OECD SIDS
 BUTYL METHACRYLATE

S  I  D  S
D  o  s  s  i  e  r
	Existing Chemical
	:
	ID: 97-88-1

	CAS No.
	:
	97-88-1

	EINECS Name
	:
	butyl methacrylate

	EC No.
	:
	202-615-1

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

	Molecular Formula
	:
	C8H14O2


Producer related part

	Company
	:
	Röhm GmbH

	Creation date
	:
	21.11.2006


Substance related part

	Company
	:
	Röhm GmbH

	Creation date
	:
	21.11.2006


	Status
	:
	

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


	Printing date
	:
	13.07.2007

	Revision date
	:
	30.05.2000

	Date of last update
	:
	13.07.2007


	Number of pages
	:
	154


	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
	:
	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)-419-5892

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	craig.farr@arkemagroup.com

	Homepage
	:
	


	04.10.2006
	

	
	
	

	Type
	:
	cooperating company

	Name
	:
	Lucite International

	Contact person
	:
	Dr. Mark Pemberton

	Date
	:
	

	Street
	:
	Hazelwood Road

	Town
	:
	SK9 2QA Wilslow, Cheshire

	Country
	:
	United Kingdom

	Phone
	:
	0044-1625-548059

	Telefax
	:
	0044-1625-548076

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	mark.pemberton@lucite.com

	Homepage
	:
	


	13.08.2003
	

	
	
	

	Type
	:
	lead organisation

	Name
	:
	Methacrylate Producers Association

	Contact person
	:
	Ms. Elizabeth Hunt

	Date
	:
	

	Street
	:
	941 Rhonda Place SE

	Town
	:
	20175 Leesburg, VA

	Country
	:
	United States

	Phone
	:
	(703)-669-5688

	Telefax
	:
	(703)-327-5689

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	ehunt@adelphia.net

	Homepage
	:
	


	13.08.2003
	

	
	
	

	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
	:
	+81-3-3214-0930

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	25.11.2004
	

	
	
	

	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
	:
	


	13.08.2003
	

	
	
	

	Type
	:
	cooperating company

	Name
	:
	NIPPON SHOKUBAI CO., LTD.

	Contact person
	:
	

	Date
	:
	

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

	Town
	:
	541-0043 Osaka

	Country
	:
	Japan

	Phone
	:
	+81-6-6223-9258

	Telefax
	:
	+81-6-6201-2857

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	

	Homepage
	:
	


	25.11.2004
	

	
	
	

	Type
	:
	cooperating company

	Name
	:
	Rohm and Haas Company

	Contact person
	:
	Dr. James Mc Laughlin

	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
	:
	


	13.08.2003
	

	
	
	

	Type
	:
	cooperating company

	Name
	:
	Röhm GmbH

	Contact person
	:
	Dr. Harald Müllerschön

	Date
	:
	27.05.1994

	Street
	:
	Kirschenallee

	Town
	:
	64293 Darmstadt

	Country
	:
	Germany

	Phone
	:
	+ 49 6151 18 4241

	Telefax
	:
	+ 49 6151 18 3213

	Telex
	:
	

	Cedex
	:
	

	Email
	:
	harald.muellerschoen@degussa.com

	Homepage
	:
	


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

	04.10.2006
	


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
	:
	Butyl 2-methyl-2-propenoate

	Smiles Code
	:
	O=C (OCCCC) C (=C) C

	Molecular formula
	:
	C8 H14 O2

	Molecular weight
	:
	142.2

	Petrol class
	:
	


	21.10.2003
	


1.1.1
GENERAL SUBSTANCE INFORMATION

	
	
	

	Purity type
	:
	typical for marketed substance

	Substance type
	:
	organic

	Physical status
	:
	liquid

	Purity
	:
	= 99.5 - IF "99.5" <> "" "." 
-
 100 % w/w

	Colour
	:
	colourless

	Odour
	:
	ester-like


	Method
	:
	M2-12 (GC)

	04.06.2002
	(123)


1.1.2
SPECTRA

1.2

SYNONYMS AND TRADENAMES

	
	
	

	2-Methyl butylacrylate


	
	
	

	2-Methyl-2-propenoic acid butyl ester (ECL)


	24.10.2001
	

	
	
	

	2-Methyl-2-propenoic acid, n-butylester


	
	
	

	2-Methyl-butylacrylaat (Dutch)


	01.11.2001
	

	
	
	

	2-Propenoic acid, 2-methyl, butyl ester (9CI)


	
	
	

	Butil metacrilato (Italian)


	01.11.2001
	

	
	
	

	Butyl 2-methacrylate


	
	
	

	Butyl 2-methyl-2-propenoate


	
	
	

	Butyl methacrylate


	
	
	

	Butylester kyseliny methakrylove (Czech)


	01.11.2001
	

	
	
	

	Butylmethacrylaat (Dutch)


	01.11.2001
	

	
	
	

	Butylmethacrylat (German)


	24.10.2001
	

	
	
	

	metacrilato de butilo (Spanish)


	24.10.2001
	

	
	
	

	Methacrylate de butyle (French)


	24.10.2001
	

	
	
	

	Methacrylic acid, butyl ester (8CI)


	
	
	

	Methacrylsäure-butylester (German)


	31.10.2001
	

	
	
	

	n-Butyl 2-methyl-2-propenoate


	
	
	

	n-Butyl methacrylate


	
	
	

	PROP-2-ENOATE, 2-METHYL-, BUTYL (PICCS)


	24.10.2001
	


1.3

IMPURITIES

	
	
	

	Purity
	:
	typical for marketed substance

	CAS-No
	:
	7732-18-5

	EC-No
	:
	231-791-2

	EINECS-Name
	:
	water

	Molecular formula
	:
	H2O

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


	Method
	:
	M3 (according to Karl Fischer)

	Remark
	:
	0.02 % typical impurity

	Reliability
	:
	(2) valid with restrictions

	
	
	Typical laboratory method.

	25.04.2003
	(123)

	
	
	

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


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

	Remark
	:
	0.005 - 0.02 % typical impurity

	Reliability
	:
	(2) valid with restrictions

	
	
	Typical laboratory method.

	04.06.2002
	(123)

	
	
	

	Purity
	:
	typical for marketed substance

	CAS-No
	:
	97-86-9

	EC-No
	:
	202-613-0

	EINECS-Name
	:
	isobutyl methacrylate

	Molecular formula
	:
	

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


	Reliability
	:
	(4) not assignable

	05.01.2005
	(124)

	
	
	

	Purity
	:
	typical for marketed substance

	CAS-No
	:
	80-62-6

	EC-No
	:
	201-297-1

	EINECS-Name
	:
	methyl methacrylate

	Molecular formula
	:
	H2C=C(CH3)-COOCH3

	Value
	:
	ca. 0 - IF "0" <> "" "." 
-
 ..3 % w/w


	Remark
	:
	typical impurity

	Reliability
	:
	(2) valid with restrictions

	04.06.2002
	


1.4

ADDITIVES

	
	
	

	Purity type
	:
	typical for marketed substance

	CAS-No
	:
	123-31-9

	EC-No
	:
	204-617-8

	EINECS-Name
	:
	hydroquinone

	Molecular formula
	:
	HO-C6H6-OH

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

	Function of additive
	:
	Inhibitor


	Method
	:
	M1-1 (HPLC)

	Remark
	:
	Typical levels 10 - 100 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Typical laboratory method.

	05.10.2004
	(123)

	
	
	

	Purity type
	:
	typical for marketed substance

	CAS-No
	:
	150-76-5

	EC-No
	:
	205-769-8

	EINECS-Name
	:
	paramethoxy phenol

	Molecular formula
	:
	

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

	Function of additive
	:
	Inhibitor


	Remark
	:
	Typical levels 10 - 100 ppm
100 +/- 10 ppm (Röhm GmbH & Co. KG)

	05.10.2004
	(123)

	
	
	

	Purity type
	:
	typical for marketed substance

	CAS-No
	:
	1879-09-0

	EC-No
	:
	217-533-1

	EINECS-Name
	:
	2,4-dimethyl-6-t-butyl phenol

	Molecular formula
	:
	

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

	Function of additive
	:
	Inhibitor


	Remark
	:
	0 - 0.01 % w/w
Inhibitors commonly used to prevent polymerisation. 
Typical levels 10 - 100 ppm

	12.06.2002
	(32)


1.5

TOTAL QUANTITY

	
	
	


	Remark
	:
	In EU countries, 32 kt of n-BMA were produced in 1994.
Approximately 13 % of the Western European n-BMA production
was exported in 1994. The distribution of n-BMA consumption
remaining in the EU is as follows:

Type of use
n-BMA                                              [%]
------------------------------------------------------
Solid polymers, coatings, ionomers                 48
Dispersions (aqueous based polymers)               45
Sales (comanufacturers, industrial users)           4
Oil additives                                       2
Reactive resins/additives (industrial applications) 1

	05.08.2004
	(31) (32)

	
	
	

	Quantity
	:
	= 50000 -  tonnes produced in 2003


	Remark
	:
	Estimated US production volume is 50000 t in 2003 based on an industry survey.

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	30.03.2005
	(142)


1.6.1
LABELLING

	
	
	

	Labelling
	:
	as in Directive 67/548/EEC

	Specific limits
	:
	no

	Symbols
	:
	Xi, , , 

	Nota
	:
	D, , 

	R-Phrases
	:
	(10) Flammable
(36) Irritating to eyes
(37) Irritating to respiratory system
(38) Irritating to skin
(43) May cause sensitization by skin contact

	S-Phrases
	:
	


	Remark
	:
	EG-No.: 607-033-00-5

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

	12.05.2006
	(39) (124)


1.6.2
CLASSIFICATION

	
	
	

	Classified
	:
	as in Directive 67/548/EEC

	Class of danger
	:
	irritating

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

	Specific limits
	:
	no

	1st
	Concentration
	:
	

	2nd
	Concentration
	:
	

	3rd
	Concentration
	:
	

	4th
	Concentration
	:
	

	5th
	Concentration
	:
	

	6th
	Concentration
	:
	

	7th
	Concentration
	:
	

	8th
	Concentration
	:
	

	1st
	Classification
	:
	

	2nd
	Classification
	:
	

	3rd
	Classification
	:
	

	4th
	Classification
	:
	

	5th
	Classification
	:
	

	6th
	Classification
	:
	

	7th
	Classification
	:
	

	8th
	Classification
	:
	


	04.06.2002
	(39)


1.6.3
PACKAGING

	
	
	

	Memo
	:
	Steel drums, 180 kg net weight, or stainless steel tank.


	27.05.2003
	(123)


1.7

USE PATTERN

	
	
	

	Type of use
	:
	type

	Category
	:
	Non dispersive use


	
	
	

	Type of use
	:
	type

	Category
	:
	Use resulting in inclusion into or onto matrix


	Remark
	:
	Industrial manufacture of polymers.

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Chemical industry: used in synthesis


	Remark
	:
	Synthesis of polymers and other methacrylates.

	
	
	

	Type of use
	:
	industrial

	Category
	:
	Paints, lacquers and varnishes industry


	
	
	

	Type of use
	:
	industrial

	Category
	:
	Polymers industry


	Remark
	:
	Monomer for the polymerization and copolymerization. Raw
material for polymers of the leather-, paper-, lacquer- and
textile industries. Starting material for coatings and
adhesives. Raw material for polymers used as oil additives,
for dental and other applications.

	04.06.2002
	(123)

	
	
	

	Type of use
	:
	use

	Category
	:
	Adhesive, binding agents


	
	
	

	Type of use
	:
	use

	Category
	:
	Construction materials additives


	
	
	

	Type of use
	:
	use

	Category
	:
	Cosmetics


	Reliability
	:
	(2) valid with restrictions

	19.09.2006
	

	
	
	

	Type of use
	:
	use

	Category
	:
	Intermediates


	Remark
	:
	Monomer or co-monomer for the industrial production
of acrylic polymers. Polymers manufactured from n-BMA are
used in the coatings (leather, paper, textiles, laquer) and adhesives industries.
Small usage (< 1 %) as polymers in oil additives, dental and other applications. Acrylic polymers with n-butyl methacrylate normally contain less than 1 % free
monomer. Migration from acrylic polymers is low.

