hours/day, 5 days /week

	Post exposure period
	:
	Not applicable

	Doses
	:
	25, 100 and 400 ppm (102, 409 and 1638 mg/m3, respectively)

	Result
	:
	

	Control group
	:
	other: yes, concurrent negative control group (untreated air)

	Method
	:
	other: as OECD 453 

	Year
	:
	

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

NOTE: This study is also summarized with further evaluation of nasal passage microscopy in Lomax et al. (1997).

Methods: Groups of 70 male and 70 female (total animals = 280 males and 280 females) rats were randomly assigned to either a control or one of three test groups. The animals were group housed (7/cage) and provided food and water ad libitum, except during the exposure period. The animals were exposed to the test substance six hours a day five days per week for a total of 104 - 106 weeks. The test substance was administered in 6000-liter inhalation chambers with pyramidal tops and bottoms, under dynamic conditions of 1000 liters/minute of airflow. Control animals were exposed to filtered room air in the same manner as the treated animals. Concentrations of the test substance in each chamber were measured hourly during each exposure period using an infrared analyzer.  

Animals were observed daily for mortality and moribundity.  Body weights and clinical observations were recorded prior to study initiation, weekly during weeks 1 though 12, biweekly from week 14 through 24, every fourth week from week 28 through 78 and biweekly from week 80 through 104.  Ophthalmoscopic exams were performed on all rats prior to treatment using an indirect ophthalmoscope at weeks 13, 52 and 102.  

Blood samples were collected from ten males and ten females in each group at weeks 13, 52 and 102 and from ten males and ten females in the control and high-exposure group at weeks 26 and 78 for hematological evaluation via segmental amputation of the tail. The following parameters were examined: hematocrit, hemoglobin, erythrocyte count, erythrocyte morphology, total leukocyte count and differential leukocyte count. In addition, coagulation and prothrombin times were determined from all blood samples taken at 13, 52 and 104 weeks and from the samples collected from the control and high-exposure groups at week 78. Femoral bone samples were collected from all sacrificed animals at weeks 13 and 52 and from 10 animals/sex/group at termination. The number of myeloid and erythroid cells and the myeloid/erythroid ratios were determined. Blood samples were collected for clinical chemistry evaluations from the abdominal aorta of all animals sacrificed at weeks 13 and 51 and from ten males and ten females per group at study termination. The following parameters were evaluated: fasting glucose, blood urea nitrogen, serum glutamic pyruvic transaminase, alkaline phosphatase, total protein, total albumin, albumin/globulin ratio. In addition, total cholesterol and triglycerides were also determined from blood samples taken from all animals sacrificed at week 52 and from ten animals/sex/group at week 104. Twenty-four hour urine samples were collected from 10 animals/sex/group at weeks 13, 52 and 104 by individually housing the rats overnight in stainless steel cages. The following parameters were evaluated: appearance, pH, ketones, total protein, specific gravity, bilirubin, glucose and occult blood.

Necropsy: Ten rats/sex/group were sacrificed by exsanguination after 13 and 52 weeks of exposure. Animals found moribund during the course of the study were sacrificed at the time of the observation. The remaining animals were sacrificed after 102-104 weeks of exposure to the test substance. A gross necropsy was performed on all animals that were sacrificed and most of the animals that died during the study. Brain, kidneys, lungs, spleen, thyroids, adrenals and testes/ovaries from each animal were weighed and the organ to body weight ratio was calculated.  The following tissues were collected and preserved in formalin or Bouin's solution: brain, pituitary, thoracic spinal chord, esophagus, salivary glands, thyroids, lungs, thymus, heart, spleen, kidneys, adrenals, stomach, duodenum, ileum, jejunum, colon, skin, mesenteric lymph nodes, urinary bladder, ovaries, uterus, mammary gland costochondral junction, liver, sciatic nerve, skeletal muscle, pancreas, nasal turbinates, unusual lesions, eyes and the testes with epididymides. Intraperitoneal body fat was recorded without exception at week 52 and by exception at all subsequent intervals. Histopathology was performed on the brain, spinal cord, pituitary, thyroid, adrenal, heart, lung, spleen, liver kidney, and ovaries/testes from 10/animals/sex in the low- and mid-exposure groups; and the nasal turbinates of all low- and mid-level animals. Also, the adrenals, ovaries/testes, heart (with coronary vessels), kidneys, liver, lungs, nasal turbinates, pituitary and thyroid were evaluated from 10 animals/sex/group from the control and high-exposure groups sacrificed at weeks 13 and 52. 
 
Data Analysis:
Pairwise comparisons of the mean body weights from weeks 12, 24, 36, 48, 52, 60, 72, 78, 90 and 104 were conducted using the F test for equality of two variances and Student's t-test. Clinical laboratory data (except urinalysis and leukocyte differentials), terminal body weights and absolute and relative organ weights (organ/body weight) of all animals sacrificed at weeks 13, 52 and term were subjected to a preliminary test for equality of variance followed by one-way analysis using Bartlett's test for homogeneity and Snedecor and Cochran, respectively.  When statistical significances were observed, an additional set of analyses was conducted using Scheffe's method for judging all contrast in analysis of variance.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
------------------------------------------------------

Animals: Three hundred male and 300 female rats were received form Charles River Breeding Laboratories, Inc. (Wilmington, MA, USA). Animals were maintained under quarantine for 19 days, during such time all rats were evaluated for clinical signs of disease and an ophthalmoscopic examination. Following the quarantine period, 70 males and 70 females were assigned to each of the four exposure groups (including the control). The animals were housed by sex in wire mesh cages (seven/cage). Animals were provided feed and water ad libitum, except during the exposure period.  

Exposure conditions: Animals were exposed to the test substance vapor in 6000 liter inhalation chambers under dynamic conditions of 1000 liters/minute of air flow. The control animals were exposed to filtered room air in a chamber with similar air-flow characteristics.  

Observations: All animals were observed for mortality and morbidity daily. Individual body weight data were collected at the start of the study, weekly for the first twelve weeks and biweekly to week 24, every fourth week to week 78 and biweekly until study termination (week 104). At such time, a more detailed evaluation of gross toxicity and tissue masses was performed. Ophthalmoscopic evaluations were conducted at weeks 13, 52 and 102.  

Blood samples were collected from 10 males and 10 females per dose group at weeks 13, 52 and 104 and 10 males and 10 females in the control and the high-dose group at weeks 26 and 78. The following hematological parameters were evaluated at each sampling interval: hematocrit, hemoglobin, red blood cells counts, erythrocyte counts, total white blood cell counts, erythrocyte morphology and prothrombin time.  

Bone marrow samples were collected from the femurs of all rats killed at week 13 and 52 and from 10 males and 10 females from each group at study termination. Blood also was obtained from the abdominal aorta of all rats killed at week 13, 52 and study termination. The following clinical chemistry parameters were evaluated: glucose, blood urea nitrogen, serum glutamic-pyruvic transaminase, alkaline phosphatase, total protein, total albumin, total cholesterol (except for week 13) and triglycerides (except for week 13). Twenty-four hour urine samples were collected from 10 animals per sex per group at weeks 13, 52 and 104.  The following parameters were evaluated: appearance, pH, specific gravity, glucose, ketones, total protein, bilirubin, and occult blood.

Necropsy: Ten rats per sex per group were sacrificed after 13 and 52 weeks of exposure. The remaining animals were sacrificed after 104 - 106 weeks of exposure. Necropsies were performed on all decedents. The brain, kidneys, lungs spleen, adrenal and thyroid glands and the testis or ovaries were weighed and the organ to body weight ratios were calculated. The following tissues were preserved in buffered 10% formalin: brain, pituitary, spinal cord, esophagus, salivary glands, thyroid glands with parathyroid, lings, mediastinal lymph nodes, thymus, heart, aorta, larynx, spleen, kidneys, adrenals, stomach, duodenum, ileum, jejunum, colon, skin, mesenteric lymph nodes, urinary bladder, uterus, mammary gland, prostate, seminal vesicles, costochondral junction, liver, sciatic nerve, skeletal muscle, pancreas, nasal cavity and gross lesions. The eyes from all rats and the testes with epididymides were preserved in Bouin's fixative.  Microscopic evaluations were made using the tissue listed above in the control and the high-dose groups at study termination. The brain, spinal cord, pituitary, thyroid, adrenal, heart, lung, liver, spleen, kidney, and ovaries/testes from 10 animals per sex in the low- and mid-dose groups and the nasal cavities from all animals in the low- and mid-dose groups were evaluated microscopically. Sections from the adrenals, testes or ovaries, heart, kidneys, pituitary, thyroids, liver, nasal cavities and lungs of control and high-dose animals were examined microscopically after the week 13 and 52 interim sacrifices. Following the issuance of the original report, tissue blocks of the nasal cavities from the animals killed at the terminal sacrifice and the control and high-dose dose group at week 13, were obtained and a composite cross-sectional map of representative nasal cavity lesions with the approximate distribution was prepared for the mid- and high-dose groups.  

Data analysis: Pair-wise comparisons of the mean body weights were performed. Clinical laboratory data, with the exception of urinalysis and leukocyte differentials, terminal body weights and absolute and relative organ weights of all animals killed at weeks 13 and 52 and at study termination were subjected to a preliminary test for the equality of variance. To evaluate tumor incidence, Fisher's one-sided exact test was conducted between the control and high-dose groups. For all analyses, statistical significance was determined by a p value < 0.05.

	Result
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

The mean analytical concentration was evaluated. The overall mean concentrations of MMA vapor were 25.0, 99.8 and 396.1 ppm for the 25, 100 and 400 ppm exposure groups, respectively.

Mortality: Mortality rates were relatively low through week 78. High mortality was observed through week 104. The author indicates that the increase in mortality was probably due to aging, not related to test substance exposure. The mortality rates for treated groups were comparable to the control group. A summary of the mortality rates (%) is provided below.

Dose group (ppm)    Week 0-13     Week 0-52      Week 0-104
MALES
-----------------------------------------------------------
Negative Control (0)   0             0              16
25                     0             1.7            20
100                    0             1.7            16
400                    0             0              20
-----------------------------------------------------------
FEMALES
Negative Control (0)   0             0              24
25                     0             3.3            36
100                    1.4           3.3            26
400                    0             5.0            30
-----------------------------------------------------------

No signs of test substance-related toxicity were observed in any of the treated animals throughout the 104-week exposure period. The most frequent observations included cloudy eye(s) and bloody crust around one or both eyes.  The author reported that these findings occurred with approximately the same frequencies in treated and control groups. Male body weights were significantly higher in the mid-level exposure group at week 24, lower weights in the low-level exposure group at week 104, and lower weights of the high-level exposure group at weeks 28 and 78. In the females, the low-level exposure groups showed a significant decrease in bodyweight at weeks 60, 72 and 78 and an increase at weeks 12 and 24. The females in the mid-level exposure group showed a significant decrease at weeks 52, 60 and 78 and in the high-level exposure group at weeks 28, 36, 52, 60, 72, 78 and 90. The author concluded, the body weight reduction observed in the females exposed to 400 ppm MMA was test substance-related. Ophthalmoscopic observations were noted at weeks 13, 52 and 102. The author reports that no consistent ocular abnormalities were noted at weeks 13 and 52. Ocular findings noted at week 102 included cataracts, pale coloration, corneal cloudiness and red discharge. The cataract findings were considered to be caused by aging. Evaluation of the hematology and clinical chemistry data did not reveal any remarkable trends.  Statistical analyses showed numerous significant differences between the treated and the control groups; however, these differences were considered sporadic and were considered by the author a reflection of sampling and biological variability. A transitory appearance of occult blood was observed in all groups at week 52. All remaining intervals were generally unremarkable.

A statistically significant increase in absolute and relative organ weights of the females exposed to 400 ppm MMA was observed in the lungs, liver, kidneys, and ovaries at week 13. A statistically significant decrease in absolute and relative thyroid and adrenal weights were observed in both males and females in the high-level exposure group at week 52. Absolute thyroid and adrenal weights were significantly higher in the males exposed to 100 ppm, MMA for 52 weeks. Other significant differences were noted at weeks 52 and 104; however, the author concluded that no consistent dose-related pattern was established.

Gross pathology: Findings noted in animals that were sacrificed at weeks 13 and 52 were mainly discolorations of the lung and liver. None of the findings were considered treatment-related. Tissue mass findings for animals sacrificed at week 104 were typical for the age and the species of rats. No treatment-related differences with respect to the frequency were observed.