	19.09.2006
	

	
	
	

	Type of use
	:
	use

	Category
	:
	Stabilizers


	
	
	

	Type of use
	:
	use

	Category
	:
	other: biological systems


	Remark
	:
	Used in bone cement material.

	Reliability
	:
	(2) valid with restrictions

	07.06.2002
	(121)

	
	
	

	Type of use
	:
	use

	Category
	:
	


	Remark
	:
	Recommended uses: Paint resins, toner polymers, floor care
products, sizing agents for paper, reactive adhesives and
reactive coatings, dental compounds, component for lubricant additives

	05.01.2005
	(124)

	
	
	

	Type of use
	:
	use

	Category
	:
	


	Result
	:
	2001 typical uses:

End use as copolymer
Percent
------------------------------------------
automotive coatings       46 % (9.5 % is after market)
toners                    28 %
lubricants                11 %
architectural paints       2 %
other laquers and enamels  2.6 %
powder coatings            9.6 %
floor polishes             1 %

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	30.03.2005
	(141)


1.7.1
DETAILED USE PATTERN

1.7.2
METHODS OF MANUFACTURE

	
	
	

	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 acetone with hydrocyanic
acid and subsequent esterification in sulfuric acid with the
appropriate alcohol or transesterification.

	13.06.2002
	(32) (128)


1.8

REGULATORY MEASURES

1.8.1
OCCUPATIONAL EXPOSURE LIMIT VALUES

	
	
	

	Type of limit
	:
	MAC (NL)

	Limit value
	:
	59 mg/m3


	11.11.2004
	(152)

	
	
	

	Type of limit
	:
	MAK (DE)

	Limit value
	:
	 


	Remark
	:
	MAK-value not established.
Note: Sh (classified as skin sensitizer, (MAK, 2005))

	23.03.2006
	(42)

	
	
	

	Type of limit
	:
	other: NGV (S)

	Limit value
	:
	50 ml/m3

	Short term exposure limit value

	Limit value
	:
	75 ml/m3

	Time schedule
	:
	15 minute(s)

	Frequency
	:
	 times


	Remark
	:
	year: 2000

	22.08.2002
	(48)

	
	
	

	Type of limit
	:
	other: Occupational Exposure Limit  value (OEL)

	Limit value
	:
	300 mg/m3

	Short term exposure limit value

	Limit value
	:
	890 mg/m3

	Time schedule
	:
	15 minute(s)

	Frequency
	:
	 times


	Remark
	:
	An OEL of 50 ppm (300 mg/m3) (8-h TWA) is recommended for
n-Butyl methacrylate.
A STEL (15 min) of approximately 150 ppm (890 mg/m3) is
recommended.
A skin notation is not  warranted.
At present, no method for biological monitoring can be
recommended.
In workplace air, n-BMA can be determined by means of NIOSH
method 1450 (esters I) or similar.

	13.06.2002
	(32)

	
	
	

	Type of limit
	:
	other: STEL (Russia)

	Limit value
	:
	 

	Short term exposure limit value

	Limit value
	:
	30 mg/m3

	Time schedule
	:
	 

	Frequency
	:
	 times


	01.11.2001
	

	
	
	

	Type of limit
	:
	other: TLV (N)

	Limit value
	:
	50 ml/m3


	Remark
	:
	year: 1996

	22.08.2002
	(2)

	
	
	

	Type of limit
	:
	other: TWA (Denmark)

	Limit value
	:
	25 ml/m3


	22.08.2002
	(43)


1.8.2
ACCEPTABLE RESIDUES LEVELS

1.8.3
WATER POLLUTION

	
	
	

	Classified by
	:
	other: according to Annex 2 of VwVwS

	Labelled by
	:
	other: according to Annex 2 of VwVwS

	Class of danger
	:
	1 (weakly water polluting)


	05.10.2004
	


1.8.4
MAJOR ACCIDENT HAZARDS

	
	
	

	Legislation
	:
	Stoerfallverordnung (DE)

	Substance listed
	:
	yes

	No. in Seveso directive
	:
	


	Remark
	:
	as flammable liquid; Appendix II, no. 3

	
	(148)


1.8.5
AIR POLLUTION

	
	
	

	Classified by
	:
	TA-Luft (DE)

	Labelled by
	:
	TA-Luft (DE)

	Number
	:
	other: 5.2.5

	Class of danger
	:
	


	Reliability
	:
	(4) not assignable

	30.09.2004
	(153)


1.8.6
LISTINGS E.G. CHEMICAL INVENTORIES

	
	
	

	Type
	:
	EINECS

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


	24.10.2001
	

	
	
	

	Type
	:
	TSCA

	Additional information
	:
	On July 2001 Inventory Tape.


	24.10.2001
	

	
	
	

	Type
	:
	DSL

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


	24.10.2001
	

	
	
	

	Type
	:
	AICS

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


	24.10.2001
	

	
	
	

	Type
	:
	ECL

	Additional information
	:
	On Korean Existing Chemicals List, January 1997.


	24.10.2001
	

	
	
	

	Type
	:
	PICCS

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


	24.10.2001
	


1.9.1
DEGRADATION/TRANSFORMATION PRODUCTS

	
	
	

	Type
	:
	thermal breakdown products

	CAS-No
	:
	97-88-1

	EC-No
	:
	202-615-1

	EINECS-Name
	:
	butyl methacrylate

	IUCLID Chapter
	:
	


	Method
	:
	Thermal volatilisation analysis

	Remark
	:
	Poly(n-butyl methacrylate) degrades mostly quantitatively by
depolymerisation. Poly(isobutyl methacrylate) degrades
quantitatively by depolymerisation with zip lengths of the
same order of magnitude as those of poly(methyl
methacrylate). PMMA degrades practically quantitatively to
its monomer. Poly( secbutyl methacrylate) degrades by a
combined degradation mechanism of depolymerisation and
de-esterification. De-esterification becomes a significant
thermolysis route at temperatures higher than 240 °C.

	Reliability
	:
	(2) valid with restrictions

	
	
	Generaly valid laboratory method. Acceptable well documented report.


1.9.2
COMPONENTS

1.10
SOURCE OF EXPOSURE

	
	
	

	Source of exposure
	:
	Environment: exposure from production

	Exposure to the
	:
	


	Remark
	:
	Concentrations of n-BMA in Discharges from Emulsion Polymerisation Processes

Summary Table Lucite International Data (formerly Ineos Acrylics)
----------------------------------------------------------

Product Batch                   n-BMA
Units                             % 

Water Solubility-RT             0.1
(typical)

E2016   PK2B5                   0.0002
        PK3B4                   0.0001

E2046   PK4B47                  0.0024
        PK4B49




Summary Table Degussa/Röhm Data
-------------------------------
Product                         n-BMA
Units                             %
Water Solubility-RT              0.1

Wesseling                      < 0.0001
LP 62/03

	Reliability
	:
	(2) valid with restrictions

	11.01.2005
	(19)

	
	
	

	Source of exposure
	:
	other: occupational exposure

	Exposure to the
	:
	


	Remark
	:
	The atmospheric concentrations were measured at one production site

Table 1: Workplace monitoring data for nBMA

Operation   n*  Monitoring   Frequency  Working   Maximum
                  data       times/day  time      EHE
                                        hrs/time  mg/kg/day
---------------------------------------------------------- Sampling     6  <0.19-5.27mg/m3  1      0.05      0.0047
                (0.03-0.86ppm) 
 
Drum         4  <0.19mg/m3       1      0.75      0.002  
filling         (<0.03 ppm)  
  
Lorry        4  <0.19mg/m3       1      0.10      0.0003
filling         (<0.03 ppm)
    
Analysis     6  <0.19mg/m3       1      0.05      0.0002
work 
        <0.03 ppm)
     
Maintenance  2  <0.19mg/m3       1      0.25      0.0008
work            (<0.03ppm)
                0.19mg/m3 (0.03ppm)
                (Average concentration)
---------------------------------------------------------- 
n*: number of measurements                  Total 0.0085 
                                                  mg/kg/day

If a single worker (body weight: 70 kg, respiratory volume: 1.25 m3/hour) is assigned to implement without protection, the highest daily intake (respiratory EHEinh) is calculated as 0.0047 mg/kg/day at the sampling work.



	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	05.07.2006
	(52)

	
	
	

	Source of exposure
	:
	other: Human - occupational exposure (workplace)

	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 n-butyl methacrylate are:



Operation    #   #  Arith.  SD  95th  Geom. GSD   Lognormal
          Empl Samp Mean        %     Mean        Dist.95th
                    (mg/m³)    (mg/m³)            % (mg/m³)
-----------------------------------------------------------
TWA
Distribut.  81   8  3.80  3.03  8.79  1.28  9.16    48.9
Mainten.   119  29  0.98  2.10  4.44  0.16  5.85     2.90
Production 216  33  3.74  7.16 15.50  0.66  9.66    27.40

STEL
Distribut.  81   7 10.28 21.07 44.90  1.51  9.50    61.40
Production 216   8  4.75 10.05 21.29  0.90  6.01    17.14
-----------------------------------------------------------

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient for assessment.

	Flag
	:
	Critical study for SIDS endpoint

	23.12.2004
	(163)

	
	
	

	Source of exposure
	:
	Environment: exposure from production

	Exposure to the
	:
	Substance


	Remark
	:
	Emissions during production and use
n-BMA may be released into the environment in fugitive and
stack emissions or in wastewater during its production and
use in the manufacture of large volume resins and polymers.
Estimated releases into the environment from monomer and
polymer production in the EU are summarised as follows:

Releases into the environment in the EU in 1994 (CEFIC,
1996):

Emissions           n-BMA
                    [t/y]
---------------------------
To air              < 0.3
To water            < 0.15
To soil               0


For n-BMA/i-BMA processing (polymerisation) only very limited data are available. These indicate losses to air of 15 g/l monomer and to water 10 g/l monomer.

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	Flag
	:
	Critical study for SIDS endpoint

	04.04.2006
	(31) (32)

	
	
	

	Source of exposure
	:
	other: industry

	Exposure to the
	:
	


	Remark
	:
	Analytical method well described, but no emission data are
given.
n-BMA was detected in pottery kiln emissions at concentrations between 1.2 and 151 µg/m³

	Reliability
	:
	(4) not assignable

	Flag
	:
	Critical study for SIDS endpoint

	24.01.2006
	(14)

	
	
	


	Remark
	:
	Occupational exposure
Occupational exposure levels of n-BMA during monomer
production and polymerization (CEFIC, 1996):

Work place   Year of     Sample    Concentration[b]
             measurement type[a]   [mg/m3)        Short-term
                                   TWA            level
------------------------------------------------------------
Production                
All operations  1992-94  NS         0.09 - 0.16     -
Filling         1992-93  NS          -            ND-< 0.37
Laboratory      1992-93  Area       0.2           <0.5-3.77
NS              1992     Area       0.9             -
Pumphouse       1992     NS          -             7.6
-----------------------------------------------------------
Polymerization  
Block poly-     1992-94  NS         0.13           1.21
merization   
Bead poly-      1992-94  NS         0.05           0.45
merization 
Storage and     1992-94  NS         0.04           0.99 
distribution 
-----------------------------------------------------------
[a] Personal = monitoring in the worker's breathing zone
    Area = background monitoring at the work place
    NS = not stated
[b] TWA = time-weighted average exposure concentration (4 to
    8-h working period)
    Short-term level = exposure concentration during short 
    period (5 min - 1 hour)
    ND = not detectable (detection limit not stated)

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	Flag
	:
	Critical study for SIDS endpoint

	25.01.2006
	(31)

	
	
	


	Remark
	:
	Acrylic polymers manufactured from n-butyl methacrylate and
other co-monomers will contain up to 1 % unpolymerised
n-butyl methacrylate. Migration of residual unpolymerised
n-butyl methacrlylate from polymer articles is very low.
Emissions during production and use
Emissions in the production process and processing are low
as the product is normally handled in closed systems. In the
normal production process the substance is not released into
the waste water. Release into the air is low (< 100
kg/year).

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	14.06.2002
	(125)

	
	
	

	Source of exposure
	:
	other: Industrial Sources

	Exposure to the
	:
	Substance


	Remark
	:
	n-BMA was detected in pottery kiln emissions at
concentrations between 1.2 and 151 ug/m3.

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	12.06.2002
	(31) (32)

	
	
	

	Source of exposure
	:
	other: Domestic Sources

	Exposure to the
	:
	Substance


	Remark
	:
	Residual levels in polymers and polymer dispersions
Residual levels of n-BMA monomers in solid polymers and
polymer dispersions are always < 1 %, for solid polymers
typically in the range 0.1 - 0.5 % and for polymer
dispersions <= 0.01 - 0.1 % (CEFIC, 1996).

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	12.06.2002
	(31) (32)

	
	
	

	Source of exposure
	:
	other: Domestic Sources

	Exposure to the
	:
	Substance


	Remark
	:
	Migration of residual unpolymerised n-BMA from polymer
articles is very low as typified by migration into food
simulants. The monomer is listed in the positive list of
monomers and other starting substances for plastics and
coatings intened to come into contact with foodstuffs. The
European Commission has suggested a group maximum total
daily intake of 0.1 mg/kgbw (calculated as methacrylic
acid).

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	12.06.2002
	(31) (32)

	
	
	


	Remark
	:
	Occupational exposure
Workplace concentrations of n-BMA and other vaours during
the extrusion of acrylic sheets were reported to range
between 
< 0.1 and 8 ppm under normal conditions and between < 0.1
and 16.5 ppm under degradation conditions (600 °F of 315 °C)
(Rohm and Haas, 1989).

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	
	(31)

	
	
	


	Remark
	:
	42 samples of 20 brands of nail polishes were were
determined for their amount of residual monomer. Only low
amounts of methacrylates were observed in liquid or dried
nail polishes. The highest concentrations of n-Butyl
methacrylate found in the liquid nail polishes was 0.049 %
and up to 0.067 % in dried nail polish.
Detection limit was 0.002 %.
Residual monomer

	Reliability
	:
	(2) valid with restrictions

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

	
	(127)

	
	
	

	Source of exposure
	:
	other: Natural  Sources

	Exposure to the
	:
	Substance


	Remark
	:
	No n-Butyl methacrylate was found in canned, processed beli
cream or puree.

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	12.06.2002
	(32)

	
	
	

	Source of exposure
	:
	Environment: exposure from production

	Exposure to the
	:
	Substance


	Remark
	:
	For n-BMA proccessing (polymerisation) only very limited
data are available. These indicate losses to air of 15 g/t
monomer and to water 10 g/t monomer (CEFIC, 1996).

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	12.06.2002
	(32)

	
	
	

	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. Butyl methacrylate was identified from
thermal desorption of city hall dust in 2 of 9 samples by
GC/MS; 

	Reliability
	:
	(4) not assignable; Only 9 samples investigated; therefore, conclusions based on these data would be very limited; 

	
	
	levels of butyl methacrylate found were not reported.

	
	
	

	
	
	

	14.06.2002
	(165)

	
	
	

	Source of exposure
	:
	other: Natural  Sources

	Exposure to the
	:
	Substance


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

	Reliability
	:
	(4) not assignable

	
	
	Reported for the first time as mango fruit constituent.

	
	
	

	14.06.2002
	(49)

	
	
	


	Remark
	:
	n-Butyl methacrylate - TWA
--------------------------
70 TWA values were submitted covering distribution, maintenance and production operations. No data for laboratory operations was available. Exposure during maintenance were typically either very low (below 1mg/m³) to low (6 mg/m³).. The same was the situation for production although there were three samples (of a total of 33) that were much higher (9,19 and 37 mg/m³).

n-Butyl methacrylate - STEL
---------------------------
15 STEL values were submitted covering distribution and production operations. No data were available for laboratory and maintenance operations. Exposures during distribution and production operations were typically either very low (below 1 mg/m³) or low (6 mg/m³) although two values for distribution (out of a total of 7) and one for production (out of a total of 8) indicated higher exposures were possible i.e. 8 and 58 mg/m³ and 29 mg/m³ respectively.
Occupational exposure

	Reliability
	:
	(2) valid with restrictions

	20.08.2004
	(96)


1.11
ADDITIONAL REMARKS

	
	
	

	Memo
	:
	Options for disposal of waste or spilled material:


	Remark
	:
	Large quantities can be returned to the manufacturer for
recycle. Small quantities may be incinerated under
controlled conditions in incinerators suitable for
methacrylates. Combustion products include carbon monoxide,
carbon dioxide and water. The product must be disposed of as
special waste in accordance with regulations for special
waste.

	04.06.2002
	


1.12
LAST LITERATURE SEARCH

	
	
	

	Type of search
	:
	Internal and External

	Chapters covered
	:
	3, 4, 5

	Date of search
	:
	24.04.2006


	12.05.2006
	


1.13
REVIEWS

	
	
	

	Memo
	:
	ECETOC-Report


	
	(31)

	
	
	

	Memo
	:
	BIBRA-Report


	23.10.2001
	(11)

	
	
	

	Memo
	:
	SIDS Dossier n-Butyl methacrylate (Robust Summary)


	04.06.2002
	(139)

	
	
	

	Memo
	:
	ECETOC Special Report No. 14 OEL Criteria Document


	12.06.2002
	(32)


2.1

MELTING POINT

	
	
	

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

	Sublimation
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	no data

	Remark
	:
	This value is also confirmed by the EPIWIN model calculations, which extrapolated a melting point of -43°C based on structural considerations.

	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not mentioned.

	Flag
	:
	Critical study for SIDS endpoint

	06.09.2004
	(9)

	
	
	

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

	Decomposition
	:
	no, at   - IF "" <> "" "." 
  °C

	Sublimation
	:
	no

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(4) not assignable

	
	
	Review document: not an original source.

	26.11.2003
	(16) (45)

	
	
	

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

	Sublimation
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	06.09.2004
	(12) (128)

	
	
	

	Value
	:
	 -25  IF "-25" <> "" "." 
  °C

	Decomposition
	:
	no, at   - IF "" <> "" "." 
  °C

	Sublimation
	:
	no

	Method
	:
	other 

	Year
	:
	1993

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Freezing Temperature

	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	06.09.2004
	(32)


2.2

BOILING POINT

	
	
	

	Value
	:
	 163  IF "163" <> "" "." 
  °C  at 1013 hPa

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not cited.

	Flag
	:
	Critical study for SIDS endpoint

	27.07.2004
	(9) (16) (46) (74)

	
	
	

	Value
	:
	 35  IF "35" <> "" "." 
  °C  at 6.65 hPa

	Decomposition
	:
	no

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	


	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	26.11.2003
	(67)

	
	
	

	Value
	:
	 73  IF "73" <> "" "." 
  °C  at 40 hPa

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	06.09.2004
	(9)

	
	
	

	Value
	:
	= 160  IF "160" <> "" "." 
  °C  at  

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Handbook and Secondary literature. No pressure indicated.

	06.09.2004
	(11) (128)

	
	
	

	Value
	:
	= 163 - IF "163" <> "" "." 
-
 164 °C  at  

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Handbook data, only one reference available.

	06.09.2004
	(12)

	
	
	

	Value
	:
	 163.5 - IF "163.5" <> "" "." 
-
 170.5 °C  at 1013 hPa

	Decomposition
	:
	no

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	06.09.2004
	(32) (63)

	
	
	

	Decomposition
	:
	no

	Method
	:
	other 

	Year
	:
	1991

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Review document: 160, 163-170.5 deg C quoted at 1000 hPa
Tertiary citation of handbook data

	Reliability
	:
	(4) not assignable

	06.09.2004
	(30)


2.3

DENSITY

	
	
	

	Type
	:
	density

	Value
	:
	 .8948  IF ".8948" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	other 

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook and secondary literature.

	Flag
	:
	Critical study for SIDS endpoint

	19.04.2006
	(9) (16) (17) (32)

	
	
	

	Type
	:
	density

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

	Method
	:
	other 

	Year
	:
	1991

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	
	
	

	Reliability
	
	(4) Not assignable; limited information

	Remark
	:
	Review document quoted as 0.8948, 0.8936, 0.8936 g/cm3

	06.09.2004
	(30)

	
	
	

	Type
	:
	density

	Value
	:
	= ..895  IF ".895" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	
	
	Handbook data.

	06.09.2004
	(72) (145)

	
	
	

	Type
	:
	density

	Value
	:
	 .896  IF ".896" <> "" "." 
  g/cm³ at 20 °C

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable; limited information

	06.09.2004
	(78) (124)

	
	
	

	Type
	:
	density

	Value
	:
	 .889  IF ".889" <> "" "." 
  g/cm³ at 25 °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not cited.

	04.11.2004
	(9) (63) (74)

	
	
	

	Type
	:
	density

	Value
	:
	= ..8936  IF ".8936" <> "" "." 
  g/cm³ at  °C

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Test condition
	:
	Temperature: not mentioned.

	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook and secondary literature..

	06.09.2004
	(4) (128)

	
	
	

	Type
	:
	density

	Value
	:
	= .9  IF ".9" <> "" "." 
  g/cm³ at  °C

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Reliability
	:
	(4) not assignable

	
	
	Basic information not given.

	19.04.2006
	(15)


2.3.1
GRANULOMETRY

2.4

VAPOUR PRESSURE

	
	
	

	Value
	:
	= 2.12  IF "2.12" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

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

	Year
	:
	1964

	GLP
	:
	no

	Test substance
	:
	other TS: butyl methacrylate, purity not indicated but typically > 99.6 %


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

	Result
	:
	Vapour pressure curve:

p (hPa)    T (°C)     
-----------------------------
26.8       66.5
66.2       84.1
132.5      100.9
265        118.1
533        139.4
666        146.4
800        152.9
933        158.8
1017       163

	Reliability
	:
	(2) valid with restrictions

	
	
	Generaly valid laboratory method. Acceptable well documented report.

	Flag
	:
	Critical study for SIDS endpoint

	06.03.2006
	(108)

	
	
	

	Value
	:
	= 2  IF "2" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not cited.

	04.11.2004
	(9)

	
	
	

	Value
	:
	 2.7  IF "2.7" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1977

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	06.09.2004
	(46)

	
	
	

	Value
	:
	 2.7  IF "2.7" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	06.09.2004
	(124)

	
	
	

	Value
	:
	 3  IF "3" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1993

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	
	
	Manufacturers MSDS.

	06.09.2004
	(16) (78)

	
	
	

	Value
	:
	 4.9  IF "4.9" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	

	Year
	:
	1991

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	no data

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(30)

	
	
	

	Value
	:
	 6.51  IF "6.51" <> "" "." 
  hPa at 20 °C

	Decomposition
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	1992

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	4.9 mm Hg
Value higher than other cited values

	Reliability
	:
	(4) not assignable

	06.09.2004
	(72)

	
	
	

	Value
	:
	 1.6  IF "1.6" <> "" "." 
  hPa at 25 °C

	Decomposition
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(2) valid with restrictions

	06.09.2004
	(25)


2.5

PARTITION COEFFICIENT

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 3.03  IF "3.03" <> "" "." 
  at 25 °C

	pH value
	:
	   IF "3.03" <> "" "." 
 

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

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS:Tokyo Kasei Kogyo Co., Ltd., Lot. No.; GE01, Purity = 99.9 %


	Method
	:
	Octanol was saturated with water and water with octanol prior to use. nBMA was added 61 µl = 54.6 mg correctly in the measurement to the pre-saturated octanol to prepare a stock solution (concentration: 1170mg/l).  

Duplicate mixtures were prepared in the octanol:water ratios of 5:30 ml, 10:25 ml and 20:15 ml. The vessels were mixed for 5 min (slow stirring at 5/min) at 25 °C. Phase separation was achieved by centrifugation (1000/min, 20 min).

The nBMA concentration in each phase was determined by HPLC/UV-VIS(210 nm) and the log Pow was calculated.

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

	Result
	:
	The pH of the aqueous test solutions was 6.3

The logPow of the three replicates was determined to

Replicate  logPow     logPow        logPow
no.        measured   av. (sample)  av. (overall)
1  a       3.02       3.02          
   b       3.03       

2  a       3.02       3.02          3.03 +/- 0.01
   b       3.03                     var. 0.01

3  a       3.03       3.03
   b       3.03

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	13.10.2004
	(20)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 2.99  IF "2.99" <> "" "." 
  at 20 °C

	pH value
	:
	   IF "2.99" <> "" "." 
 

	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. nBMA 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, nBMA concentration in each phase was determined by HPLC and the log Pow was calculated.