Histopathology:  
Week 13
No treatment-related histopathological findings were noted in the rats exposed to 400 ppm MMA for 13 weeks. Findings were consistent among groups and were typical for rats of this age and strain.
Week 52
No treatment-related histopathological findings were noted in the rats exposed to 400 ppm MMA for 13 weeks. Findings were consistent among groups and were typical for rats of this age and strain.
Week 104
Treatment-related histopathological findings were limited to a very slight increase in the lesions of mild rhinitis observed in the mucosal lining of the nasal turbinates. A summary of the lesions is provided below.

Incidence of Lesions in Nasal Mucosa

                         Males               Females
Group No.*             1  2  3  4           1  2  3  4
---------------------------------------------------------
No. of Nasal 
Turbinates Examined    48 49 49 48          44 48 45 46
Serous Exudate          3 11 12 16          15  8 17 23
Purulent Exudate        2  6  4  8           2  9  6  6
Pleocellular Infiltrate 1  4  6 19           3 14  9 11
Distended
Submucosal Glands       5 21 21 12           3 14 12  9
Squamous Metaplasia
(focal)                 2  3  1  5           0  5  1  2
Inflammatory Polyp      0  0  1  2           0  0  0  0
---------------------------------------------------------

Groups 1, 2, 3 and 4 were exposed to 0, 25, 100 and 400 ppm MMA, respectively.

No clear treatment-related effect could be established.  Although lesions of mild rhinitis occurred more often in treated rats than control rats, it could not be determined if the rhinitis was a result of direct chemical insult to the turbinate area or whether the presence of MMA vapors predisposed the rats to an increase in spontaneous disease. [NOTE - Subsequent evaluation of the nasal lesions (Lomax et al., 1997) indicated that there were exposure related nasal lesions at 100 and 400 ppm]. Neoplasms and spontaneous disease lesions were observed with comparable frequency in control and treated rats. Chronic nephritis was observed in most rats; however, it was more pronounced in males.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
------------------------------------------------------

The mean analytical concentrations of the test substance in the exposure chambers were 25.0, 99.8 and 396.1 ppm less than 10% per dose level.  

Mortality rates for the treated animals were similar to those of the controls. No signs of treatment-related toxicity were observed. At the 13, 52 and 104-week observation intervals, cloudy eyes and bloody crusts around one or both eyes were noted in all of the treatment groups, as well as the control animals. Body weights for males were lower than the control at various intervals but overall were considered equivalent over the 104-week period. Mean body weights for females were lower than the controls at 400 ppm after week 52. Hematology, clinical chemistry and urinalyses did not indicate any treatment-related effects in any of the parameters evaluated.

Gross necropsy of the rats sacrificed at weeks 13 and 52 did not show any treatment-related effects.  

The following information was obtained from the reevaluation of the nasal tissues from this study originally conducted by Reno et al. (1979) - see also summary for this study in this Dossier. Microscopic evaluation of the of the nasal cavity sections obtained from the animals exposed to the test substance for 13 weeks showed degeneration of the neuroepithelial cell lining of the dorsal meatus in conjunction with atrophy of Bowman's glands and focal basal cell hyperplasia. Lesions were identified on the tips of the maxilloturbinates and nasoturbinates and focally along the nasal septum in the more anterior regions of the nose. These lesions were characterized by chronic active inflammation, respiratory epithelial hyperplasia and squamous metaplasia. No microscopic findings were identified in the ocular tissue or the lungs or other tissues. Blocks of the nasal cavities of animals from the 52-week sacrifice were unable to be located and, therefore, were not evaluated. No new findings were identified in the tissues that were available for animals exposed to the test substance for 52 weeks.  Spontaneous disease lesions included early respiratory disease in both the control animals and the animals exposed to 400 ppm of the test substance. Also focal areas of pneumonitis were observed in two females in the control group. Gross necropsy after two years of exposure to the test substance showed no treatment-related effects. The nasal cavity was the target organ for chronic toxicity.  Rats exposed to the 100 and 400 ppm dose group had dose-dependant lesions in the anterior portions of the nasal cavity. The olfactory epithelium lining the dorsal meatus in the anterior region of the nasal cavity was affected by exposure to higher concentrations of the test substance. The microscopic changes consisted of degeneration of the olfactory epithelium and underlying Bowman's glands, hyperplasia of basal cells, replacement of olfactory epithelium by ciliated epithelium and inflammation of the mucosa and/or submucosa. Lesions tended to be bilateral in distribution. The olfactory lesions in rats exposed to 100 ppm were localized in the more posterior (level 3) portion of the dorsal meatus, while those in animals exposed to 400 ppm were found in levels 2 and 3. Hyperplasia of glands in the lamina propria and/or goblet cells and inflammation of the mucosa/lamina propria were observed in the respiratory epithelium in the high exposure group animals. No effects were seen in nasal epithelium of rats exposed to 25 ppm MMA. No statistically significant differences were observed in the frequency of tumors between the rats exposed to 400 ppm of the test substance and that of the controls. In female rats exposed to 400 ppm of the test substance, a statistically significant decrease in pituitary adenoma/carcinomas and mammary gland fibroadenomas was recorded. In male rats, a decreased incidence of pheochromocytoma was observed.

	Test substance
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

Methyl methacrylate monomer; The purity of the test substance ranged from 99.64 to 99.94% for the various lots used throughout the study.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
------------------------------------------------------

Methyl methacrylate: purity > 99.64%. The undiluted stock was inhibited from polymerization with < 1% hydroquinone and methylhydroquinone.

	Conclusion
	:
	1. Original study (Reno FE, 1979):
-----------------------------------

The authors did not state a NOAEL but it is considered to be 400 ppm except for nasal lesions (see above). No systemic toxicity or carcinogenicity was observed.
2. Re-Evaluation of the study (Lomax LG et al., 1997):
------------------------------------------------------

The authors did not state a NOAEL but it is considered to be 25 ppm based on nasal lesions. No systemic toxicity or carcinogenicity was observed.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficient described, similar to OECD-guideline 453

	Flag
	:
	Critical study for SIDS endpoint

	
	(98) (145)

	
	
	

	Species
	:
	hamster

	Sex
	:
	male/female

	Strain
	:
	other: Lakeview Golden

	Route of admin.
	:
	inhalation

	Exposure period
	:
	18 months

	Frequency of treatm.
	:
	5 day/week for 6 hours/day

	Post exposure period
	:
	Not applicable

	Doses
	:
	25, 100 and 400 ppm (102, 409 and 1638 mg/m3, respectively)

	Result
	:
	

	Control group
	:
	other: yes; concurrent negative control group

	Method
	:
	other 

	Year
	:
	1997

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	Animals: Two hundred thirty five male and 235 female hamsters were maintained under quarantine for one week.  All hamsters were evaluated for clinical signs of disease.  Following the quarantine period, 53 - 56 males and 56 - 59 females were assigned to each of the four exposure groups (including the control). The animals were housed by sex in wire mesh cages (seven/cage) for the first 52-weeks of exposure. The animals were then housed either individually or pair-housed for the remainder of the study. Animals were provided feed and water ad libitum, except during the exposure period.  

Exposure conditions: Animals were exposed to the test substance vapor in 6000 liter inhalation chambers under dynamic conditions of 1000 liters/minute of air flow. The control animals were exposed to filtered room air in a chamber with similar air-flow characteristics.  

Observations: All animals were observed for mortality and morbidity daily. Individual body weight data were collected at the start of the study, every fourth week until week 60 and biweekly thereafter. At each weighing, a detailed evaluation of gross signs of toxicity and tissue masses was performed. 

Blood samples were collected from 10 males and 10 females per dose group at weeks 52, 71 (high dose females only) and 78. The following hematological parameters were evaluated at each sampling interval: hematocrit, hemoglobin, red blood cells counts, red blood cell morphology, total white blood cell counts and differential count.  

Necropsy: After 78 weeks of exposure to the test substance, all surviving animals were sacrificed and necropsied.  Necropsies were performed on all decedents. The following tissues were preserved in buffered 10% formalin: brain, pituitary, spinal cord, esophagus, salivary glands, thyroid glands with parathyroid, lings, mediastinal lymph nodes, thymus, heart, aorta, larynx, spleen, kidneys, adrenals, stomach, duodenum, ileum, jejunum, colon, skin, mesenteric lymph nodes, urinary bladder, uterus, mammary gland, prostate, seminal vesicles, costochondral junction, liver, sciatic nerve, skeletal muscle, pancreas, nasal cavity and gross lesions. The eyes from all animals and the testes with epididymides were preserved in Bouin's fixative.  Microscopic evaluations were made using the tissue listed above in the control and the high-dose groups at study termination. The brain, spinal cord, pituitary, thyroid, adrenal, heart, lung, liver, spleen, kidney, and ovaries/testes from 10 animals per sex in the low- and mid-dose groups and the nasal cavities from all animals in the low- and mid-dose groups were evaluated microscopically. Tissue blocks of the nasal cavities from 20% of the animals killed from the control and high-dose dose group were reevaluated after issuance of the final report.  

Data analysis: Pair-wise comparisons of the mean body weights were performed. Clinical laboratory data, with the exception of urinalysis and leukocyte differentials, terminal body weights and absolute and relative organ weights of all animal killed at weeks 13 and 52 and at study termination were subjected to a preliminary test for the equality of variance. To evaluate tumor incidence, Fisher's one-sided exact test was conducted between the control and high-dose groups. For all analyses, statistical significance was determined by a p value < 0.05.

	Result
	:
	The mean analytical concentrations of the test substance in the exposure chambers for rats were 24.8, 100.1 and 398.7 ppm less than 10% per dose level, except during study week 11 when the mean chamber concentration for the low dose was 21.9 +/- 5 ppm.

Mortality rates for the female treated animals were similar to those of the controls. Male hamsters from the 400 ppm dose group had a slightly higher mortality than that of the control and the other dose groups. No treatment-related clinical signs were observed in either males or females exposed to the test substance. A statistically significant decrease was observed in the mean body weights of the male and female hamsters in the low- and high-dose group. These differences were minimal and did not show a dose-response relationship. Females were sacrificed prematurely (after 73 weeks of exposure) due to the accidental death of eight animals. Hematology measurements did not indicate any treatment-related effects in any of the parameters evaluated at either the 52- or 78 week intervals.

Gross necropsy of the hamsters did not show any treatment-related effects. Frequent observations from all of the dose groups (including the control group) included focal discoloration of the lungs and liver as well as cystic growths on the liver.  

There were no exposure-related neoplastic or non-neoplastic lesions recorded. Histological changes were similar between the high dose and control groups and were typical of hamsters of this age and strain. 

Upon reevaluation of the nasal sections, few findings were observed. It was noted by the authors that the hamster nasal cavities were, "exceptionally free of lesions."  Of the few tumors identified in the hamsters exposed to the test substance, none were attributed to treatment with the test substance.

	Test substance
	:
	Methyl methacrylate: purity > 99.64%. The undiluted stock was inhibited from polymerization with < 1% hydroquinone and methylhydroquinone.

	Conclusion
	:
	The authors did not state a NOAEL but it is considered to be 400 ppm. No systemic toxicity, carcinogenicity, or nasal lesions was observed.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficient described.

	Flag
	:
	Critical study for SIDS endpoint

	
	(98) (145)

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Wistar

	Route of admin.
	:
	drinking water

	Exposure period
	:
	104 weeks (2 years)

	Frequency of treatm.
	:
	Daily, ad libitum

	Post exposure period
	:
	Not applicable

	Doses
	:
	6-7, 60-70 and 2000 ppm

	Result
	:
	negative

	Control group
	:
	other: yes, concurrent negative control group

	Method
	:
	other 

	Year
	:
	1964

	GLP
	:
	no

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Remark
	:
	Animals: Twenty-five male and female albino (Wistar) rats were administered 6, 60 or 2000 ppm of methyl methacrylate in the drinking water. The concentrations of the low- and mid-dose groups were increased to 7 and 70 ppm at the beginning of the fifth month of the study. The animals were individually housed and provided food ad libitum.  

Prior to the start of the study, it was apparent that methyl methacrylate was volatilizing at the tip of the water bottles. A special design was employed to reduce the volatilization and measurements showed that the methyl methacrylate concentrations remained within 15% of nominal for 72 hours.

Body weights were measured prior to study initiation, at weeks 1, 3, 6, 13, 26, 52, 78 and 104. Food and water consumption was measured over a three day period at the end of one and four weeks, monthly through month six and during even months thereafter. Hematological measurements, including hematocrit, hemoglobin, total white and differential white cell counts, were obtained from five rats from each sex in each treatment level at three month intervals. Pooled urine samples were collected from five rats per sex from each treatment group every three months to evaluate urinary concentrations of reducing substances and proteins.  

Necropsy: At sacrifice, organ to bodyweight ratios were made for the heart, spleen, kidney, liver and testes.  Select tissues collected and preserved from all survivors and decedents included: heart, lung, liver, kidney, urinary bladder, spleen, gastroenteric, skeletal muscle, bone marrow, skin, brain, thyroid, adrenal, pancreas, pituitary and gonads. Histopathological examinations were made in the control and the high-dose group.
For further results of this study see section 5.4.

	Result
	:
	With the exception of an increased kidney/body-weight ratio in female rats exposed to 2000 ppm MMA there were no effects on organ body weight ratios. Histopathological examination of the tissues of exposed rats showed no compound related abnormalities or lesions. The change in kidney/body-weight ratio in the females treated at 2000 ppm is considered to be a functional adaptation in response to the significantly reduced water intake.

No increase in tumour rates has been reported in this study.

	Test substance
	:
	Methylmethacrylate; purity not reported. The undiluted stock was inhibited from polymerization with 10 ppm of monomethyl ether of t-butylhydroquinone.

	Conclusion
	:
	Not carcinogenic.
The authors did not state a NOAEL but it is considered to be 2000 ppm.

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets generally accepted scientific
principles, acceptable for assessment.
With regard to carcinogenicity testing, the number of animals used in this test is below current guideline requirements. The power of this study and the negative finding have to be placed into perspective with the other three negative in vivo studies, the absence of genotoxicity and the lack of positive evidence in the cancer mortality studies on MMA.

	Flag
	:
	Critical study for SIDS endpoint

	
	(21)

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Fischer 344

	Route of admin.
	:
	inhalation

	Exposure period
	:
	2 years (102 weeks)

	Frequency of treatm.
	:
	6 hours per day, 5 days per week

	Post exposure period
	:
	Not applicable

	Doses
	:
	Males: 500 and 1000 ppm (2047 and 4094 mg/m³); Females: 250 and 500 ppm (1024 and 2047 mg/m³)

	Result
	:
	negative

	Control group
	:
	other: Yes; concurrent negative control

	Method
	:
	other: Not applicable 

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS: Methyl methacrylate; CAS: 80-62-6


	Method
	:
	Animals: 50 males and 50 females were acclimated for 3 weeks prior to the start of exposures. The animals were approximately eight weeks old prior to study initiation.  Animals were individually housed in stainless steel mesh cages and were provided feed and water ad libitum, except during the exposure periods. Males were exposed to 500 or 1000 ppm MMA and females to 250 or 500 ppm.

All animals were exposed to MMA vapors via whole body inhalation. MMA was vaporized at 50 ºC diluted with air and introduced into the chambers. Uniformity of the vapor concentration in the chambers was measured periodically throughout the studies. The mean concentrations in the chambers over the two-year study were 249 ± 1, 499 ± 17 and 984 ± 36 ppm for the 250, 500 and 1000 ppm exposure groups, respectively.

Observations: Animals were observed twice daily for mortality and morbidity. Body weights were measured prior to study initiation, weekly for the first 13 weeks and monthly thereafter. A more detailed clinical observation was performed on each animal at the time of body weight measurement.

Necropsy: All animals were subjected to a gross necropsy and a histological evaluation. The following tissues were examined: gross lesions and tissue masses, regional lymph nodes, mandibular lymph nodes, sternebrae including marrow, thyroid glands, parathyroids, small intestine, rectum, colon, liver, mammary gland, prostate, testes, epididymis, or ovaries/uterus, lungs and mainstem bronchi, nasal cavity and turbinates, skin , heart, esophagus, stomach, salivary gland, brain, thymus, trachea, pancreas, spleen, kidneys, adrenal glands, urinary bladder, pituitary gland, preputial or clitoral gland and  tracheobronchial lymph nodes.  

Data analysis: Survival probability was estimated using the product limit procedure of Kaplan and Meier. Statistical analysis of survival was completed according to Cox and Tarone's life table test. P values for the survival analysis were two-sided and the analysis of the tumor incidence was evaluated using Mantel and Haenszel. In addition the Fisher Exact Test for pairwise comparisons and the Cochran-Armitage linear trend test was conducted.

	Result
	:
	No significant differences were observed for mortality in any of the exposure groups when compared to that of the controls.  

Mean body weights of the males in the 1000-ppm group were 5 - 10% reduced from that of the control group after week 81 and the mean body weights of the females in the 500-ppm group decreased by 6 - 11% from that of the controls after week 73.

Although a statistically significant increase in the incidence of mononuclear cell leukemia occurred in female rats exposed to 500-ppm (incidence of 22%, 26% and 40% for the control, 250 ppm and 500 ppm groups, respectively).  However, statistical analysis showed no difference.  Mononuclear cell leukemia has a high spontaneous incidence in Fischer 344 rats. Based on the lack of statistical significance and the normal occurrence of this neoplasm, the increased incidence was not considered biologically significant. In support of this conclusion, a classification of the leukemia into three stages of severity showed that there were no differences in the characteristics of the leukemia between the exposed and control females, and, further, there was no increase in this neoplasm in males exposed to 1000 ppm MMA. Pituitary and preputial gland adenomas were significantly reduced in the male rats exposed to 1000 ppm test substance. Serous and suppurative inflammation and degeneration of the olfactory epithelium in the nasal cavity was observed at an increased incidence in the treated rats when compared to the controls. Although alveolar macrophages were observed at an increased incidence treated rats, the severity was considered minimal. An increased incidence of focal or multifocal fibrosis was observed females exposed to 500 ppm of the test substance.  
A NOAEC could not be established based on nasal lesions.  No significant differences of the survival rates were observed between any groups. No treatment-related tumors were observed.

	Test substance
	:
	Methyl methacrylate; Lot number 6-5486; 377109; Purity > 99%. The test substance was supplied by Rohm and Haas Company (Philadelphia, PA, USA) throughout the study. The undiluted stock was inhibited from polymerization with 10 ppm monomethyl ether of hydroquinone

	Conclusion
	:
	Under the conditions of the 2-year study, there was no evidence of carcinogenicity of MMA in rats.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	
	(126)

	
	
	

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	B6C3F1

	Route of admin.
	:
	inhalation

	Exposure period
	:
	2 years (102 weeks)

	Frequency of treatm.
	:
	6 hours per day, 5 days per week

	Post exposure period
	:
	Not applicable

	Doses
	:
	500 and 1000 ppm (2,047 and 4,094 mg/m³, respectively)

	Result
	:
	negative

	Control group
	:
	other: Yes; concurrent negative control

	Method
	:
	

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS: Methyl methacrylate; CAS: 80-62-6


	Method
	:
	Animals: 50 males and 50 females were acclimated for 3 weeks prior to the start of exposures. The animals were approximately eight weeks old prior to study initiation.  Animals were individually housed in stainless steel mesh cages and were provided feed and water ad libitum, except during the exposure periods. The animals were exposed to 500 or 1000 ppm MMA.

All animals were exposed to MMA vapors via whole body inhalation. MMA was vaporized at 50 ºC diluted with air and introduced into the chambers. Uniformity of the vapor concentration in the chambers was measured periodically throughout the studies. The mean concentrations in the chambers over the two-year study were 499 ± 17 and 984 ± 36 for the 500 and 1000 ppm exposure groups, respectively.

Observations: Animals were observed twice daily for mortality and morbidity. Body weights were measured prior to study initiation, weekly for the first 13 weeks and monthly thereafter. A more detailed clinical observation was performed on each animal at the time of body weight measurement.

Necropsy: All animals were subjected to a gross necropsy and a histological evaluation. The following tissues were examined: gross lesions and tissue masses, regional lymph nodes, mandibular lymph nodes, sternebrae including marrow, thyroid glands, parathyroids, small intestine, rectum, colon, liver, mammary gland, prostate, testes, epididymis, or ovaries/uterus, lungs and mainstem bronchi, nasal cavity and turbinates, skin , heart, esophagus, stomach, salivary gland, brain, thymus, trachea, pancreas, spleen, kidneys, adrenal glands, urinary bladder, pituitary gland, preputial or clitoral  gland and tracheobronchial lymph nodes.  

Data analysis: Survival probability was estimated using the product limit procedure of Kaplan and Meier. Statistical analysis on the treatment related effect on survival was completed according to Cox and Tarone's life table test. P values for the survival analysis are two-sided and the analysis of the tumor incidence was evaluated using Mantel and Haenszel  In addition the Fisher Exact Test for pairwise comparisons and the Cochran-Armitage linear trend test was conducted.

	Result
	:
	No significant differences were observed in mortality for any of the exposure groups when compared to that of the controls.  

Mean body weights of both male and female mice at both concentrations were lower than those of the controls throughout most of the study.

Acute and chronic inflammation, epithelial hyperplasia, cytoplasmic inclusions in the epithelial cells, and degeneration of the olfactory epithelium in the nasal cavity occurred at increased incidences in male and female mice exposed to the test substance. Accumulation of homogeneous, eosinophilic material in the cytoplasm of cells, primarily of the respiratory epithelium (cytoplasmic inclusions) was significantly increased in treated animals when compared to that of the controls. Uterine adenocarcinomas were reduced in animals from both of the treatment groups, but statistical significance was not observed.  In the lungs, interstitial inflammation was increased in the male mice from the high-group, while alveolar/bronchiolar adenomas and alveolar/bronchiolar adenomas and carcinomas (combined) were significantly reduced in the male mice exposed to 500 and 1000 ppm.  Pituitary gland adenomas and adenomas and adenocarcinomas (combined) were significantly reduced in the female mice in each of the treatment groups. Hepatocellular adenomas and hepatocellular adenomas and carcinomas (combined) were significantly reduced in males and female mice exposed to the test substance relative to the controls. A NOAEC could not be established based on nasal lesions. No significant differences of the survival rates were observed between any groups. No treatment-related tumors were observed.

	Test substance
	:
	Methyl methacrylate; Lot number 6-5486; 377109; Purity > 99%. The test substance was supplied by Rohm and Haas Company (Philadelphia, PA, USA) throughout the study. The undiluted stock was inhibited from polymerization with 10 ppm monomethyl ether of hydroquinone

	Conclusion
	:
	Under the conditions of the 2-year study, there was no evidence of carcinogenicity of MMA in mice.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	
	(126)


5.8.1
TOXICITY TO FERTILITY

5.8.2
DEVELOPMENTAL TOXICITY/TERATOGENICITY

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	inhalation

	Exposure period
	:
	day 6 to 20 of gestation

	Frequency of treatm.
	:
	6 hours per day

	Duration of test
	:
	21 days

	Doses
	:
	0, 600, 1200, 1800 or 2400 ppm according 0, 3484, 6968, 10452, 13936 mg/m³

	Control group
	:
	other: yes, concurrently to filtered room air

	NOAEL teratogen.
	:
	>= 600  IF "600" <> "" "." 
  ppm

	Method
	:
	other: equivalent to OECD 414, teratogenicity 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	other TS


	Method
	:
	SPECIES/SEX: Nulliparous female Sprague-Dawley rats, weighing 180-200 grams.

AGE at Start of Test: sexually mature females; age not specified

ROUTE: Inhalation.

DURATION OF TEST: Mated females were exposed 6 hr/day on days 6 through 20 of gestation.

DOSE LEVEL(s) and NUMBER OF DOSES: 4 doses and a control: 0, 600, 1200, 1800 or 2400 ppm (0, 3484, 6968, 10452, 13936 mg/m³)

NUMBER OF ANIMALS/DOSE: 19-23 pregnant females per dose.

VEHICLE: None; filtered room air.

HUSBANDRY: 2-3 females were caged with one male rat for mating. After confirmation of mating, females were returned to an individual cage. Mated females were housed in clear polycarbonate cages with stainless steel wire lids and hardwood shavings for bedding. Food and water were available ad libitum except during exposures.

OBSERVATIONS: Food consumption was measured for the intervals GDs 6-13, and 13-21. Maternal body weights were recorded on GDs 0, 6, 13 and 21. Animals were observed daily for behavioral changes. 