	Test substance
	:
	n-butyl methacrylate from Ineos Acrylics, Batch No. Acrylics
98/15, purity: 99%

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study..

	Flag
	:
	Critical study for SIDS endpoint

	09.03.2006
	(53)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	 3.01  IF "3.01" <> "" "." 
  at 25 °C

	pH value
	:
	   IF "3.01" <> "" "." 
 

	Method
	:
	other (measured) 

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	TSCA guideline: Protection of Environment 40. 3/4 796.1550
Partition Coefficent (n-Octanol/water) (1991)

Test procedure:
Stock solution of the test substance of 1000 and 100 mg/l were prepared in octanol. 10, 15 and 20 ml volumes of these stocks were then added to 35 ml nominal capacity glass centrifuge tubes, to which 20, 15 and 10 ml of water, respectively, were added. The tubes were gently rotated for 1 hour, allowing the test substance to redistribute between the two phases. This equilibration was carried out at 25 +/- 0.5°C. The tubes were then centrifuged for 30 minutes at 3200 rpm, g=1700, and at a temperature of 25 +/- 0.5°C prior to being left overnight at 25 +/- 0.5°C in a water bath. 
The two phases were separated and then analysed for the test substance. The pH of the test substance was determined prior to analysis.

The test substance was measured by HPLC.

	Test substance
	:
	Purity: 99. 68 %

Contaminants: 0.07 %  Butanol
            < 0.01 %  Methanol
              119 ppm Di-butyl ether
              0.05 %  Isobutyl methacrylate
              0.17 %  Methyl methacrylate
            < 20 ppm  Butyl formate
            < 20 ppm  Hydroxy iso-butyric acid
              64 ppm  Water

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	27.05.2003
	(92)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 2.88  IF "2.88" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.88" <> "" "." 
 

	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. n-BMA 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
	:
	n-Butyl methacrylate was purchased from Tokyo Kasei Co. (Tokyo), purity: no data

	Reliability
	:
	(2) valid with restrictions

	
	
	Test procedure in accordance to national standard methods.

	16.12.2004
	(154)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	 2.26  IF "2.26" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.26" <> "" "." 
 

	Method
	:
	other (measured) 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	


	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 dufferent 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
	:
	Measured by HPLC

	Test substance
	:
	From commercial sources, not specified

	Reliability
	:
	(2) valid with restrictions

	
	
	Documentation sufficient for assessment.

	28.07.2004
	(38)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	 2.29  IF "2.29" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.29" <> "" "." 
 

	Method
	:
	other (calculated) 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	No information on method of calculation

	06.09.2004
	(38)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 2.29  IF "2.29" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.29" <> "" "." 
 

	Method
	:
	other (calculated) 

	Year
	:
	1972

	GLP
	:
	

	Test substance
	:
	


	Test substance
	:
	Commercial grade, Rohm and Haas, Philadeliphia
Inhibitor: 10 ppm Mono methyl ether of hydrochinone (MEHQ)

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	12.10.2004
	(69)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	 2.6  IF "2.6" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.6" <> "" "." 
 

	Method
	:
	other (measured) 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


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

	Reliability
	:
	(2) valid with restrictions

	
	
	No further information available.

	06.09.2004
	(38)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	 2.64  IF "2.64" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.64" <> "" "." 
 

	Method
	:
	other (calculated) 

	Year
	:
	1977

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	Hydrophobic fragmental constant method

	Remark
	:
	Calculated according to Rekker, 1977

	Reliability
	:
	(2) valid with restrictions

	27.05.2003
	(119) (120)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	 2.65  IF "2.65" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.65" <> "" "." 
 

	Method
	:
	other (calculated) 

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Only short information available

	Reliability
	:
	(4) not assignable

	06.09.2004
	(71)

	
	
	

	Partition coefficient
	:
	octanol-water

	Log pow
	:
	= 2.83  IF "2.83" <> "" "." 
  at  °C

	pH value
	:
	   IF "2.83" <> "" "." 
 

	Method
	:
	other (calculated) 

	Year
	:
	1994

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	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.

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	06.09.2004
	(1)


2.6.1
SOLUBILITY IN DIFFERENT MEDIA

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 360  IF "360" <> "" "." 
  mg/l at 25 °C

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 105

	Year
	:
	1998

	GLP
	:
	no

	Test substance
	:
	other TS: Tokyo Kasei Kogyo Co., Ltd., Lot. No.; GE01, Purity = 99.9 %


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


350

350



360


 48


360

360



370
 72


380

370



370
-------------------------------------------------------
Total average: 360 mg/l
Standard deviation: 2.7%

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

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	26.07.2004
	(20)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= ..406  IF ".406" <> "" "." 
  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
	:
	


	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
	:
	n-butyl methacrylate from Ineos Acrylics, Batch No. Acrylics
98/15, purity: 99%

	Reliability
	:
	(2) valid with restrictions

	
	
	Comparable to guideline study without detailed documentation.

	14.10.2004
	(53)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	 882  IF "882" <> "" "." 
  mg/l at 20 °C

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	of low solubility

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	other

	Year
	:
	1983

	GLP
	:
	no

	Test substance
	:
	


	Method
	:
	Saturation was achieved by shaking for several minutes 3 cm3 of water with an excess of monomer (between 0.2 and 0.8 cm3) in an stoppered test tube. The shaking of the tubes was performed in such a way that extensive emulsification was avoided. After shaking, the tubes were centrifugated till the aqueous phase was completely clear, and an aliquot injected to the gas chromatograph or to a quarz cell containing ethanol for U.V. absorption measurements. The concentration of monomer in the aqueous layer was evaluated by comparison of the chromatographic peak or U.V. absorbance at a selected wavelength, and those obtained employing standard solutions. The results obtained were independant of the excess monomer.

	Result
	:
	Original value: 6.2 mM
Molar weight: 142.2 g/Mol

	Test substance
	:
	Commercial products purified by vacuum destillation prior to use.

	Reliability
	:
	(2) valid with restrictions

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

	12.06.2002
	(73)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	= 134 - IF "134" <> "" "." 
-
 141 mg/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
	:
	1996

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	Temperature: 20-25 °C

	Reliability
	:
	(4) not assignable

	
	
	Cited only. Original not yet available.

	06.09.2004
	(145)

	
	
	

	Solubility in
	:
	Water

	Value
	:
	 74.5  IF "74.5" <> "" "." 
  g/l at  °C

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

	
	concentration
	:
	  at  °C

	Temperature effects
	:
	

	Examine different pol.
	:
	

	pKa
	:
	 at 25 °C

	Description
	:
	

	Stable
	:
	

	Deg. product
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	Temperature not quoted

	Reliability
	:
	(4) not assignable

	
	
	Handbook data, only one reference available.

	06.09.2004
	(12)


2.6.2
SURFACE TENSION

2.7

FLASH POINT

	
	
	

	Value
	:
	 10 °C

	Type
	:
	closed cup

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Value not consistent with other sources.

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(45)

	
	
	

	Value
	:
	= 41 °C

	Type
	:
	open cup

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Handbook data, only one reference available.

	06.09.2004
	(26)

	
	
	

	Value
	:
	= 46 °C

	Type
	:
	closed cup

	Method
	:
	other: DIN 51755 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	General valid laboratory method.

	28.02.2006
	(124)

	
	
	

	Value
	:
	 49 °C

	Type
	:
	closed cup

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Pensky - Martens closed cup

	Reliability
	:
	(4) not assignable

	
	
	Manufacturers MSDS.

	06.09.2004
	(78)

	
	
	

	Value
	:
	= 50 °C

	Type
	:
	other: no data

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Reliability
	:
	(4) not assignable

	
	
	Basic information not given.

	19.04.2006
	(15)

	
	
	

	Value
	:
	= 52 °C

	Type
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Handbook data, only one reference available.

	06.09.2004
	(12)

	
	
	

	Value
	:
	 54.4 °C

	Type
	:
	open cup

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(45)

	
	
	

	Value
	:
	 55 °C

	Type
	:
	open cup

	Method
	:
	other 

	Year
	:
	1993

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Manufacturers MSDS.

	06.09.2004
	(78)

	
	
	

	Value
	:
	= 66 °C

	Type
	:
	open cup

	Method
	:
	other: Taliabue open cup 

	Year
	:
	1971

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Original value: 150 °F

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

	Test substance
	:
	Commercial grade; Purity: no data
Inhibition: 10 ppm hydroquinone monomethyl ether                        or 25, 100 ppm hydroquinone

	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not cited.

	18.11.2004
	(9) (63) (74)

	
	
	

	Value
	:
	= 106 °C

	Type
	:
	other: no data

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Test condition
	:
	Temperature: 41.1 °C

	Reliability
	:
	(4) not assignable

	
	
	Handbook data, only one reference available.

	06.09.2004
	(128)

	
	
	


	Remark
	:
	Study in progress.

	12.05.2006
	


2.8

AUTO FLAMMABILITY

	
	
	

	Value
	:
	= 290  IF "290" <> "" "." 
  °C  at  


	Reliability
	:
	(4) not assignable

	
	
	Handbook data, only one reference available.

	27.11.2001
	(26)

	
	
	

	Value
	:
	= 292  IF "292" <> "" "." 
  °C  at  

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	


	Reliability
	:
	(2) valid with restrictions

	
	
	Handbook data.

	24.10.2001
	(40) (122)

	
	
	

	Value
	:
	= 292.9  IF "292.9" <> "" "." 
  °C  at  

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	


	Reliability
	:
	(4) not assignable

	
	
	Handbook data, only one reference available.

	24.10.2001
	(72)

	
	
	

	Value
	:
	 294  IF "294" <> "" "." 
  °C  at  

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Autoignition temperature
Source unknown, inconsistent with industry values.

	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not cited.

	04.11.2004
	(9) (45)

	
	
	

	Value
	:
	 490  IF "490" <> "" "." 
  °C  at  

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	Ignition temperature (translated)

	Reliability
	:
	(4) not assignable

	28.02.2006
	(124)

	
	
	

	Value
	:
	 496  IF "496" <> "" "." 
  °C  at  

	Method
	:
	other 

	Year
	:
	1993

	GLP
	:
	no data

	Test substance
	:
	


	Reliability
	:
	(4) not assignable

	
	
	Collection of data and secondary literature.

	28.02.2006
	(32) (78)


2.9

FLAMMABILITY

	
	
	

	Result
	:
	flammable

	Method
	:
	other 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Manufacturers MSDS.

	06.09.2004
	(78)


2.10
EXPLOSIVE PROPERTIES

	
	
	

	Result
	:
	other

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	Explosion limits: lower value: 2.0 Vol.%
                  upper value: 8.0 Vol.%

	Reliability
	:
	(4) not assignable

	29.09.2004
	(124)


2.11
OXIDIZING PROPERTIES

2.12
DISSOCIATION CONSTANT

2.13
VISCOSITY

	
	
	

	Test type
	:
	other: dynamic

	Test procedure
	:
	

	Value
	:
	= 1.1 -  mPa s (dynamic) at 20 °C

	Result
	:
	

	Method
	:
	other: according to Brookfield

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	General valid laboratory method.

	28.02.2006
	(124)

	
	
	

	Value
	:
	= .92 -  mPa s (dynamic) at  °C

	Result
	:
	

	Method
	:
	other: no data

	Year
	:
	

	GLP
	:
	no data

	Test substance
	:
	no data


	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not cited.

	04.11.2004
	(9)

	
	
	

	Test type
	:
	other

	Test procedure
	:
	


	Remark
	:
	Study in progress.

	12.05.2006
	


2.14
ADDITIONAL REMARKS

	
	
	

	Memo
	:
	Conversion factors for n-BMA in air at 20 °C and 1.013 hPa:


	Remark
	:
	1 ppm   = 5.91 mg/m3
1 mg/m3 = 0.169 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature

	12.06.2002
	(32)

	
	
	

	Memo
	:
	Henry's Law constant:


	Remark
	:
	Value: 1.09 x E-4 atm x m3/ mol (calculated)

	Reliability
	:
	(2) valid with restrictions

	27.05.2003
	(47)

	
	
	

	Memo
	:
	Henry's Law constant:


	Remark
	:
	Value: 2.8 E-3 atm x m3/ mol

	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	17.01.2002
	(145)

	
	
	

	Memo
	:
	Threshold odour concentration:


	Remark
	:
	Threshold:  0.015 - 0.06 ppm
            0.025 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Collection of data.