STUDY METHOD: Females were mated with males overnight (one male:two or three females) and the presence of sperm in the vaginal smear was considered gestation day 0. Mated females were exposed via inhalation to the test material for 6 hrs/day on gestation days 6 through 20 and then sacrificed on day 21. Exposures were whole body and were conducted in a 200 L chamber. Chamber temperature was 23 degrees C, and the relative humidity was 50%. Air was passed through a heated bubbler containing test material. The vaporized material was then introduced into the exposure chambers. Concentrations were monitored continuously with a GC, and were determined once during each 6-hr exposure by collecting the material and analyzing it against a standard using a GC. Measured concentrations were not reported in the publication.

STATISTICAL METHODS: The number of corpora lutea, implantation sites, live fetuses, maternal food consumption and various body weights were analyzed by ANOVA, followed by Dunnett's t-test. The percentage of non live implants, resorptions, and male fetuses and the proportion of fetuses with alterations in each litter were evaluated by the Kruskal-Wallis test followed by Dixon-Massey test. Rates of pregnancy and percentage of litters with any malformations or external, visceral, or skeletal variations were analyzed using Fisher's test. Where appropriate, least squares analysis was performed. The level of significance was p < 0.05.

ORGAN WEIGHTS: The uterus was removed and weighed.

GROSS PATHOLOGY: At necropsy, the uterine horns and ovaries were exposed to count the corpora lutea (CL), implantation sites, resorption sites, and viable and dead fetuses. Live fetuses were weighed, sexed, and examined for external anomalies. 50% of the live fetuses were preserved in Bouin's solution and examined for internal soft-tissue changes. The remaining fetuses were fixed in ethanol (70%), eviscerated and then processed for skeletal staining with alizarin red S. 

	Result
	:
	No maternal deaths were observed. Maternal body weight gain
was significantly reduced during the first half of exposures at 1200 ppm (6968 mg/m³) and 1800 ppm (10452 mg/m³) and throughout the whole exposure period at 2400 ppm (13936 mg/m³) The overall weight gain between gestation day 6 and gestation day 21 was significantly depressed at 1200 (6968 mg/m³), 1800 (10452 mg/m³) and 2400 ppm (13936 mg/m³). There was a concentration-related decrease in absolute weight gain (GD 21 body weight minus gravid uterine weight minus GD 6 body weight), which was statistically significantly different from control at 1200 ppm (6968 mg/m³) and above. Food consumption was significantly less than control for the entire exposure period at 1200 ppm (6968 mg/m³) and above. A slight but significantlly significant decrease in food consumption was seen at 600 ppm during the first half of exposure. There was no significant effect of treatment on the mean number of implantations and live fetuses, or on the fetal sex ratio. Fetal body weight was significantly reduced at 1200 ppm (males) and at higher concentrations (all, male, and female fetuses). Single cases of malformations were seen in all groups with no indication of adverse effects due to ethyl methacrylate exposure. There were no significant differences in the incidences of external, visceral (primarily distened ureter), or skeletal variations (primarily incompletely ossified sternebrae and/or vertebrae, and/or supernumerary ribs) between the control and treated groups.
No significant increase in embryo/fetal lethality or fetal
malformations were observed after exposure with ethyl
methacrylate up to concentrations which produced overt
maternal toxicity. The NOAEC for developmental toxicity was 600 ppm (3484 mg/m³) based on fetal body weight changes at higher concentrations.

	Test substance
	:
	Ethyl methacrylate, purity: 99 %

	Conclusion
	:
	Exposure to ethyl methacrylate resulted in fetal toxicity, but no teratogenicity, at concentrations that also produced maternal toxicity.

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: Study was conducted in accordance with a recognized scientific procedure for determining the developmental toxicity of a test substance when administered repeatedly via inhalation. The study was conducted in compliance with GLP regulations. The study meets national and international scientific standards (OECD 414) and provides sufficient information to support the conclusions regarding the NOAEC and the LOAEC demonstrated from the study data.

	Flag
	:
	Critical study for SIDS endpoint

	
	(155)

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	other: Crl: CD

	Route of admin.
	:
	inhalation

	Exposure period
	:
	6 - 15 day of gestation

	Frequency of treatm.
	:
	6 hours/day

	Duration of test
	:
	20 days

	Doses
	:
	99, 304, 1178, 2028 ppm (405, 1243, 4818, 8294 mg/m³)

	Control group
	:
	yes, concurrent no treatment

	NOAEL teratogen.
	:
	>= 2028  IF "2028" <> "" "." 
  ppm

	Method
	:
	OECD Guide-line 414 "Teratogenicity"

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS: Methyl methacrylate, CAS 80-62-6


	Method
	:
	ANIMALS: Nulliparous female Sprague-Dawley rats, weighing 183-240 grams upon arrival.

AGE AT TIME OF MATING: 88-95 days.  

ACCLIMATION PRIOR TO MATING:7 days 

NUMBER OF ANIMALS/GROUP: 27 animals per group exposed;  22-25 pregnant females per exposure group.

VEHICLE: None; filtered room air.

HUSBANDRY: Animals were housed individually, except during mating, in suspended stainless-steel cages (7" x 8" x 13.5"). During exposures, females were housed individually in suspended stainless-steel, wire mesh cages (6" x 7" x 11"). Temperature range was 23 ± 2°C and the relative humidity ranged from 40-60% during cohabitation and 63-83% during the exposure and post-exposure periods. Food and water were available ad libitum except during exposures.

EXPOSURE CONDITIONS: Exposures were whole body and were conducted in 2000 L stainless steel, glass and Plexiglas® chambers. Cage positions within the chamber were rotated daily. The temperature and relative humidity within the chambers during exposure were 22-24°C and 55-67%, respective.

ANALYTICAL: The concentration of the test substance in the chambers was determined by the use of a Miran gas analyzer attached to a strip chart recorder. A probe was placed into the center of the chamber and the chamber atmosphere was drawn into the Miran A1 gas analyzer at a rate of 9.5 L/min. Each chamber was analyzed initially within 40 min. of the end of the t99 to insure that each chamber was within the accepted target range. Subsequently, each chamber was sampled every 120 min. A range of plus or minus 10% of the target chamber concentration was maintained. by making minor adjustments on the generator pump delivery rates whenever necessary.

STUDY METHOD: Females were mated with males overnight (one male:one female) and the presence of sperm in the vaginal smear was considered gestation day 0. Mated females were exposed via inhalation to the test material for 6 hrs/day on gestation days 6 through 15 and then sacrificed on day 20.  

OBSERVATIONS: Maternal body weights were recorded on GD 0, 6, 8, 10, 13, 16 and 20. Food consumption was measured for GD intervals 0-6, 6-10, 10-16 and 16-20. Animals were observed daily for behavioral changes. 

GROSS PATHOLOGY: On GD 20, all dams were asphyxiated with carbon dioxide, the thoracic and abdominal cavities were examined and the uterus was removed and weighed, and corpora lutea, implantation sites and resorptions were counted. The number of fetuses per litter was counted and position inside the uterus recorded. The uteri of apparently non pregnant rats were stained with a 10% ammonium sulfide solution to detect very early resorptions. All fetuses were weighed, examined for external alterations and the sex of each fetus was determined. One half of the fetuses from each litter were examined for visceral alterations using the Staples' technique. Head alterations were recorded for these fetuses examined for soft tissue alterations using the technique of Barrow and Taylor (1969, J. Morphol., 127: 291-306). The carcasses of all fetuses were stained with alizarin red S and examined for skeletal alterations. 

STATISTICAL METHODS: For the purpose of statistical evaluation, the litter was considered the experimental unit for fetal parameters. Pregnancy rate, clinical signs, maternal deaths, gross necropsy findings and liters with total resorptions were statistically analyzed using the Fisher's exact test. Maternal body weight data and feed consumption values were statistically analyzed using Dunnett's test when the one-way ANOVA was significant. The number of implantations, live fetuses, resorptions, corpora lutea, mean fetal body weight/litter, and incidence of fetal alterations were statistically analyzed using the Mann-Whitney U test. When more than 75% ties occurred, then Fisher's exact test was used in place of the Mann-Whitney U test to detect significant differences between groups.

	Result
	:
	Mean measured concentrations (± SD) within the chambers for the 0, 100, 300, 1200 and 2000 ppm groups were 98.8 (±3.4), 304.4 (±9.1), 1178.1 (±69.1) and 2028.2 (±107.3) ppm, respectively.

No animals died and no treatment-related clinical signs were noted for the dams in the 99, 304 or 1178 ppm groups . Scant feces was noted in the 2028 ppm group throughout the exposure period (GD 6-15). Treatment-related decreases on maternal body weight and feed consumption were noted at all exposure levels. The decreases in maternal body weight at 99 and 304 ppm were minimal and transient since they occurred only during the first 2 days of exposure and returned to control values by the next weighing period.  The body weight and feed consumption values returned to control values for all groups during the post exposure period (GD 16-20). At 1178 and 2028 ppm, treatment-related effects included losses in maternal body and/or decreased body weight gain throughout the exposure period (GD 6 - 16) and decreased corrected maternal body weight gain. The gross necropsy evaluations did not indicate any treatment-related effects and there were no treatment-related differences between the control and treated groups in any reproductive parameter. Fetal body weight was not affected by exposure to MMA vapors. The fetal external, visceral and skeletal examinations did not show any treatment related effects.

	Test substance
	:
	Methyl methacrylate (MMA), CAS 80-62-6, purity = 99.9 %

	Conclusion
	:
	Exposure to methyl methacrylate concentrations up to 2028 ppm resulted in no embryo or fetal toxicity or malformations even at exposure levels that resulted in maternal toxicity. The NOAEL for developmental toxicity and teratogenicity was 2028 ppm.

	Reliability
	:
	(1) valid without restriction

	
	
	Method and result sufficient described, similar to OECD-guideline 414, GLP

	Flag
	:
	Critical study for SIDS endpoint

	
	(176)

	
	
	

	Species
	:
	rat

	Sex
	:
	

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	inhalation

	Exposure period
	:
	day 6 to 20 of gestation

	Frequency of treatm.
	:
	6 hours per day

	Duration of test
	:
	21 days

	Doses
	:
	0, 50, 100, 200 or 300 ppm acc. 0, 179, 358, 716, 1076 mg/m³

	Control group
	:
	other: yes, concurrently to filtered room air

	NOAEL teratogen.
	:
	= 1076  IF "1076" <> "" "." 
  mg/m³

	Method
	:
	other: equivalent to OECD 414, teratogenicity 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	other TS


	Method
	:
	SPECIES/SEX: Nulliparous female Sprague-Dawley rats, weighing 180-200 grams.

AGE at Start of Test: sexually mature females; age not specified

ROUTE: Inhalation.

DURATION OF TEST: Mated females were exposed 6 hr/day on days 6 through 20 of gestation.

DOSE LEVEL(s) and NUMBER OF DOSES: 4 doses and a control: 0, 50, 100, 200 or 300 ppm (0, 179, 358, 716, 1076 mg/m³)

NUMBER OF ANIMALS/DOSE: 19-25 pregnant females per dose.

VEHICLE: None; filtered room air.

HUSBANDRY: 2-3 females were caged with one male rat for mating. After confirmation of mating, females were returned to an individual cage. Mated females were housed in clear polycarbonate cages with stainless steel wire lids and hardwood shavings for bedding. Food and water were available ad libitum except during exposures.

OBSERVATIONS: Food consumption was measured for the intervals GDs 6-13, and 13-21. Maternal body weights were recorded on GDs 0, 6, 13 and 21. Animals were observed daily for behavioral changes. 

STUDY METHOD: Females were mated with males overnight (one male: two or three females) and the presence of sperm in the vaginal smear was considered gestation day 0. Mated females were exposed via inhalation to the test material for 6 hrs/day on gestation days 6 through 20 and then sacrificed on day 21. Exposures were whole body and were conducted in a 200 L chamber. Chamber temperature was 23 degrees C, and the relative humidity was 50%. Air was passed through a heated bubbler containing test material. The vaporized material was then introduced into the exposure chambers. Concentrations were monitored continuously with a GC, and were determined once during each 6-hr exposure by collecting the material and analyzing it against a standard using a GC. Measured concentrations were not reported in the publication.

STATISTICAL METHODS: The number of corpora lutea, implantation sites, live fetuses, maternal food consumption and various body weights were analyzed by ANOVA, followed by Dunnett's t-test. The percentage of non live implants, resorptions, and male fetuses and the proportion of fetuses with alterations in each litter were evaluated by the Kruskal-Wallis test followed by Dixon-Massey test. Rates of pregnancy and percentage of litters with any malformations or external, visceral, or skeletal variations were analyzed using Fisher's test. Where appropriate, least squares analysis was performed. The level of significance was p < 0.05.

ORGAN WEIGHTS: The uterus was removed and weighed.

GROSS PATHOLOGY: At necropsy, the uterine horns and ovaries were exposed to count the corpora lutea (CL), implantation sites, resorption sites, and viable and dead fetuses. Live fetuses were weighed, sexed, and examined for external anomalies. 50% of the live fetuses were preserved in Bouin's solution and examined for internal soft-tissue changes. The remaining fetuses were fixed in ethanol (70%), eviscerated and then processed for skeletal staining with alizarin red S. 

	Result
	:
	All animals survived the exposure. Exposure to 300 ppm led to significant decreases in maternal weight gain and food consumption throughout exposure. Absolute weight gain was significantly reduced at 300 ppm. There were no significant changes in the number of implantations and live fetuses, in  the incidence of non-live implants and sorptions, or in fetal body weights across groups. One fetus of the 200-ppm and two of the 300-ppm methacrylic groups showed different types of malformations. There was no consistent pattern of change to suggest any treatment-related effects. The incidences of fetuses with external, visceral, and skeletal variations did not differ between the control and the treated groups.

	Test substance
	:
	Methacrylic acid , purity: 98 %

	Conclusion
	:
	Exposure to methacrylic acid resulted in fetal toxicity, but no teratogenicity, at concentrations that also produced maternal toxicity.

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: Study was conducted in accordance with a recognized scientific procedure for determining the developmental toxicity of a test substance when administered repeatedly via inhalation. The study was conducted in compliance with GLP regulations. The study meets national and international scientific standards (OECD 414) and provides sufficient information to support the conclusions regarding the NOAEC and the LOAEC demonstrated from the study data.

	Flag
	:
	Critical study for SIDS endpoint

	
	(155)

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	i.p.

	Exposure period
	:
	days 5, 10, and 15 of gestation

	Frequency of treatm.
	:
	one inj./day

	Duration of test
	:
	until day 20 of gestation

	Doses
	:
	0.122, 0.245, 0.408 ml/kg = 111, 223, 371 mg/kg

	Control group
	:
	yes, concurrent vehicle

	Method
	:
	other: there is no OECD method for developmental toxicity by the intraperitoneal route of exposure 

	Year
	:
	1972

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	SPECIES/SEX: Sprague-Dawley rat; virgin females; weighing 175-225 grams; adults.

AGE at Start of Test: sexually mature females; age not specified

ROUTE: Intraperitoneal injection

DURATION OF TEST: All females were sacrificed on day 20 of gestation; test material was injected on gestation days 5, 10 and 15.

DOSE LEVEL(s) and NUMBER OF DOSES: Doses were based on the acute intraperitoneal LD50 values using pure compound. The i.p. LD50 was 1.223 ml/kg.  Doses were one tenth, one fifth and one third of the LD50: 0.122, 0.245 and 0.408 ml/kg. An untreated group served as controls. 

NUMBER OF ANIMALS/DOSE: 5F per dose.

VEHICLE: None was used.

CAGING/HOUSING: Five females were caged with one male rat for mating.  The onset of gestation was based upon the presence of sperm in the vaginal smear and this was designated gestation day 0.  After confirmation of mating, females were returned to an individual cage.

CAGESIDE OBSERVATIONS: Not specified. Report indicated that females remained undisturbed except for specified injections.

BODY WEIGHT MEASUREMENTS: Not specified.

FOOD CONSUMPTION/FOOD EFFICIENCY: Not specified.

STATISTICAL METHODS: The statistical methods used to compare results were not specified.

ORGAN WEIGHTS: These were not stated.

GROSS PATHOLOGY: At necropsy, the uterine horns and ovaries were exposed to count the C.L., resorption sites, and viable and dead fetuses. Fetuses were removed, blotted dry, and weighed.  All fetuses, both viable and non-viable were examined for gross abnormalities.  50% of the total fetuses were further prepared as transparent specimens to visualize any skeletal malformations (method of Staples and Schnell, 1964). Fetuses that showed gross evidence of malformation were excluded.

FERTILITY AND REPRODUCTIVE PERFORMANCE: The following data were recorded for each group.

o numbers of CL,

o number of  resorptions and viable and dead fetuses.

o mean fetal body weights 

o fetuses examined for gross malformations and skeletal abnormalities

	Remark
	:
	Published in:  J. Dent. Res. 51, 1632-1638 (1972).
Published in:  J. Toxicol. Environ. Health, 16, 1632-1638 (1985).

	Result
	:
	The authors concluded that the test material had a deleterious effect on the developing embryo and fetus. Gross abnormalities and skeletal abnormalities were increased above control incidences.  There were 4 different control substances used and each gave a slightly different result so it is difficult to determine causality from treatment. Also, this is a very unusual protocol beginning with the route of exposure and the frequency of exposures. There are only 5 females per dose used, no information presented on the pregnancy rate, or litters, fetal length, and other parameters.  The types of skeletal and gross abnormalities are not fully described.

	Test substance
	:
	other TS:  Ethyl  methacrylate supplied by Rohm & Haas Company

	Reliability
	:
	(3) invalid

	
	
	First, ethyl methacrylate is an irritating substance over a long period and furthermore, i.p. is an irrelevant route of exposure for testing industrial chemicals.

	
	(171)


5.8.3
TOXICITY TO REPRODUCTION, OTHER STUDIES

5.9

SPECIFIC INVESTIGATIONS

5.10
EXPOSURE EXPERIENCE

	
	
	

	Type of experience
	:
	Human


	Method
	:
	A retrospective appraisal of approximately 14,000 patch test records from January 1983 to March 1998 at the Hope Hospital, U. Of Manchester, UK was made. Patients with a history of exposure to (meth)acrylates had been tested with a commercially available kit and, when possible, to the product to which they were exposed. Patch testing was performed on the back with an occlusion time of 2 days and assessment at 2 and 4 days.

	Result
	:
	440 patients with a history of exposure to (meth)acrylates were identified. 30 (meth)acrylates were tested in 83 to 352 of these individuals. Of the 440 individuals, 67 (15.2%) showed at least one relevant reaction. For Ethyl methacrylate, 246 individuals were tested at a patch test concentration of 2% (w/w). Of these, 11 (4.5%) showed a positive reaction.

In addition, 47 of the positive responders were sensitized at work and were categorized by occupation. Dentistry (17%) and printing/lithography (17%) were considered by the authors to show the greatest incidence. Other occupations cited were gearbox testers testing acrylate sealed gear-boxes (3 of 4 in the same plant) and gas workers using adhesives (8.5%). Patients sensitized to artificial fingernails developed dermatitis of the finger tip and approximately 50% of these patients also had ectopic facial involvement.

	Reliability
	:
	(2) valid with restrictions

	
	
	Method and results sufficient described.

	Flag
	:
	Critical study for SIDS endpoint

	
	(195)

	
	
	

	Type of experience
	:
	other: Human: Workplace exposure


	Method
	:
	Eight finger nail shops were monitored for ethyl, methyl and isobutyl methacrylate vapors. Each shop employed 2 to 17 manicurists. Passive dosimeters or activated charcoal tubes were used. Sampling times ranged from 17.4 to 40.4 minutes for intermittent samples and continuous monitoring was conducted for 8-hr periods.

	Result
	:
	Ethyl methacrylate

   Mean intermittent exposure (15 measurements): 
        13.4 ppm (63.6 mg/m3);  median = 9.8 ppm
   Mean continuous exposure (8h-TWA, 32 measurements): 
         7.3 ppm (34.7 mg/m3);  Median =  3.1 ppm

Methyl methacrylate

   Mean intermittent exposure (25 measurements): 
        20.3 ppm (83.0 mg/m3);  median = 18.5 ppm
   Mean continuous exposure (8h-TWA, 59 measurements): 
        5.3 ppm (21.7mg/m3);  Median = 4.0 ppm

Isobutyl methacrylate

   Mean intermittent exposure (5 measurements): 
        6.2 ppm (25.3 mg/m3);  median = 5.0 ppm
   Mean continuous exposure (8h-TWA, 5 measurements): 
        1.6 ppm (6.5 mg/m3);  Median = 1.3 ppm

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	
	(54)

	
	
	

	Type of experience
	:
	other: Human: Workplace exposure


	Method
	:
	Six finger nail shops were monitored for ethyl methacrylate and polymethacrylate dust as well as toluene, isopropyl alcohol and butyl acetate vapors. Personal air samples were collected in the breathing zone using charcoal tubes.  Sampling times were not stated. In addition, a survey of symptoms was collected for 20 nail sculpturers and 20 controls.

	Remark
	:
	Cited in: Dutch expert committee for occupational standards, Health-based occupational exposure limit for ethyl methacrylate, n-butyl methacrylate and isobutyl
methacrylate, WDG-sectetariaat, Den Haag (1991)
The mean ethyl methacrylate concentration in air collected from 17 personal organic vapor samples was 4.5 ppm (21.0 mg/m3) This value was cited as the TWA (however, the measurement period is unknown). Considerable intersalon differences existed but none reached a level of concern based on ACGIH and OSHA standards. Increases in occasional or routine throat irritation and numbness/tingling in the legs were recorded in the employee questionnaire compared to the control group. Other symptoms such as skin irritation, drowsiness, etc. were also noted at higher frequency but these findings were not statistically significant from the controls. The authors recommended improved ventilation systems for all shops.

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	
	(67)

	
	
	

	Type of experience
	:
	Human


	Method
	:
	Using the aluminium patch test technique, the three components of the commercial nail preparation; clear liquid monomer (acrylic monomer), clear powder polymer, and white powder polymer were applied to the back. In addition ethyl, methyl, and n-butyl methacrylate (5 % in petrolatum and 1 % in ethyl alcohol) as well as ethyl alcohol and petrolatum controls were tested.

	Remark
	:
	A 50-year-old woman using artificial fingernails for 1.5 years suffered from paronychial and eyelid dermatitis occurring 2 days after each new application of the nails; among other substances she showed a positive allergic reaction (erythema, papules, vesicles) to ethyl methacrylate (5% in petrolatum or 1% in ethanol) and n-butyl methacrylate (5% in petrolatum or 1% in ethanol).  Ethyl methacrylate is used as a liquid monomer in artificial fingernails.

	Result
	:
	sensitizing
The liquid monomer and the three methacrylate esters demonstrated +2 reactions (erythema, papules, vesicles) at 48 and 96 hours. The eyelid and paronychial dermatitis resolved with discontinuation of the use of artificial fingernails.

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	
	(104)

	
	
	

	Type of experience
	:
	other: Human: Workplace exposure


	Remark
	:
	Employee exposure monitoring data were collected for several methacrylates from three US manufactures for the years 1998 to 2000.  Personal exposure measurements were included as TWAs and STELs.  Not all operations and/or methacrylates had sufficient data for complete analysis.  The available data for ethyl methacrylate are:


Operation    #   #  Arith.  SD  95th  Geom. GSD   Lognormal
          Empl Samp Mean        %     Mean        Dist.95th
                    (mg/m3)    (mg/m3)            % (mg/m3)
TWA
Production 67    6   5.0    0   5.0   5.0   1.0     5.0

All samples were reported as 5.0 mg/m³. Thus the validity of the testing is in question. There were insufficient data for the STEL determinations.