	12.06.2002
	(32) (78)

	
	
	

	Memo
	:
	Threshold odour concentration:


	Remark
	:
	Odor threshold: 0.016 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Secondary literature, peer reviewed handbook data, original reference not cited.

	04.11.2004
	(9)

	
	
	


	Remark
	:
	Viscosity:  1.1 mPas at 20 Deg C

Conversion                  
Factors:    1 ppm = 5.81 mg/m3, 1 mg/m3 = 0.172 ppm

	Reliability
	:
	(2) valid with restrictions

	
	
	Manufacturers MSDS.

	27.05.2003
	(78)


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 5.7 hour(s)

	Deg. product
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	2003

	GLP
	:
	no

	Test substance
	:
	


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

	Result
	:
	AOP Program (v1.90) Results:
===========================
SMILES : O=C(OCCCC)C(=C)C
CHEM : 2-Propenoic acid, 2-methyl-, butyl ester
MOL FOR: C8 H14 O2
MOL WT : 142.20
------------------- SUMMARY (AOP v1.90): HYDROXYL RADICALS -------------------
Hydrogen Abstraction = 4.7033 E-12 cm3/molecule-sec
Reaction with N, S and -OH = 0.0000 E-12 cm3/molecule-sec
Addition to Triple Bonds = 0.0000 E-12 cm3/molecule-sec
Addition to Olefinic Bonds = 17.9900 E-12 cm3/molecule-sec
Addition to Aromatic Rings = 0.0000 E-12 cm3/molecule-sec
Addition to Fused Rings = 0.0000 E-12 cm3/molecule-sec
OVERALL OH Rate Constant = 22.6933 E-12 cm3/molecule-sec
HALF-LIFE = 0.471 Days (12-hr day; 1.5E6 OH/cm3)
HALF-LIFE = 5.656 Hrs
------------------- SUMMARY (AOP v1.90): OZONE REACTION ----------------------
OVERALL OZONE Rate Constant = 1.137500 E-17 cm3/molecule-sec
HALF-LIFE = 1.007 Days (at 7E11 mol/cm3)
HALF-LIFE = 24.179 Hrs

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	Flag
	:
	Critical study for SIDS endpoint

	28.05.2003
	(98)

	
	
	

	Type
	:
	air

	Light source
	:
	

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

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

	DIRECT PHOTOLYSIS

	Halflife t1/2
	:
	 7.5  IF "7.5" <> "" "." 
  hour(s)

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

	Quantum yield
	:
	

	Deg. product
	:
	

	Method
	:
	other (calculated) 

	Year
	:
	1987

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	If n-butyl methacrylate is released to the atmosphere, it
will be expected to exist almost entirely in the vapour
phase (vapour pressure: 1.60 hPa at 25 degree C). n-butyl
methacrylate is degraded rapidly in the ambient atmosphere
by vapour-phase reaction with photochemically produced
hydroxyl radicals at an estimated half-life rate of about
7.5 hours.

	Reliability
	:
	(2) valid with restrictions

	17.01.2002
	(7) (145)


3.1.2
STABILITY IN WATER

	
	
	

	Type
	:
	abiotic

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

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

	t1/2 pH9
	:
	= 34  IF "34" <> "" "." 
  day(s) at 25 °C

	Deg. product
	:
	

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

	Year
	:
	1998

	GLP
	:
	no

	Test substance
	:
	other TS: Tokyo Kasei Kogyo Co., Ltd., Lot. No.; GE01, Purity = 99.9 %


	Method
	:
	-Preliminary Test
 a) Water Temperature: 50ºC
 b) Nominal Concentration: ca. 110 mg/L
 c) pH: pH4 and 7
 d) Number of Replicates: 2
 e) Test Period: 5 days
 f) Exposure Vessel Type: Glass Vial

-Final Test
 a) Water Temperature: pH9; 60, 70, 80ºC
 b) Nominal Concentration: ca. 150 mg/L
 c) pH: pH9
 d) Number of Replicates: 2

	Result
	:
	-This chemical was stable at pH4 and pH7, both at 50ºC in
water after 5 days.
-The half life and the rate constant of this chemical at pH9
were 34.0 days and 8.49E-4/hour, at 25ºC in water,
respectively.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	27.05.2003
	(20)


3.1.3
STABILITY IN SOIL

	
	
	

	Type
	:
	other

	Radiolabel
	:
	

	Concentration
	:
	 

	Soil temperature
	:
	 °C

	Soil humidity
	:
	 

	Soil classification
	:
	

	Year
	:
	


	Remark
	:
	No data.  The estimated KOC of approximately 878 indicates
that n-BMA would probably have low soil mobility.

	
	(75) (151)


3.2.1
MONITORING DATA

	
	
	

	Type of measurement
	:
	background concentration

	Media
	:
	surface water

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

	Method
	:
	


	Remark
	:
	n-BMA was not detected in 24 samples of surface water that
were analysed.  n-BMA concentration given as less than 5
ng/l (min level of detection).

	Reliability
	:
	(4) not assignable

	27.05.2003
	(5)

	
	
	

	Type of measurement
	:
	background concentration

	Media
	:
	sediment

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

	Method
	:
	


	Remark
	:
	n-BMA was not detected in 24 samples of bottom sediment that
were analysed.  n-BMA concentration given as less than 0.1
ng/l (min level of detection).

	Reliability
	:
	(4) not assignable

	27.05.2003
	(5)


3.2.2
FIELD STUDIES

3.3.1
TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

	
	
	

	Type
	:
	volatility

	Media
	:
	water - air

	Air
	:
	 %  (Fugacity Model Level I)

	Water
	:
	 %  (Fugacity Model Level I)

	Soil
	:
	 %  (Fugacity Model Level I)

	Biota
	:
	 %  (Fugacity Model Level II/III)

	Soil
	:
	 %  (Fugacity Model Level II/III)

	Method
	:
	other

	Year
	:
	1982


	Remark
	:
	Evaporation into the atmosphere from a model river (1 meter
deep flowing 1 m/sec with a wind speed of 3 m/sec).

	Result
	:
	t1/2 (half life) = 13 hours

	Reliability
	:
	(2) valid with restrictions

	27.05.2003
	(75)

	
	
	


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:

butyl methacrylate
molecular weight: 142.20
water solubility: 360 mg/l
vapor pressure: 3 hPa at 20°C (=2.2584 mm Hg)
log Kow: 2.99-3.03 (20/25 °C)
boiling point: 163.0 °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 butyl
methacrylate obtained from generic level III fugacity model under two emission scenarios is shown in the table. The results show that if butyl methacrylate is released mainly into air, it mainly remains in the air. And if it is released into water, it also mainly remains in the water. n-BMA does not have a significant presence in soil or sediment.

Compartment


Amount %



             Release 100% to air     Release 100% to water


Air


97.6


1.9
Water


1.8


97.4
Soil


0.6


0.0
Sediment

0.0


0.7

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	Flag
	:
	Critical study for SIDS endpoint

	07.09.2004
	(99)

	
	
	

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

	Method
	:
	Calculation according Mackay, Level I

	Year
	:
	1993


	Remark
	:
	The compound properties used for the calculation are mean
values of the water solubility, vapour pressure and log pow
(measured values only).

Test condition:

Fugacity 4.017E-5 Pa
Compound properties:
Molecular weight              : 142.2 g/mol
Aqueous solubility            :   4.7 E+02 or 3.287 mol/m3
Vapour pressure               :   3.60 E+02 Pa or
                                  3.556 E-03 atm or 
                                  2.703 mmHg   
Henry's constant              :   1.0962 E+02 Pa x m3/mol
Octanol-water part coeff.(log):   2.69 or 487. part coeff.
Temperature                   :  25.0 deg C or 298.2 K
Use of octanol-water partition coefficient 3.01 has little
effect on the distribution according to Mackay, level I. 
Percent in air, water, soil, sediment, susp. aquat. mat. and biota are 97.04, 2.56, 0.21, 0.19, 0 and 0 respectively.

	Result
	:
	Volume      z       density amount         conc.    conc.
 [m3]   [mol/m3xPa] [kg/m3] [mol]    [%]   [ug/g]   [ug/m3]
1 air:
6.00E+9  4.0342E-4   1.19  9.72E+01 97.24  1.94E-3  2.305
2 water:
7.00E+6  9.1226E-3   1000  2.57      2.57  5.21E-5  5.212E+1
3 soil:
4.50E+4  5.4775E-2   1500  9.90E-2   0.10  2.09E-4  3.129E+2
4 sediment:
2.10E+4  1.0955E-1   1500  9.24E-2   0.09  4.17E-4  6.259E+2
5 susp. aquat. mat.:
3.50E+1  1.0955E-1   1500  1.54E-4   0.00  4.17E-4  6.259E+2
6 biota:
7.00     2.1323E-1   1000  6.00E-5   0.00  1.22E-3  1.218E+3

Total                      1.00E+2   100

	Reliability
	:
	(2) valid with restrictions

	19.08.2004
	(76)


3.4

MODE OF DEGRADATION IN ACTUAL USE

	
	
	


	Remark
	:
	Atmospheric releases
====================

Volatalised n-BMA will stay in the vapour phase. 
Atmospheric n-BMA will undergo rapid photodegradation with a
half life of 7.5 hours (ref Section 3.1.1)

Options for disposal of waste or spilled material
=================================================

Large quantities can be returned to the manufacturer for
recycle.  Small quantities may be incinerated under
controlled conditions in incinerators suitable for
methacrylates.  Combustion products are carbon monoxide,
carbon dioxide and water.  Empty containers may be recycled.

Sewage treatment
================

Waste water containing n-BMA entering chemical drains will
undergo complete biotic degradation in sewage treatment
processes.

Acrylic Polymers containing n-BMA
=================================

Acrylic polymers may be recycled by depolymerisation at 
specialist reclaimers.

	
	(78)


3.5

BIODEGRADATION

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	predominantly domestic sewage, non-adapted

	Concentration
	:
	100 mg/l related to Test substance

	
	
	  related to 

	Contact time
	:
	 

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

	Result
	:
	readily biodegradable

	Control substance
	:
	Aniline

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

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

	Deg. product
	:
	

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

	Year
	:
	1997

	GLP
	:
	yes

	Test substance
	:
	other TS: Tokyo Kasei Kogyo Co., Ltd., Lot. No.; GE01, Purity = 99.9 %


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

	Result
	:
	percentage biodegradation(%) 
           3 replicates    average
(1) BOD   85    85    93     88 
(2) GC   100   100   100    100 
biodegradation in mg BOD
          60.4  60.4  66.1

ThOD = 236.3 mg O/mg

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

The 10 day criterion for ready biodegradability was met.

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

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

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

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

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	10.03.2006
	(20)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	

	Concentration
	:
	100 mg/l related to 

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	= 38  IF "38" <> "" "." 
  (±) % after 28 day(s)

	Result
	:
	other

	Kinetic of testsubst.
	:
	2 day(s) = 17.4  IF "17.4" <> "" "." 
  %

	
	
	5 day(s) = 30.5  IF "30.5" <> "" "." 
  %

	
	
	10 day(s) = 37.9  IF "37.9" <> "" "." 
  %

	
	
	15 day(s) = 38.1  IF "38.1" <> "" "." 
  %

	
	
	20 day(s) = 37.7  IF "37.7" <> "" "." 
  %

	Deg. product
	:
	

	Method
	:
	Directive 84/449/EEC, C.7 "Biotic degradation - modified MITI test"

	Year
	:
	1988

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Remark
	:
	Volatilisation of n-BMA from the aqueous phase could not be excluded and this may account for the lower degree of biodegradation than would be expected.
Rapid degradation until day 2. Unexplained drop in rate, only  minimal degradation after day 5

	Test substance
	:
	99.8% pure with certificate of analysis

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, GLP.

	29.07.2004
	(33)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	other: secondary effluent

	Concentration
	:
	2 mg/l related to 

	
	
	  related to 

	Contact time
	:
	 

	Degradation
	:
	= 32.8  IF "32.8" <> "" "." 
  (±) % after 28 day(s)

	Result
	:
	

	Deg. product
	:
	

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

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	


	Remark
	:
	For lower alkyl methacrylate esters volatilisation of test material may be rapid if this is not take into account in the test procedures. Other studies (algal and water solubility) performed with similar volatile methacrylate esters at this laboratory have shown that this has not been accounted for. In the study biodegradation almost ceases after 15 days indicating that there was no more test material at that time. Other tests indicate that nBMA is fully degradable and there are no persistent structures in the molecule. It is possible, therefore, that test material has been lost during the sample preparation stage. The test protocol/report makes no reference to precautions having been taken to avoid loss of test material by evaporation.