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	
	(201)

	
	
	

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


	Remark
	:
	Data of patients with contact dermatitis actively sensitized during routine patch testing to a commercially available series of acrylate and methacrylates containing 28 substances (including ethyl methacrylate) were reported. Twelve of 22 patients showed no reaction to the series of meth(acrylates) and only one patient tested positive to ethyl methacrylate (administered as a 2% w/w concentration in petrolatum). It was reported that the most frequent cause of active sensitization is the use of too high a test concentration. Since the current study utilized an entire series of (meth)acrylates, the total amount of (meth)acrylates on the skin was relatively high and, therefore, contributed to the sensitization potential.  
Type: patch test

	Test substance
	:
	Purity: commercial grade

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets basic scientific principles, acceptable for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	
	(83)

	
	
	

	Type of experience
	:
	other: Human: Workplace exposure


	Remark
	:
	A study to evaluate effective technologies for the control of EMA exposures during application of artificial fingernails was conducted at Moore's University of Hair Design, Cincinnati, OH. Moore University was a beauty culture school with approximately 50 students. The area where artificial nails were applied was 22 by 13 feet with a 9-foot ceiling. The nail application area also served as an area for hair drying stations and was connected to the hair styling area. Commercially available unventilated tables were used for manicures and artificial nail application. Towels were placed on the table to capture dusts and liquids. General room ventilation was a fan mounted in the wall, exhausting outside. Although levels of methyl methacrylate were below the permissible levels, some technicians were adversely affected by the chemical exposure. The authors recommended that the facility use a modified ventilated manicure table and that the practice of soaking up remaining nail product with a gauze pad and placing the pad in the trash can should be eliminated. PPE also was recommended. 
Workplace exposure:

Mean exposure (ppm)
10.6 +- 1.4 (intermittend, unventilated, (n=10)
0.8 +- 2.1 (intermittend, ventilated), (n=8)
9.4 +- 1.4 (entire day, unventilated), (n=3)
0,7 +- 2.0 (entire day, ventilated), (n=3)

	Test substance
	:
	Ethyl methacrylate

	Reliability
	:
	(2) valid with restrictions

	
	
	Study well documented, meets basic scientific principles, acceptable for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	01.07.2008
	(178) (179)

	
	
	


	Remark
	:
	From Nov. 1989 to Jan. 1994, 54 dental technicans with
suspected contact allergy to denture materials were patch
tested in the departments of Dermatology in Germany (IVDK).
Among the examined patients, positive patch-test reactions
to Ethyl methacrylate were found in 4 patients (7,4 %).
However, the epidemiological value of these data is limited.
Skin sensitization, case reports

	Reliability
	:
	(4) not assignable

	
	
	Documentation insufficient for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	
	(163)

	
	
	


	Remark
	:
	1996, 625 patients with suspected contact allergy were 
patch tested in the departments of Dermatology in Germany 
(IVDK). Among the examined patients, a positive
patch-test reaction against ethyl methacrylate (test
concentration: 2 % in pet.) was found in 0.3 % (2 patients)
of the tested patients. 1 of the 2 patients with a positive
patch-test reaction was a dentist. 
In both cases there were cross-reactions to ethylenglycole
dimethacrylate, and 1 patient showed additionally
cross-reactions to butandiol dimethacrylate.
Skin sensitzation, case reports

	Reliability
	:
	(2) valid with restrictions

	
	
	Data of a collection of data of the IVDK.

	Flag
	:
	Critical study for SIDS endpoint

	
	(164)

	
	
	


	Remark
	:
	In 1992 to 1995, 2323 patients with suspected contact
allergy were patch tested in the departments of Dermatology
in Germany (IVDK). Among the examined patients, a positive
patch-test reaction against ethyl methacrylate (test
concentration: 2 % in pet.) was found in 0.7 % (16 
patients) of the tested patients.
Skin sensitization, case reports

	Reliability
	:
	(2) valid with restrictions

	
	
	Data of a collection of data of the IVDK.

	Flag
	:
	Critical study for SIDS endpoint

	
	(165)

	
	
	

	Type of experience
	:
	Human


	
	
	


	Remark
	:
	The estimated human fatal dose is about 5400 mg/kg.
Toxicity to human

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	
	(156)

	
	
	


	Remark
	:
	55 dental technicians (DT) with suspected occupational skin
disease (OSD) were examined between February 1993 and June
1994 and patch tested with the standard series, an extensive
series of methacrylates.
Among the 55 DT examined, allergic contact dermatitis was
diagnosed in 63.6 % and irritant contact dermatitis in 
23.6 %. 6 patients (11 %) showed a positive patch test
reaction against Ethyl methacrylate (2 % in pet.).
In 16 patients, multiple sensitization to various
methacrylates were found. It is impossible to distinguish
between concomitant sensitization and cross-reactivity.
Skin sensitization, irritation, case report

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient for assessment.

	
	(150)

	
	
	


	Remark
	:
	From 01.08.1992 to 31.07.1994, 756 patients with complaints
of the oral mucosa and/ or suspected contact allergy to
denture materials were patch tested in the departments of
Dermatology in Germany (IVDK). Among these patients, women
were overrepresented, while individuals with atopic
dermatitis were underrepresented.
Among the examined patients, a positive patch-test reaction
against Ethyl methacrylate was found in 1 of the tested
patients.
However, the epidemiological value of these data is limited.
Cross-reactivity was not excluded.
Skin sensitization

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient for assessment.

	
	(148)

	
	
	


	Remark
	:
	Skin sensitization
The results of patch tests with an acrylate series (29
chemical compounds (Chemotechnique Diagnostics AB)) in 8 
(3.4 %) out of 235 patients with occupational dermatitis
were presented. The group of patients consisted of four
dentists - prosthodontists and four dental technicians. 
Altogether there were 38 positve patch tests.
2 positive patch tests were seen with Ethyl methacrylate (2
% in vas.).
However, the epidemiological value of these data is limited.
Cross-reactivity was not excluded.

	Reliability
	:
	(4) not assignable

	
	
	Only abstract in english. Literature is written in polish.

	
	(90)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	A 38-year-old woman who became sensitized to a 2-component
acrylic adhesive containing 2-hydroxyethyl methacrylate
(2-HEMA) and polyurethane (Penloc GZH glue) was patch
tested. Her glue was analysed by gas chromatography/mass
spectrometry (GC/MS) and contained 24.6 % 2-HEMA and 0.4 %
ethylene glycol dimethacrylate. She was patch tested on the upper back with the 48-hour occlusion test as described by Estlander (1990) Acta Dermato-venereologica: suppl. 155: 1-85 and Jolanki R (1991) Acta Dermato-venereologica: suppl. 169: 1-80. 
Both compounds, as well as her glue, provoked an allergic patch test reaction. Her own Penloc GZH glue gave strong allergic patch test reactions in all dilutions (2 %, 0.6 %, and 0.2 %). She also showed a positive patch test reaction when tested with Ethyl methacrylate (2 % (w/w)).
Skin sensitization, case report, cross-sensitization
This is probably not a reaction to EMA exposure, because the woman did not work with a 2-component acrylic adhesive containing Ethyl methacrylate. But it appears to be cross-sensitisation.

	Reliability
	:
	(2) valid with restrictions

	
	
	Cross-reactivity to other acrylates and methacrylates
possible.

	03.07.2008
	(86)

	
	
	


	Remark
	:
	A 17-year-old woman had been working for 6 months in the
manufacture and application of sculptured nails. She
developed an allergic contact dermatitis to artifical nails.
She had a previous history of metal allergy and she had used
sculpured nails before without problems. The patient was
patch tested with a standard series and with plastics and
methacrylates. The woman showed positive patch test
reactions to Hydroxyethyl methacrylate (2 % in pet.), Methyl
methacrylate (10 % in pet.) and Ethyl methacrylate (10 % in
pet.) after 48 and 96 hours.
20 controls were negative to Prains (natural nail which is
pained with an acrylic compound), cavity primer and Kadon.
Cross reactivity is probable.
Skin sensitization, case report

	Reliability
	:
	(4) not assignable

	
	
	Documentation insufficient for assessment. The ingredients
of the artificial nails handeled are not mentioned.

	
	(34)

	
	
	


	Remark
	:
	From 02/93 to 12/95, 93 dental technicians (DT) with
suspected occupational skin disease (OSD) were examined.
Among 93 DT examined, allergic contact dermatitis was
diagnosed in 50 %, irritant contact dermatitis in 
29 % and atopic hand dermatitis in 15 % of the patients. 
2 % showed a mixture of irritative and allergic contact
dermatitis.
27 patients showed a positive patch test reaction to
2-Hydroxyethyl methacrylate, 27 patients were positive to
Ethylenglycol dimethacrylat, 17 patient reacted to Methyl
methacrylate, 16 patients had a positive reaction to
2-Hydroxypropyl methacrylate and 16 patients were positive
to Ethyl methacrylate. In 26 patients, multiple
sensitization to various methacrylates were found. So it is
imposible to distinguish between concomitant sensitization
and cross-reactivity.
Skin sensitization, irritation, case reports

	Reliability
	:
	(4) not assignable

	
	
	Documentation insufficient for assessment.

	
	(132)

	
	
	


	Remark
	:
	22 patients (19 women and 3 men) classified with the burning
mouth syndrome (BMS) were patch tested with a standard
routine series and a standardized denture-dental
((meth)acrylate and metal) series. Twenty of the 22 patients
wore a complete or partial denture. None of the 22 patients
showed a positive reaction to the tested methacrylates
(Methyl methacrylate, Ethyl methacrylate, 2-Hydroxyethyl
methacrylate, 2-Hydroxypropyl methacrylate, Ethylene glycol
dimethacrylate 2 % in pet.).
Skin sensitazation, case reports

	Reliability
	:
	(2) valid with restrictions

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

	
	(43)

	
	
	


	Remark
	:
	An allergological study was carried out on 36 subjects
employed in different work functions. The stanard GIRDCA
(Italian Group for Research into Contact and Environmental
Dermatities) was used as a basis for the tests and , after
20 days, a specific series of acrylic compounds (FIRMA).
Ethyl methacrylate (testconcentration 2 %) was one of the
substances tested in the methacrylate series.
Skin sensitization, case reports

	Result
	:
	Results revealed a positive reaction to acrylic compounds in
5.5 % of subjects working at polishing and final control
operations.

	Reliability
	:
	(4) not assignable

	
	
	Only summary english. Italian study.

	
	(35)

	
	
	


	Remark
	:
	A 24-year-old hairdresser and manicurist had had nearly
constant hand eczema for 6 years. She was patch tested with
the European standard series, a hairdresser series, an
acrylates series (Chemotechnique) and her nail glue 10 % in
pet.. She reacted to Ethyl methacrylate and her
cyanoacrylate glue. Cross-reactions are possible.
15 controls were tested with the same dilution of
cyanoacrylate glue over the following 2 weeks. They were
negative with the exception of 1 weak irritant reaction on
an elderly patient with dry skin.
Skin sensitization, case report

	Reliability
	:
	(4) not assignable

	
	
	Only short documentation

	
	(75)

	
	
	


	Remark
	:
	487 cases of cosmetic-induced dermatis was found in a
prospective study (1977 - 1980) by eleven dermatologists.
The patients were patch tested with various cosmetic
ingredients; 3 reacted positive to ethyl methacrylate.
Skin sensitization, case reports

	Test substance
	:
	Purity of the test substance not mentioned.

	Reliability
	:
	(2) valid with restrictions

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

	
	(46)

	
	
	


	Remark
	:
	7 patients were occupationally sensitized to dental
composite resin products (DCR). All had a positive patch
test to their DCR. 5 of the patients were patch tested with
ethyl methacrylate (2 % w/w in pet.) and one of them showed
a positive reaction. Ethyl methacrylate was not an
ingredient of the DCR's occupationally used of the patients.
Cross reaction pattern, skin sensitization, case reports

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient but not relevant for assessment.

	
	(84)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	A list of 16 patients with skin and nail reactions to
acrylics from 1978 to 1987 was retrieved by computer. There
were 13 females and three males ranging in age from 22 - 62
years. More than one-half of the cases were seen since 1985. Five were atopic. Eleven were occupational. The 5 cases which were not occupationally caused included four of the five nail cases and one case with a denture reaction.
Thirteen had contact dermatitis, two nail dystrophy, and one had both contact dermatitis and nail dystrophy. Of the 14 cases of contact dermatitis, 11 were allergic, one was
irritant and two were not determined.
Most were patch-tested according to standard methodology with Finn chambers on Scanpore. Patch testing was usually performed with the standard screening series of the North American Contact Dermatitis Group (NACDG) and one or more acrylic chemicals. Acrylics were tested in petrolatum (pet.).
Results of patch testing with Ethylmethacrylate (5 %) showed 2 of 11 patients with positive reactions.
Skin sensitization, irritation, case reports

	Reliability
	:
	(4) not assignable

	
	
	Cross-reactivity to other acrylates and methacrylates
possible.

	02.07.2008
	(190)

	
	
	


	Remark
	:
	A 28 years old female patient with artifical nails developed
contact dermatitis. Localized depigmentation at the site of
positive patch tests to acrylates and methacrylates was
observed. A patch test with Ethyl methacrylate (2 % in
vaseline) was also positive.
Skin sensitization, irritation, case report

	Reliability
	:
	(4) not assignable

	
	
	Documentation sufficient for assessment.
Cross-reactivity to other acrylates and methacrylates
possible.

	
	(27)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	From an estimated 281,100 patients seeing during 64 months (1977 to 1983) period and from the 13,216 contact dermatitis cases observed a total of 713 patients with cosmetic-related reactions were identified, representing 0.3% of the total patient population.
Patch tests were done on some products and ingredients without dilution; others were diluted with petrolatum or another appropriate, inert material.
Patch tests were applied to the upper back for 48 hours according to the methods outlined in the North American Contact Dermatitis Group and the International Contact Dermatitis Group. Readings were made at 48 and 72 hours. The patch test was either the A1 test or the Finn Chamber test.

403 out of the 713 patients with cosmetic-related cases of contact dermatitis had patch tests with various cosmetic ingredients; 5 reacted positive to ethyl methacrylate.
Type: patch test

	Result
	:
	sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(4) not assignable

	
	
	Limited information available.

	18.06.2008
	(4)

	
	
	


	Remark
	:
	A female patient working with Sta-Lok and Loctite anaerobicsealants containing methacrylates suffered from seborrhoicdermatitis of the skin; a patch test with the primaryingredients of the products she worked with showed ahypersensitivity to Loctite 306 (1%) in petrolatum; the samepatient also showed a positive patch test to ethylmethacrylate classified as coss-reaction.
Type: patch test

	Result
	:
	sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	
	(41)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	6 patients suffering from allergic contact dermatitis to anaerobic sealants (containing acrylates) were patch testedand 5 showed positive reactions to ethyl methacrylate (10% in petrolatum).
Type: patch test

	Result
	:
	sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(4) not assignable

	
	
	Limited information available.

	18.06.2008
	(33)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	3/6 workers of a chemistry laboratory using Lowicryl embedding media (containing acrylates and methacrylates) showed contact dermatitis; only 1 patient agreed to undergo a series of patch tests and he did not react to ethyl methacrylate.
Type: patch test

	Result
	:
	not sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(4) not assignable

	
	
	Limited information available.

	18.06.2008
	(193)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	A case of allergic contact sensitivity in a young child dueto polyester resin in a limb prothesis was reported; patchtests to plastics and acrylates showed no reaction to ethylmethacrylate (2% in petrolatum).
Type: patch test

	Result
	:
	not sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	
	(101)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	6 cases of dental personnel with occupational contactdematitis caused by a dentin adhesion promotor system(containing acrylates) were reported; 2 were patch tested to2% ethyl methacrylate and showed no allergic skin reaction.
Type: patch test

	Result
	:
	not sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	
	(88)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	A case of allergic contact dermatitis caused by a hearingaid made of acrylate resin was reported; among othersubstances the patient was patch tested with 2% ethylmethacrylate in petrolatum and showed no allergic skinreaction.
Type: patch test

	Result
	:
	not sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	
	(44)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	Ethyl methacrylate was identified as a dermatitis-causingingredient of cosmetics.
Type: patch test

	Result
	:
	sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

	
	
	Data from handbook or collection of data.

	
	(24)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	5 patients suffering from allergic reactions to nailpreparations were patch tested to methacrylic acid esters,among them ethyl methacrylate, and showed positivereactions; it was found that patients with marked allergichypersensitivity showed strong reactions to the 1%concentrations at 48 h; in those instances of mild tomoderate hypersensitivity, a 5% concentration read at 72 hmay be necessary.
Type: patch test

	Result
	:
	sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	
	(51)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	A female patient developed exudative, itchy lesions on oraround the nails after working in the manufacture andapplication of sculptured nails; she was patch tested withplastics and acrylates, among them ethyl methacrylate (10%in petrolatum), and showed positive reactions
Type: patch test

	Result
	:
	sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	
	(34)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	A female patient developed allergic contact dermatitis fromsculptured nails; the nail preparation used comprised ethylmethacrylate monomer liquid and polymethacrylate powder; shewas patch tested to these and showed positive reactions.
Type: patch test

	Result
	:
	sensitizing

	Test substance
	:
	No data.

	Reliability
	:
	(2) valid with restrictions

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

	
	(52)

	
	
	

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


	Method
	:
	The incidence of allergic contact dermatitis was analyzed in 79 dentists (72 women and 7 men) and 46 dental nurses (women) referred during 1990-2000 for consultation to our institute. All were patch-tested with the European standard set, dental screening and with other allergens. Some patients were additionally patch-tested for e.g. rubber additives, fragrances, plastics and glues, (meth)acrylates and epoxy series (Chemotechnique Diagnostics AB). Patch tests were applied and inspected according to the guidelines of the International Contact Dermatitis Research Group.

	Result
	:
	Allergic contact dermatitis was diagnosed from the positive results of patch tests and type I allergy to latex and common environmental allergens from the positive results of prick tests. It was found that the dental personnel was hypersensitive primarily to components of disinfectants, metals, rubber and fragrances. Acrylates caused allergy only in the dentists (20-25% of all examd. patients).  Among 20 acrylate-sensitive dentists, 7 reacted to Ethylmethacrylate.

	Reliability
	:
	(2) valid with restrictions

	
	(91)

	
	
	

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


	Remark
	:
	A 47-year-old cosmetician was sensitized to methyl acrylate from photobonded nail gel, methyl and ethyl methacrylate from nail liquid, and butyl methacrylate from nail hardener. The patient was patch-tested with a modified (Meth)acrylate series (Chemotechnique). Two patch testing sessions were performed on the back with 48-hour occlusion. 15 of the 31 (meth)acrylate compounds tested gave an allergic reaction. 4 of 7 of her own nail cosmetic preparations gave an allergic patch test reaction, namely, her nail liquid, nail lacquer, nail strengthener, and UV-cured nail gel, whereas the nail powder, the primer, and a cyanoacrylate glue, respectively, contained very low amounts of (meth)acrylates and were negative on patch testing. She did not react to patch testing with 0.1 % 2-Ethylhexylacrylate or 0.1 % to 1 % methacrylic acid.

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient for assessment.
Cross-reactivity to other acrylates and methacrylates
possible.

	
	(87)

	
	
	

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


	Remark
	:
	During 1985 - 1995, a total of 275 patients with a history
of exposure to (meth)acrylates were patch tested with the
(meth)acrylate series of Chemotechnique Diagnostics (Malmö,
Sweden) containing about 30 (meth)acrylates. 48 patients
(17.5 %) had an allergic reaction to at least 1
(meth)acrylate. Ethylmethacrylate (2.0 % in petrolatum) provoked in 18 (7.4 %) patients out of 243 patiens a positive patch test reaction.

	Reliability
	:
	(4) not assignable

	
	
	Detailed information on the exposure history of the patients studied, including the purity of the (meth)acrylate compounds is missing.

	
	(81) (85)

	
	
	

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


	Remark
	:
	4 patients with severe allergic reactions at the position of the earthing plate after surgery were patch-tested. 2 out of the 4 patients showed a positive patch-test reaction to  Ethyl methacrylate 2 % in pet..

	Reliability
	:
	(4) not assignable

	
	
	Cross-reactivity to other acrylates and methacrylates
possible.

	
	(76)

	
	
	

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


	Remark
	:
	Retrospective appraisal of approx. 14.000 patch test records between 1983 and 1998 was made. Patients with a history of exposure to (meth)acrylates had been patch tested with the Chemotechnique series available at that time and their own suspected product as well. 440 patients with a history of exposure to acrylates were identified.

	Result
	:
	11 of 246 (4.5 %) tested patients showed positive allergic reaction against Ethyl methacrylate.

	Test condition
	:
	Patch testing and scoring were performed on the back using Finn Chambers on Scanpor tape with an occlusion time of 2 days. Reactions were assessed at 2 and 4 days.
Patch test concentration of Ethyl methacrylate was 2.0 % (w/w).

	Reliability
	:
	(2) valid with restrictions

	
	
	Data collection.

	
	(195)

	
	
	

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


	Remark
	:
	126 dental laboratory technicans were tested in patch tests during 1995 and 1999 with a number of acrylates and methacrylates, which are used in dental materials.
The authors considered, that the large number of positive results with some acrylates and methacrylates are in contrast to their limited use in dental materials. This could be explained by contamination with other methacrylates or by cross reactivity.

	Result
	:
	4 of 126 (3.2 %) tested patients showed positive allergic reaction to  Ethylmethacrylate.

	Test condition
	:
	Patch testing and scoring were performed using Finn Chambers on Scanpor tape using international guidelines. Positive reactions were taken as readings on day 3 or 4. Doubtful or irritant reactions were recorded separately.
Patch test concentration of  Ethylmethacrylate was 2.0 %.

	Reliability
	:
	(4) not assignable

	
	
	Cross-reactivity to other acrylates and methacrylates
possible.

	
	(131)

	
	
	

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


	Remark
	:
	A 48-year-old woman who developed gingivitis, stomatitis, and perioral dermatitis after a temporary crown made of restorative, two-component material had been inserted. Patch testing revealed that the patient was highly allergic to BIS-GMA, other epoxy diacrylates, and (meth)acrylates, as well as to the base paste and catalyst of the temporary crown. The patch test reaction to Ethyl methacrylate (2% in pet.) was negative.

	Result
	:
	The positive patch test reaction to other Methacrylates were stated as cross-reactions.

	Test substance
	:
	Composition of Protemp Grant temporary crown base paste and catalyst according to manufacturer:

Base paste                       % per weight
Bifuctional (meth)acrylate)           70
Inorganic fillers                     25
Vinyl copolymers                       4
Initiators, stabilizers, and pigments  1


Catalyst
Bifunctional (meth)acrylate           40
Inorganic fillers                     56
Initiators and stabilizers             4

No more information available of the manufacturer.

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient for assessment.

	
	(82)


5.11
ADDITIONAL REMARKS

	
	
	

	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.

	Flag
	:
	Critical study for SIDS endpoint

	
	(15)

	
	
	

	Type
	:
	Behaviour


	Remark
	:
	Ethylmethacrylate was found to be inactive for growth of
chicks to 25 days, in the presence and absence of dietary
chlortetracycline.

	Reliability
	:
	(4) not assignable

	
	
	Not useful for assessement.

	
	(205)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	The oral or s.c. application of ethyl methacrylate to rats
or rabbits caused no alterations in blood chemistry values
or in hemoglobin levels.

	Reliability
	:
	(2) valid with restrictions

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

	
	(40)

	
	
	

	Type
	:
	Biochemical or cellular interactions


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

	Reliability
	:
	(2) valid with restrictions

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

	
	(55)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	Binding constants were determined for methacrylates, among
them ethyl methacrylate, acrylates and other substances with
bovine serum albumin using 2-(4'-hydroxy-phenylazo)benzoic
acid in order to clarify the binding activity of residual
monomer released from the cured resin to bovine serum; since
the residual monomer released from the cured resin has been
implicated in toxicological effects, the toxicity of monomer
may be greatly reduced if the monomer is strongly bound by
proteins or lipids in the dentinal tubules; the influence of
hydrophobic binding appeared to be dominant in the bindings
of methacrylates.

	Reliability
	:
	(2) valid with restrictions

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

	
	(56)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	Quantitative in vitro hemolysis assays of acrylate and
methacrylate ester were used to estimate the hemolytic
activity of these compounds; the dependence of hemolysis and
acute toxicity (LD50) in mice on the physical properties of
the tested esters (lipophilicity, molar refraction, and
molecular volume) was investigated by multiple regression
analysis; the results were consistent with the assumption
that the mechanism of toxic action of the esters is membrane
mediated, relatively non-specific and that in vivo
biotransformation has no significant influence on the toxic
activity of the substances tested; thus long-term toxic
liability may be more closely related to intrinsic hemolytic
activity than to acute toxicity; fresh oxalated rabbit blood
(2% potassium oxalate in saline, 1 ml/20 ml blood) was
diluted with normal saline such that 0.2 ml of diluted blood
hemolyzed in 10 ml of distilled water gave a
spectrophotometric reading of 545 nm of 0.9-1.0 absorbance
(positive control, 100% lysis); the tubes containing
toxicant and control solutions were equilibrated for 30 min.
at 37 degree C and 0.2 ml of diluted rabbit blood were
added; the tubes were centrifuged (5 min., 500 x g) after an
additional incubation of 60 min. and the optical density of
each supernatent was determined at 545 nm; for ethyl
methacrylate the following values were reported:
concentration resulting in 5% hemolysis: 2.58 x 10E-2
mole/l; concentration effecting 50% hemolysis: 3.60 x 10E-2
mole/l; the slope for the dose-response curve between 40 and
60% hemolysis was calculated to be 1.82 X 10E4 (%/mole).