On the basis of the rate of biodegradation of the reference substance (sodium benzoate), the inoculum used in this study seems less active than the one used in other studies.

	Result
	:
	Inoculum: activated sludge from a domestic WWTP
ThOD(nBMA)= 2.36 mg/L

Dissolved
Oxygen (mg/L)      d0           d5         d15       d28

Control            8.7         9.0         9.1       8.75
nBMA (2 mg/L)      8.6         8.95        7.65      7.2
Na-benzoate        8.7         4.3         3.15      3.2

t1/2: 44 days

	Test substance
	:
	Purity: 99.394 %

	Reliability
	:
	(2) valid with restrictions

	30.11.2004
	(106)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	

	Contact time
	:
	 

	Degradation
	:
	= 76  IF "76" <> "" "." 
  (±) % after 28 day(s)

	Result
	:
	readily biodegradable

	Deg. product
	:
	

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

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	Reference substance: Sodium benzoate

Experimental setup:
(1) Medium+inoculum

(2) Medium+inoculum+test sub.(2.8 mg/l, ThOD 2.36 mgO2/mg)

(3) Medium+inoculum+test substance (1.4 mg/l) + reference
    substance (2 mg/l) (ThOD 1.95 mgO2/mg)

(4) Medium+inoculum+ref. sub. (4 mg/l, ThOD 1.67 mgO2/mg)

All tested in 2 replicates except (2): 3 replicates

	Result
	:
	The "pass" level of 60 % being reached within 10 days of
exceeding the 10 % level, n-BMA can be considered as readily
biodegradable.

Validity criteria:

Oxygen consumption in the inoculum control (1) was < 1.5 mg/l in 28d

Residual oxygen in all vessels > 0.5 mg/l at the end of the test

The test substance showed no appreciable toxicity (series (2))

Replicates within a series did not differ by more than 20 %

Biodegradation of the reference substance exceded 60 % after 14 d
Test                  Day

Series      |  Fl.|    0  |   7  |  14  |  21  |  28  |

------------+-----+-------+------+------+------+------+

(1) = Medium    1     8.64   8.37   8.34   7.87   7.69

+ inoculum      2     8.68   8.37   8.35   7.76   7.73

             Mean     8.66   8.37   8.35   7.81   7.71

------------+-----+-------+------+------+------+------+

(2) = Medium    1     8.64   4.21   3.64   ----   2.87

+ inoculum      2     8.68   3.96   3.36   2.94   2.67

+ test sub.     3     8.76   3.96   3.40   2.94   2.63

             Mean     8.69   4.05   3.47   2.94   2.72

------------+-----+-------+------+------+------+------+

(3) = Medium    1     8.63   3.31   2.93   2.51   2.35

+ inoculum      2     8.76   3.23   2.97   2.51   2.27

+ test sub.  Mean     8.70   3.27   2.95   2.51   2.31

+ ref. sub 

------------+-----+-------+------+------+------+------+

(4) = Medium    1     8.67   2.87   2.81   2.51   2.19

+ inoculum      2     8.72   3.07   2.73   2.47   2.27

+ ref. sub   Mean     8.70   2.97   2.77   2.49   2.23

------------+-----+-------+------+------+------+------+

Specific BOD (mg of oxygen consumption per mg test substance)

Test                     Day

Series               |    0  |   7  |  14  |  21  |  28  |

---------------------+-------+------+------+------+------+

(2) = test substance   0.00    1.56   1.75   1.75   1.79

(3) = inhibition test  0.00    1.51   1.60   1.57   1.60

(4) = reference sub.   0.00    1.36   1.40   1.34   1.38

---------------------+-------+------+------+------+------+

BIODEGRADATION (mean of replicates)

Test                     Day

Series               |    0  |   7  |  14  |  21  |  28  |

---------------------+-------+------+------+------+------+

(2) = test substance      0%   65.9%  74.3%  74.2%  76.0%

(3) = inhibition test     0%   77.3%  81.8%  80.4%  81.9%

(4) = reference sub.      0%   81.3%  84.0%  80.3%  82.6%

---------------------+-------+------+------+------+------+

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study.  

	
	(31) (156)

	
	
	

	Type
	:
	aerobic

	Inoculum
	:
	activated sludge

	Concentration
	:
	74.6 mg/l related to Test substance

	
	
	  related to 

	Deg. product
	:
	

	Method
	:
	OECD Guide-line 302 B "Inherent biodegradability: Modified Zahn-Wellens Test"

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	


	Method
	
	Two prepared test vessels each received n-butyl methacrylate a concentration of 74.6 mg/L (50 mg carbon/L). Two additional test vessels received a reference substance, sodium benzoate, at a concentration of 85.7 mg/L (50 mg carbon/L). Two undosed blank controls were established to determine the contribution of the inoculum to DOC levels. The test vessels were then attached to an aeration system and purged continuously. The test vessels were aerated continuously for a 28-day period. The vessels were kept in a darkened environmental chamber designed to maintain a temperature of 22 +/- 3 °C. 

Beginning 3 hours after dosing and continuing three times each week, samples of test solution were withdrawn for DOC analysis. The DOC content of the test system samples was analyzed using a Dohrmann DC-80 Carbon Analyzer. The microbial density of the adjusted sludge prior to test initiation was determined by standard plate count. 



	Remark
	:
	Biodegradation of n-butyl methacrylate was assessed by measuring changes in dissolved organic carbon (DOC) content in test solution dosed with the test substance to provide 50 mg carbon/L. DOC declined rapidly from the treated test systems; however, the loss was determined to be due to volatilization of the test substance rather than to microbial degradation. Thus, an actively-aerated test system was not appropriate for evaluating biodegradability of this substance.   


Based on this information, and in order to better assess the biodegradability of n-Butyl methacrylate, further testing was conducted using a closed-bottle (OECD 301 D) test system (SLI Report #95-7-5970)

At the 3-hour sample interval, the mean net DOC in the n-butyl methacrylate vessels was 8.60 mg/L, indicating 82.8% of the substance was released. By day 2, an average of 98.2% of the carbon added as n-butyl methacrylate had been released from the test system. Because of the rapid rate of DOC loss, a mechanism other than microbial degradation was suspected as the cause of the DOC removal. Some of the test substance may have adsorbed to the sludge solids in the test vessel. More likely, however, is the possibility that the test substance volatilized from the solution and was released to the atmosphere as n-butyl methacrylate parent material. 

To investigate this possibility, a series of small test systems containing mineral medium and n-butyl methacrylate with no inoculum was established in scintillation vials and aerated under negative pressure. The vessels were sampled at 0 and 3 hours and the concentration of n-butyl methacrylate was determined by high-performance liquid chromatography with ultraviolet detection. Within 3 hours, the concentration of n-butyl methacrylate was below detection, indicating that all of the test substance had volatilized. 

The sodium benzoate test systems demonstrated a typical response and demonstrated that the substance was totally degraded during the first 2 days of the test.

	Test substance
	:
	Purity: 99.394 %

	Reliability
	:
	(2) valid with restrictions 

	
	
	Unsuitable test system.

	07.03.2006
	(21)


3.6

BOD5, COD OR BOD5/COD RATIO

3.7

BIOACCUMULATION

	
	
	

	BCF
	:
	 31 - IF "31" <> "" "." 
-
 114

	Elimination
	:
	

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	Estimated using the extreme values (measured) for log Pow
(2.26 - 3.01). The estimated BCF suggests the potential for
bioconcentration in aquatic organisms is moderate. Calculated according to the method of Lyman.

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	06.09.2004
	(75)

	
	
	

	BCF
	:
	= 69 - IF "69" <> "" "." 
-
 75

	Elimination
	:
	

	Method
	:
	other: calculated 

	Year
	:
	2003

	GLP
	:
	no

	Test substance
	:
	


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

	Reliability
	:
	(2) valid with restrictions

	
	
	Accepted calculation method.

	14.04.2003
	(97) (162)


3.8

ADDITIONAL REMARKS

	
	
	


	Remark
	:
	Adsorption onto soil
====================

The soil adsorption coefficient was calculated to range from
8.9 to 61.5, based upon the extreme values (measured) for
log Pow (2.26 - 3.01), using the equation derived by Kenaga
and Goring (1978).

	27.05.2003
	(60) (75)


4.1

ACUTE/PROLONGED TOXICITY TO FISH

	
	
	

	Type
	:
	semistatic

	Species
	:
	Oryzias latipes (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	= 2.65  IF "2.65" <> "" "." 
  

	LC50
	:
	= 5.57  IF "5.57" <> "" "." 
  

	LC100
	:
	= 8.39  IF "8.39" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

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

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Wako Pure Chemical Industries, Ltd., Lot. No.; TPG6919, Purity > 95.0 %


	Method
	:
	-Test Organisms:
 a) Supplier: Sankyo Labo service Co., Ltd. (Tokyo Japan)
 b) Size (length and weight): 2.3 cm (2.0 - 2.4 cm) in
length; 0.18 g     (0.16 - 0.21 g) in weight 
 c) Age: Not described
 d) Any pretreatment: Acclimated for 12 days before testing,
any groups showing > 5 % mortality were not used for
testing.  During acclimination, test fishes were fed with
TETRAMINE. These test organisms were not fed for 24 hours
before the test started.  

-Test substance: butyl methacrylate
 a) Empirical Formula: C8H14O2
 b) Molecular Weight: 142.20g/mol
 c) Purity: > 95.0 %

-Test Conditions:
 a) Dilution Water Source: Dechlorinated tap water
 b) Dilution Water Chemistry: pH: = 7.65 (24ºC)
           Electric conductivity: = 9.4 uS/cm
       Total hardness (as CaCO3): = 30.3mg/L
           Alkalinity (as CaCO3): = 24.7mg/L
 c) Exposure Vessel Type: 3 L test solution in a 5 L Glass
Beaker with glass cap
 d) Nominal Concentrations: control, 0.56, 1.0, 1.8, 3.2,
5.6 and 10mg/L
 e) Vehicle/Solvent and Concentrations: No solvent was used.
100mg/L stock solution was prepared.
 f) Number of Replicates: 1
 g) Fish per Replicates: 10
 h) Renewal Rate of Test Water: Every 24 hours 
 i) Water Temperature: 24±1ºC
 j) Light Condition: 16:8 hours, light-darkness cycle
 k) Feeding: None
 l) Aeration : NoneAnalytical Procedure: The tested
concentrations were measured at the start and the 24th hour
(before exchange of test solution) by High Performance
Liquid Chromatography method.

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

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

----------------------------------------------------------
Nominal          Measured concentration, mg/L      Percent
concentration                                      of
mg/L             0 hr(new)24hr(old)Geometric Mean  Nominal 
-----------------------------------------------------------
Control           N.D.     N.D.       N.D.
0.56              0.62     0.32       0.45            80
1.0               1.00     0.60       0.77            78
1.8               1.80     1.10       1.41            78
3.2               3.26     2.15       2.65            83
5.6               5.68     4.06       4.80            84
10               10.1      6.97       8.39            84    
-----------------------------------------------------------

- Water chemistry (pH and DO) and temperature in test:
   pH: 7.07 - 7.76
   DO: 5.23 - 8.47 mg/L
   Water Temperature: 23.9 - 24.3 ºC


-Effect Data(mortality):
 LC50 (96hr) = 5.57mg/L (95% C.I.; 4.76 - 7.94 mg/L) (mc)
 LC0 (96hr) = 2.65mg/L (mc)
 LC100 (96hr) = 8.39mg/L (mc)
mc: based on measured concentration


- Cumulative Mortality: None of test organisms were killed
during exposure period at control, 0.56, 1.0, 1.8 and 3.2
mg/L, however all test organisms were killed at 10.0 mg/L
after 96 hours later. The lowest level where the test
organisms were killed was 5.6 mg/L at the 96 th hour.

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

Nominal         Cumulative Number of Dead (Percent
Mortality)
Concentration   ------------------------------------------- 
mg/L                24hr     48hr     72hr     96hr 
-----------------------------------------------------------

Control               0 (0)    0 (0)     0 (0)     0(0)
0.56                  0 (0)    0 (0)     0 (0)     0(0)
1.0                   0 (0)    0 (0)     0 (0)     0(0)
1.8                   0 (0)    0 (0)     0 (0)     0(0)
3.2                   0 (0)    0 (0)     0 (0)     0(0)
5.6                   0 (0)    0 (0)     0 (0)     2(20)
10.0                  0 (0)    4 (40)    9 (90)   10(100)
-----------------------------------------------------------

-Other Effect:Toxicological symptom was first observed at
5.6 mg/L (72 hour ).

-----------------------------------------------------------
Nominal                   Symptoms
Concentration     -----------------------------------------
mg/L              24hr    48hr    72hr    96hr
-----------------------------------------------------------Control           N       N       N        N
0.56              N       N       N        N
1.0               N       N       N        N
1.8               N       N       N        N
3.2               N       N       N        N
5.6               N       N      DB       EX
10               RO      DB      DB       AD
                         NS
-----------------------------------------------------------
N : Normal
AD: All dead
DB: Dull behavior
EX: Excitement
NS: Not swimming
RO: Rolling 


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

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	11.01.2005
	(90)

	
	
	

	Type
	:
	flow through

	Species
	:
	Pimephales promelas (Fish, fresh water)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 7  IF "7" <> "" "." 
  

	LC50
	:
	= 11  IF "11" <> "" "." 
  

	LC100
	:
	= 20  IF "20" <> "" "." 
  

	Limit test
	:
	no

	Analytical monitoring
	:
	yes

	Method
	:
	other: TSCA guideline 797.1440; also in compliance with OECD 203 

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS


	Method
	:
	TEST SPECIES: Pimephales promelas obtained from laboratory stock and maintained at the testing facility. Ten fish were randomly assigned to each test concentration or the solvent and dilution water control vessels. The fish were not fed during the exposure period or for 24 hours prior to study start. The batch of fish used was maintained for > 8 weeks at 22 +/- 1°C before study initiation. The fish were held in glass aquaria under daylight and artificial lighting.  The fish from the dilution water control vessel were weighed and measured at the end of the exposure period.  

TEST CONDITIONS AND SOLUTIONS: A dynamic, continuous, flow-through system was used. With the exception of a minimal amount of silicone rubber tubing used for connecting, all components were made of glass. The test solutions were renewed at a nominal rate of 250 mL/minute, such that 95 % exchange of the test solutions was calculated to occur within 5 hours. The depth of the test solutions was 37 cm. The stock solutions were fed by a Watson-Marlow peristaltic pump and an additional series of peristaltic pumps was used to supply freshwater from a temperature controlled head tank. The solutions were mixed through a series of glass mixing chambers and magnetic stirrers before exposure to the test vessels. The dilution ratio of the stock solutions to dilution water was 1:20,000 for all concentrations. Dechlorinated tap water supplied from 100m3 reservoir with an average retention time of 24 hours was used as the dilution water. It was passed through activated carbon and dechlorinated with sodium thiosulphate. The treated water was held in a 36 cm³ reservoir with an average retention time of 8 hours. The water was passed through an ultra violet sterilizer to another storage tank with a capacity of 13.5 m³. The header tank was set to maintain a nominal temperature of 22°C.  

TEST CONCENTRATIONS: The nominal test exposure concentrations were 56, 32, 18, 10, 5.6 and 3.2 mg test substance/L. The solvent concentration in the test vessels was 37.4 to 96.4 µl of dimethylformamide/L. The stock solutions were prepared by weighing into beakers the amount of the test material required to make each nominal concentration in 200 ml of dimethylformamide. Test solutions were mixed adequately. Stock solutions were prepared every three days.

ANALYTICAL MONITORING: Samples of the test solutions were taken for analysis at 0, 24, 48, 72 and 96 hours and analyzed using high performance liquid chromatography (HPLC).  

PHYSICAL/CHEMICAL PARAMETERS: Dissolved oxygen, pH ad temperature of the test vessels were measured throughout the test 96-hour test period. Water hardness, conductivity and free and residual chlorine content of the dilution water were determined daily. A 16 hour light/8 hour dark cycle with ten minute transition periods was used throughout exposure period.

OBSERVATIONS: Observations of mortalities and signs of toxicity were made at 24, 48, 72, and 96 hours.  

STATISTICAL METHODS: The EC50 value was calculated using the Brixham Environmental Laboratory computer program based on Stephan's method. The results of the moving average angle method were selected and the dose response curve was plotted using a Hewlett Packard plotter.

	Remark
	:
	Test Substance concentrations (analysed):
The mean measured values ranged from 54% to 75% of nominal
values in the test vessels. 
LC50 was based on measured concentrations.

	Result
	:
	PHYSICAL/CHEMICAL PARAMETERS: The results of the physical chemical measurements are provided below.
Dissolved oxygen: 8.2 - 8.8 mg/L
pH: 7.24 - 7.46 
Temperature: 21.9 - 22.3°C
Total hardness: 45.0 - 46.6 mg/L as CaCO3
Conductivity: 206 - 212 S/cm

ANALYTICAL RESULTS: The measured concentrations at the start of the test ranged from 48 to 75% of the nominal values and at the end of the test, the measured concentrations ranged from 70 to 75% of the nominal values.  The mean measured concentrations for the test (and % nominal concentration) for the solvent water control, dilution water control, 3.2, 5.6, 10, 18, 32 and 56 mg/L nominal concentrations were 0.15, <0.026, 2.4 (75%), 3.9 (70%), 7.0 (70%), 12 (67%), 20 (63%) and 30 (54%) mg/L, respectively.  

BIOLOGICAL RESULTS: The signs of toxicity observed at the 18, 32, and/or 56 mg/L concentrations included quiescence, weakness, ceased swimming, spiraling, loss of balance, slow respiration, ceased respiration, surfacing and rapid respiration.  

The cumulative percent mortality is summarized in the following table:

Nominal             24 hr      48hr       72hr       96 hr
Conc. (mg/L)
----------------------------------------------------------- 
  56                30         100        100        100
  32                10          80        100        100
  18                 0           0          0         60
  10                 0           0          0          0
   5.6               0           0          0          0
   3.2               0           0          0          0
Solv. Ctrl           0           0          0          0
Dilut. Water Ctrl    0           0          0          0
-----------------------------------------------------------

The LC50 values were calculated on the basis of the mean measured concentrations as mg of n-butyl methacrylate per liter. The LC50 was defined as the concentration resulting in 50% mortality of the fish. The LC50 (95% confidence intervals) results were as follows:  
48 hours: 17 mg/L (14 - 21 mg/L);
72 hours: 14 mg/L (12 - 18 mg/L); and
96 hours: 11 mg/L (8.3 - 14 mg/L).

There were no mortalities in the dilution water, solvent control, or at mean measured concentrations of 7.0 mg/L or less during the 96-hour exposure period.

	Test condition
	:
	Freshwater with no aeration. 

	Test substance
	:
	Purity: 99. 68 %

Contaminants: 0.04 %  Butanol
            < 0.01 %  Methanol
              99 ppm Di-butyl ether
              0.08 %  Isobutyl methacrylate
              0.19 %  Methyl methacrylate
            < 10 ppm  Butyl formate
            < 10 ppm  Hydroxy iso-butyric acid
              14 ppm  Water

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	06.01.2005
	(91)

	
	
	

	Type
	:
	flow through

	Species
	:
	Oryzias latipes (Fish, fresh water)

	Exposure period
	:
	14 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	 .37   

	LC50
	:
	 1.67   

	LOEC
	:
	 .78  IF ".78" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

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

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Wako Pure Chemical Industries, Ltd., Lot. No.; TPG6919, Purity > 95.0 %


	Method
	:
	-Test Organisms: 
 a) Supplier: Sankyo Laboservice Co., Ltd. (Tokyo Japan) 
 b) Size (length and weight): 2.21 cm (2.0 - 2.4 cm) in 
length; 0.196 g (0.153 - 0.236 g) in weight  
 c) Age: Not described 
 d) Any pretreatment: Acclimated for 12 days before testing, 
none of the groups showing > 5 % mortality were used for 
testing. During acclimination, test fishes were fed with 
TETRAMINE. These test organisms were not fed for 24 hours 
before the test started. 
 
 
-Test substance: butyl methacrylate 
 a) Empirical Formula: C8H14O2 
 b) Molecular Weight: 142.20g/mol 
 c) Purity: > 95.0 % 
 
 
-Test Conditions: 
a) Dilution Water Source: Dechlorinated tap water  
b)Dilution Water Chemistry: pH: = 7.65 (24ºC)                
         Electric conductivity: = 9.4 uS/cm                 
     Total hardness (as CaCO3): = 30.3 mg/L               
         Alkalinity (as CaCO3): = 24.7mg/L  
c) Exposure Vessel Type: 2 L test solution in a 5 L Glass 
Beaker with 
glass cap 
d) Nominal Concentrations : control, 0.20, 0.44, 0.95, 2.0 
and 4.4mg/L 
e) Vehicle/Solvent and Concentrations: No solvent was used. 
f) Stock Solutions Preparations and Stability: 100mg/L stock 
solution was prepared. 
g) Number of Replicates: 1 
h) Fish per Replicates: 10 
i) Flow-through-Rate: 10.5 mL/min.(stock solution: 0.5 
mL/min, 
dilution water: 10 mL/min) 
j) Water Temperature: 24±1ºC 
k) Light Condition: 16:8 hours, light-darkness cycle 
l) Feeding: TETRAMIN (2% of fish weight) was fed every day. 
 
-Analytical Procedure: The tested concentrations were 
measured at the start, the 7th day and the 14 th day by High Performance Liquid Chromatography method. 
-Statistical Method: 
a) Data Analysis: Probit method and Moving average method 
for LC50 
b) Method of Calculating Mean Measured Concentrations: 
Arithmetic mean

	Remark
	:
	Based on the findings of the 96h study with nBMA in the same species the mortalities at 0.78 mg/L are probably not related to treatment. As a consequence, a more likely NOEC of this study is 0.78 mg/L.

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

----------------------------------------------------------- 
Nominal  
Conc.              Measured concentration, mg/L 
mg/L       0 Day      7 Day    14 Day   Average 
----------------------------------------------------------- 
Control    N.D.       N.D.      N.D.      N.D 
0.20      0.22        0.17      0.19      0.19 
0.44      0.42        0.34      0.35      0.37 
0.95      0.91        0.64      0.80      0.78 
2.0       2.11        1.55      1.68      1.78 
4.4       4.04        3.80      3.62      3.82 
-----------------------------------------------------------
- Water chemistry (pH and DO) and temperature in test: 
   pH 6.99 - 7.44 
   DO 6.00 - 7.76 mg/L 
   Water Temperature: 23.8 - 24.1ºC 
 
-Effect Data: 
 LC50 (14day) = 1.67 mg/L (95% C.I.; 1.17 - 2.51mg/L) (mc) 
 NOEC (14day) = 0.37 mg/L (mc) 
mc: based on measured concentration 
 
- Cumulative Mortality: No test organism was killed during 
exposure period at control, 0.20 and 0.44 mg/L. On and 
after the 11th day at 4.4mg/L, all test organisms were 
killed. The lowest level where the test organisms were 
killed was 0.95 mg/L at the 3rd day. After 14 days of 
exposure, survival of 80 and 90% was observed among fish  
exposed to the 0.95 and 2.0 mg./L treatment levels, 
respectively. 

-----------------------------------------------------------
Nominal              Cumulative Number of the Dead  
Conc.   ---------------------------------------------------
mg/L 1d  2d  3d  4d  5d  6d  7d  8d  9d 10d 11d 12d 13d 14d 
----------------------------------------------------------
Control 
     0   0   0   0   0   0   0   0   0   0   0   0   0   0 
0.20 0   0   0   0   0   0   0   0   0   0   0   0   0   0 
0.44 0   0   0   0   0   0   0   0   0   0   0   0   0   0 
0.95 0   0   1   1   1   1   1   2   2   2   2   2   2   2 
2.0  0   0   0   0   0   0   0   0   0   0   1   1   1   1 
4.4  0   0   0   0   1   4   6   7   8   9  10  10  10  10 
-----------------------------------------------------------
 
- Calculation of toxic value: Mean measured concentrations because some measured concentrations were < 80 % of the nominal concentrations.