	Reliability
	:
	(2) valid with restrictions

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

	
	(42)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	The effect of i.p. injection of Ethyl methacrylate (EMA) on blood pressure in rats was compared by measuring blood pressure at the tail using a rat-mouse manometer/tachometer. The injection of 0.5 mL EMA caused a transient and sharp blood pressure drop 1.5-5 min after injection. The transient blood pressure drop was lower than the control blood pressure immediately before injection in seven of 10 cases for MMA and two of 10 cases for EMA. The effect of EMA on blood pressure drop was weaker compared with that of MMA.

	Reliability
	:
	(4) not assignable

	
	
	Only abstract and tables in english. Original in japanese.

	
	(129)

	
	
	

	Type
	:
	Cytotoxicity


	Method
	:
	3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H tetrazorium
bromide (MTT) assay

	Remark
	:
	The Cytotoxic effect of EMA on the relative cell viability
of HeLa S3 cells was IC50: 29.26 mmol/L (50 % depression of
MTT-formazan production).

	Reliability
	:
	(2) valid with restrictions

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

	
	(208)

	
	
	

	Type
	:
	other: Effects on action potential of isolated nerve


	Remark
	:
	The influence of ethyl methacrylate on the action potential
of the isolated desheathed frog sciatic nerve was tested;
the compound produced a dose-dependent decrease in the
amplitude of the compound action potential and
hyperpolarization of the nerve membrane.

	Reliability
	:
	(2) valid with restrictions

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

	
	(19)

	
	
	

	Type
	:
	other: Effects on isolated heart


	Remark
	:
	Ethyl 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); the compound reduced
heart rate and force of contraction; the effect produced on
the isolated heart was irreversible at all three
concentrations.

	Reliability
	:
	(2) valid with restrictions

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

	
	(110)

	
	
	

	Type
	:
	other: Effects on isolated ileum


	Remark
	:
	Ethyl methacrylate was tested for its effects upon
contraction of the isolated guinea pig ileum; the
concentration levels of the compound in the tissue bath were
1:500, 1:1000, and 1:2000 (v/v); the tested methacrylate
produced an inhibition of spontaneous contractions of the
isolated ileum which antagonized the stimulant actions of
both acetylcholine and barium chloride.

	Reliability
	:
	(2) valid with restrictions

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

	
	(111)

	
	
	

	Type
	:
	other: Effects on respiratory and cardiovascular functions


	Remark
	:
	Ethyl methacrylate was tested for its effects on blood
pressure, heart rate, electrocardiogram, and respiration in
anesthetized dogs (3 dogs/dose) following i.v. application (
135 X 10E-6 M, 270 X 10E-6 M, 540 X 10E-6 M, 1080 X 10E-6 M
= lethal dose); the test substance increased respiratory
rate, decreased heart rate, and produced
electrocardiographic changes, the response on blood pressure
was biphasic, i.e. an aprupt fall followed by a secondary
rise.

	Reliability
	:
	(2) valid with restrictions

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

	
	(112)

	
	
	

	Type
	:
	other: Sensitizing properties (in vitro test)


	Remark
	:
	Ethyl methacrylate was tested with an in vitro method to
predict sensitizing properties of inhaled chemicals; the
chemical was allowed to react with a lysine-containing
peptide, the reaction was monitored with
high-performance liquid chromatography; the peptide
reactivity index was 0 (no detectable reaction).

	Reliability
	:
	(2) valid with restrictions

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

	
	(204)

	
	
	

	Type
	:
	other: Structure-toxicity relationship


	Remark
	:
	See also 5.0 Metabolism, McCarthy et al. 1994

	Result
	:
	The structure-toxicity relationships of acrylates and
methacrylates were analysed, among them ethyl methacrylate;
the acute oral toxicity (LD50), the partition coefficient
(P), and the second order rate constant (K) with reduced
glutathione were measured experimentally; for ethyl
methacrylate the oral LD50 in mice was 68.64 mmol/kg (7830
mg/kg), log P was 1.94 and log K -0.403; the toxicities of
acrylates and methacrylates were found to be dependent upon
log P or log K; the correlation coefficient between log
(1/LD50) and log P was -0.9909 for acrylates and -0.795 for
methacrylates (both statistically significant); the
correlation coefficient between log P and log K was -0.935
for acrylates and -0.744 for methacrylates.

----+-------+--------+--------+--------+-------+-------
    |  Oral LD50 (mmol/kg) a) | Log P  | Log K |   K
    | Range |  from  -  to    |   b)   |   c)  |   e)
----+-------+--------+--------+--------+-------+-------
MA     9.60     6.895   13.36    0.80    1.602   39.994
EA    17.97    12.27    26.35    1.33    1.428   26.792
nBA   58.98    46.62    74.44    2.36    1.000   25.177
iBA   47.63    47.63    d)       2.22    1.431   26.977
HEA    5.177    4.325    6.20   -0.21    1.919   82.985
HPA    8.112    6.623    9.932   0.35    1.758   57.280
MMA   51.97    39.03    69.22    1.38   -0.675    0.211
EMA   68.64    51.62    91.25    1.94   -0.403    0.395
iPMA  67.84    49.75    92.39    2.25   -0.876    0.133
nBMA 142.70   116.50   174.80    2.88   -0.655    0.221
iBMA  83.14    65.80   105.00    2.66   -0.769    0.170
tBMA  60.12    45.15    80.10    2.54   -0.632    0.233
HEMA  45.24    33.20    61.65    0.47   -0.273    0.533
HPMA  55.24    34.29    88.92    0.97   -0.273    0.533
----+-------+--------+--------+--------+-------+-------

a) Acute oral LD50 was determined according to Weil [12] and expressed as the mean (95 % confidence interval)
b) Values are the mean of four determinations.
c) Values are the mean of four determinations.
d) s.dev. = 0.0000
e) Rem: K [liter mol-1 min-1] has been re-calculated from logK; test conditions: 37 °C, 0.1 M phosphate buffer, pH 7.3, 150 µM KCN, ester and GSH: 10 mM

MA = Methyl acrylate; EA = Ethyl acrylate; nBA = n-Butyl acrylate; iBA = Isobutyl acrylate; HEA = 2-Hydroxylethyl acrylate; HPA = 2-Hydroxylpropyl acrylate; MMA = Methyl methacrylate; EMA = Ethyl methacrylate; iPMA = Isopropyl methacrylate; nBMA = n-Butyl methacrylate; iBMA = Isobutyl methacrylate; tBMA = tert-Butyl methacrylate; HEMA = 2-Hydroxyethyl methacrylate; HPMA = 2-Hydroxypropyl methacrylate 

	Test substance
	:
	Ethyl methacrylate (Tokyo Kasei Inc.), purity not specified

	Reliability
	:
	(2) valid with restrictions

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

	
	(188)

	
	
	


	Remark
	:
	0.03 or 0.04 ml/kg (270 or 360 mg/kg) were injected i.v. to
rabbits anesthesized with sodium barbital; a prompt and
sudden fall in arterial blood pressure was observed, with
recovery in 3-4 min.; respiration was stimulated immediately
and remained at an elevated level for about 20-30 min.; when
one or two additional sublethal doses were given, blood
pressure again decreased and then returned to normal;
respiration decreased with each additional dose of the
substance and finally ceased; it was noted that the heart
continued beating as long as 16 min. after arrest of
respiration; oral and s.c. administration had the same
effects but the onset was less marked; elevated blood
porphyrins were found in rabbits given injections of 2 ml/kg
(1800 mg/kg) once a week for 3 weeks.

	Reliability
	:
	(2) valid with restrictions

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

	
	(40)

	
	
	


	Remark
	:
	Cytotoxicity is primarily limited to the olfactory epithelium of the dorsal meatus region of the nasal cavity of rodents following inhalation exposure to acrylic monomers. To investigate the biochemical basis for this effect. three regions of the Fischer F344N rat nasal cavity were evaluated for carboxylesterase activity for the representative acrylic ester ethyl acrylate. Prior studies have indicated that the rodent olfactory epithelium is sensitive to the cytotoxic effects of short chain organic acids. In this studv, no regional difference in carboxylesterase activity was observed between sensitive and non-sensitive regions of olfactory epithelium. Respiratory epithelium (resistant to cytotoxicity) was found to have a much lower rate of carboxylesterase activity than olfactory epithelium. These results suggest that the regional distribution of cytotoxicity observed in the rat nasal cavity at high concentrations of inhaled acrylic monomers may be due in part to the amount of released organic acid following deposition. However, the observation of the same esterase activity in sensitive and nonsensitive olfactory regions suggests that nasal air flow patterns and regional deposition may also be critical factors.

	Reliability
	:
	(2) valid with restrictions

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

	
	(53)


6.1

ANALYTICAL METHODS

	
	
	

	Test substance
	:
	

	Method
	:
	Chromatography


	Remark
	:
	Chromatographic techniques are the primary tools used for analysis of the methacrylate monomers, eg, gas chromatography, high performance liquid chromatography, & gel-permeation chromatography.

	
	(62) (206)


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
	:
	Permeation resistance of a variety of different gloves

	Fire/exp. protection
	:
	

	Storage requirement
	:
	

	Common storage
	:
	

	Container
	:
	

	Unsuitable container
	:
	

	Add. information
	:
	

	Transport code
	:
	


	Method
	:
	Permeation test ASTM F739-96
Permeation Method 1 - Direct Gas Detection
Permeation Method 2 - Splash Detection
Analytical technique: GC
Test temperature: 27 °C
Test duration: 8 hours

	Result
	:
	Permeation test results of Ethyl methacrylate

Glove         Average      Average      Average     Sample
              Breakthrough Normalized   Permeation  Thickness
              Time (min)   Breakthrough rate        (mils)
              Method 1     Time (min)   (ug/cm2/min
                           Method 1     Method 2
-------------------------------------------------------------
Safety 4        > 480        > 480       < 0.013      3
Laminate Glove

Best Supported     22           23           107      59
PVC Glove

Technic Neoprene  < 3            3           212      21
Glove

Microflex Safe    < 3         <  3           554      11
Grip Glove

Microflex Synetron < 3        <  3           391      12
Glove
-------------------------------------------------------------

	Test substance
	:
	Ethyl methacrylate, purity: 99 %

	Reliability
	:
	(1) valid without restriction

	
	
	Accepted laboratory method.

	
	(116)

	
	
	

	Safe handling
	:
	Permeation resistance of gloves

	Fire/exp. protection
	:
	

	Storage requirement
	:
	

	Common storage
	:
	

	Container
	:
	

	Unsuitable container
	:
	

	Add. information
	:
	

	Transport code
	:
	


	Remark
	:
	Breakthrough times of ethyl methacrylate through chlorinated polyethylene are less (usually significantly less) than one hour reported by (normally) two or more testers. 

	Reliability
	:
	(2) valid with restrictions

	
	(10)


8.2

FIRE GUIDANCE

8.3

EMERGENCY MEASURES

	
	
	

	Type
	:
	other: general information


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

	Reliability
	:
	(2) valid with restrictions

	
	(152)

	
	
	

	Type
	:
	injury to persons (skin)


	Remark
	:
	In case of contact with skin wash off immediately with soap
and water. Consult doctor if skin irritation occurs.

	Reliability
	:
	(2) valid with restrictions

	
	(152)

	
	
	

	Type
	:
	injury to persons (eye)


	Remark
	:
	In case of contact with eyes rinse thoroughly with plenty of
water and consult a physican.

	Reliability
	:
	(2) valid with restrictions

	
	(152)

	
	
	

	Type
	:
	injury to persons (oral)


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

	Reliability
	:
	(2) valid with restrictions

	
	(152)

	
	
	

	Type
	:
	injury to persons (inhalation)


	Remark
	:
	Move subject to fresh air and keep him calm.
Get medical treatment.

	Reliability
	:
	(2) valid with restrictions

	
	(152)

	
	
	

	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/mist/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 material or sawdust).
Dispose of in accordance with regulations.

	Reliability
	:
	(2) valid with restrictions

	
	(152)


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 authorithies and
the disposal company in a suitable and licensed facility.

	Reliability
	:
	(2) valid with restrictions

	
	(152)

	
	
	


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

	Reliability
	:
	(2) valid with restrictions

	
	(152)


8.6

SIDE-EFFECTS DETECTION

8.7

SUBSTANCE REGISTERED AS DANGEROUS FOR GROUND WATER

8.8

REACTIVITY TOWARDS CONTAINER MATERIAL
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