	Reliability
	:
	(1) valid without restriction

	Flag
	:
	Critical study for SIDS endpoint

	29.09.2006
	(90)

	
	
	

	Type
	:
	static

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 112  IF "112" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1975

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Density 0.896 g/cm3

	Reliability
	:
	(4) not assignable

	06.09.2004
	(109)

	
	
	

	Type
	:
	static

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 112  IF "112" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1975

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Density: 0.893 g/cm³

	Reliability
	:
	(4) not assignable

	
	
	

	06.09.2004
	(109)

	
	
	

	Type
	:
	static

	Species
	:
	Lepomis macrochirus (Fish, fresh water)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	> 5  IF "5" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Limited study ie. only two organisms tested at a single test
concentration of 5 mg/l.  Aeration was provided and the pH
quoted as being between 7.5 and 8.2.  No adverse effects
were observed.

	Reliability
	:
	(3) invalid; organisms too few, and only single concentration was used.

	06.09.2004
	(6)

	
	
	

	Type
	:
	static

	Species
	:
	Oncorhynchus mykiss (Fish, fresh water)

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	> 5  IF "5" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Limited study ie. only two organisms tested at a single test
concentration of 5 mg/l.  Aeration was provided and the pH
quoted as being between 7.5 and 8.2.  No adverse effects
were observed.

	Reliability
	:
	(3) invalid; organisms too few, and only single concentration was used.

	06.09.2004
	(6)

	
	
	

	Type
	:
	static

	Species
	:
	Petromyzon marinus

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	> 5  IF "5" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Limited study ie. only two organisms tested at a single test
concentration of 5 mg/l.  Aeration was provided and the pH
quoted as being between 7.5 and 8.2.  No adverse effects
were observed.

	Reliability
	:
	(3) invalid; organisms too few, and only single concentration was used.

	06.09.2004
	(6)

	
	
	

	Type
	:
	static

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

	Exposure period
	:
	24 hour(s)

	Unit
	:
	mg/l

	LC0
	:
	> 5  IF "5" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1985

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Limited study ie. only two organisms tested at a single test
concentration of 5 mg/l.  Aeration was provided and the pH
quoted as being between 7.5 and 8.2.  Temp 13 Deg C.  No
adverse effects were observed.

	Reliability
	:
	(3) invalid; organisms too few, and only single concentration was used.

	06.09.2004
	(6)

	
	
	

	Type
	:
	static

	Species
	:
	

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 125  IF "125" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1975

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Density 0.896 g/cm3

	Reliability
	:
	(4) not assignable

	06.09.2004
	(109)

	
	
	

	Type
	:
	

	Species
	:
	Carassius auratus (Fish, fresh water)

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	LC50
	:
	= 123.7  IF "123.7" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	no data

	Method
	:
	other 

	Year
	:
	1987

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	LC50 quoted as 8.7 x 10-4 mol/L log Kow (octanol-water
partition coefficient) 2.64 (estimated).

	Reliability
	:
	(4) not assignable

	
	
	Possible secondary quotation of data published by Paulet andVidal (1975).

	06.09.2004
	(119)


4.2

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

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

	EC50
	:
	= 25.4  IF "25.4" <> "" "." 
  

	Method
	:
	OECD Guide-line 202 

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Wako Pure Chemical Industries, Ltd., Lot. No.; TPG6919, Purity  > 95.0 %


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

-Test substance: butyl methacrylate
 a) Empirical Formula: C8H14O2
 b) Molecular Weight: 142.20g/mol
 c) Purity:  > 95.0 % 

- Test Conditions:
 a) Dilution Water Source: : Dechlorinated tap water
 b) Dilution Water Chemistry: pH: = 7.65 (24ºC)
           Electric conductivity: = 9.4 uS/cm
       Total hardness (as CaCO3): = 30.3 mg/L
           Alkalinity (as CaCO3): = 24.7mg/L
 c) Exposure Vessel Type: 100 mL test solution in a 200
mLGlass Beaker with glass cap
 d) Nominal Concentrations: control , 10, 18, 32, 56 and
100mg/L
 e) Vehicle/Solvent and Concentrations: No solvent was used.
100mg/L stock solution was prepared.
 f) Number of Replicates: 4
 g) Individuals per Replicates: 5
 h) Water Temperature: 20±1ºC
 i) Light Condition: 16:8 hours, light-darkness cycle
 j) Feeding: None

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

- Statistical Method:
a) Data Analysis: Probit method for LC50
b) Method of Calculating Mean Measured Concentrations: Not
described

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

-----------------------------------------------------------
Nominal      Measured concentration, mg/L   Percent of
                                            Nominal conc. ----------------------------------------------------------- 
mg/L         0 Hour         48 Hour      0 Hour     48 Hour
-----------------------------------------------------------
Control        N.D.          N.D.         -          -
10            10.2          9.13          102        91
18            19.0          16.5          106        92
32            33.2          29.4          104        92
56            58.2          51.6          104        92
100           103           99.4          103        99
-----------------------------------------------------------


- Water chemistry (pH and DO) and temperature in test:
   pH: 7.48 - 7.66
   DO: 8.10 - 8.41 mg/L
   Water Temperature: 19.6 - 20.9ºC


-Effect Data:
  EC50 (48hr) = 25.4 mg/L (95% C.I.; 22.1 - 29.2 mg/L) (nc) 
  NOEC (48hr) = 10 mg/L (nc)
nc: based on nominal concentration


Mortality or Immobility: No test organism was affected at
control and 10 mg/L. All test organisms were afected at
56 mg/L, at 48 th hour and at 100 mg/L, on and after 24 th hour.

The lowest level where the test organisms were killed was
18 mg/L at the 48 th hour.

-----------------------------------------------------------
Nominal            Cumulative Number of Dead or Immobilized
                   Daphnids
                   (Percent Mortality or Immobility)
concentration       ---------------------------------------
mg/L                 24 Hour              48 Hour
-----------------------------------------------------------
Control               0 ( 0 )               0 ( 0 )
10                    0 ( 0 )               0 ( 0 )
18                    0 ( 0 )               2 ( 10 )
32                    0 ( 0 )              16 ( 80 )
56                   10 ( 50 )             20 ( 100 )
100                  20 ( 100 )            20 ( 100 )
-----------------------------------------------------------

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

	Reliability
	:
	(1) valid without restriction                  Guideline study, GLP.

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	06.01.2005
	(90)

	
	
	

	Type
	:
	static

	Species
	:
	Daphnia magna (Crustacea)

	Exposure period
	:
	48 hour(s)

	Unit
	:
	mg/l

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

	EC50
	:
	= 32  IF "32" <> "" "." 
  

	EC100
	:
	= 75  IF "75" <> "" "." 
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: TSCA guideline 797.1300, also in compliance with OECD 202 

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS


	Method
	:
	TEST ORGANISMS: Daphnia magna (less than 24 hours old) obtained from continuous laboratory cultures maintained at Brixham. Twenty daphnids per concentration were exposed for 48 hours in test aquaria (4 replicates of 5 daphnids per concentration). Test organisms were not fed during the course of the test. 


TEST CONCENTRATIONS: Nominal concentrations of 180, 100, 56, 32, 18 and 10 mg/L 


TEST WATER AND TEST CONDITIONS: Reconstituted water medium was used for testing. The water was aerated for >2 hours before use. The test conditions throughout the study were:
pH = 7.76 to 8.44;
Dissolved oxygen = 8.4 to 9.5 mg/L; and
Temperature = 20.4 to 20.6 degrees C.

Exposure vessels were maintained in an area with a photoperiod of 16 hours light and 8 hours dark with 15 minute transitional periods.  

Glass septum vessels were used as test vessels, with 4 replicates per exposure concentration. Each vessel was fully filled with approximately 60 ml of test solution, fitted with PTFE/silicone rubber septa and sealed with a crimp-fitting to exclude all air from the vessels. The test solutions were not aerated.

The test was initiated by the addition of 5 daphnids to each vessel in < 2 ml of dilution water, giving a total of 20 daphnids per concentration.  

TEST MONITORING: Assessments of the response of the Daphnia were made at 24 and 48 hours after commencement of the test. The daphnia were considered immobile if no whole body movement was observed relative to the water within a period of 15 seconds, even if movement of individual appendages was visible.  

The concentration of the test substance in the test solutions was measured at the start of the test using the excess remaining after filling the test vessels and end of the test. At the end of the test, one replicate of each test concentration was sampled. Dissolved oxygen concentration and pH were measured prior to test initiation from the excess solution and at the end of the test from all replicates. Water temperature was measured in an additional test vessel containing no Daphnia at 0, 24 and 48 hours. In addition, temperature in each test solution was measured at the start of the test using the excess solutions and at the end of the test in all test vessels.  

STATISTICAL METHODS: The EC50 value was calculated using the Brixham Environmental Laboratory computer program based on Stephan's method. The results of the moving average angle method were selected and the percentage immobility was plotted against concentration for the 24 and 48 hour data using a Hewlett-Packard plotter.

	Remark
	:
	Test substance concentrations (analysed):
The measured concentrations at the start of the test ranged
from 80 to 89% of the nominal values. The measured
concentrations at the end of the test ranged from 54 to 67 % of the nominal values. The effect concentrations were
calculated on the basis of the mean measured concentrations.

	Result
	:
	ANALYTICAL RESULTS: The measured concentrations at the start of the test ranged from 80 t o 89% of the nominal values and at the end of the test, the measured concentrations ranged from 54 to 67% of the nominal values. The mean measured concentrations for the test (and % nominal concentration) for the dilution water control, 10, 18, 32, 56, 100 and 180 mg/L nominal concentrations were <0.10, 7.4 (74%), 14 (78%), 23 (72%), 38 (68%), 75 (75%), and 140 (78%), respectively.  

BIOLOGICAL RESULTS:  

The cumulative percent immobility is summarized in the following table:

Nominal               24 hr        48hr 
Conc. (mg/L)
----------------------------------------------------------- 
  180                  100         100 
  100                  100         100
   56                   10          95
   32                    0           0
   18                    1*          5*
   10                    0           0
 Control     l           0           0
----------------------------------------------------------- 
  * Not considered related to test substance toxicity due to lack of dose response.

The EC50 values were calculated on the basis of the mean measured concentrations as mg of n-butyl methacrylate per liter. The EC50 was defined as the concentration resulting in 50% immobilization of the Daphnia. The EC50 (95% confidence intervals) results were as follows:  
24 hours: 50 mg/L (43 - 60 mg/L); and
48 hours: 32 mg/L (27 - 39 mg/L).

The no observed effect concentration based on immobility - 23 mg/L. The single mortality observed at the 14 mg/L concentration was not considered to have been an effect of the test material.

	Test substance
	:
	Test substance purity 99.68% (w/w) with certificate of
analysis

	Reliability
	:
	(1) valid without restriction                  Guideline study, GLP..

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	27.01.2006
	(61)


4.3

TOXICITY TO AQUATIC PLANTS E.G. ALGAE

	
	
	

	Species
	:
	Selenastrum capricornutum (Algae)

	Endpoint
	:
	growth rate

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 24.8  IF "24.8" <> "" "." 
  

	LOEC
	:
	= 47  IF "47" <> "" "." 
  

	EC50
	:
	= 31.2  IF "31.2" <> "" "." 
  

	Limit test
	:
	

	Analytical monitoring
	:
	yes

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

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Wako Pure Chemical Industries, Ltd., Lot. No.; TPG6919, Purity > 95.0 %


	Method
	:
	- Test Organisms:
 a) Supplier/Source: Test organisms were reproduced by the
testing laboratory.
 b) Method of Cultivation: Not described 
 c) Stain Number: Not described

-Test substance: butyl methacrylate
 a) Empirical Formula: C8H14O2
 b) Molecular Weight: 142.20 g/mol
 c) Purity: > 95.0 % 

- Test Conditions:
 a) Medium: OECD medium 
 b) Exposure Vessel Type: 100 mL Medium in a 500 mL
Erlenmeyer Flask with glass cap
 c) Nominal Concentrations: control, 10, 18, 32, 56 and
100mg/L
 d) Vehicle/Solvent and Concentrations: No solvent was used.
 e) Stock Solutions Preparations and Stability: 100 mg/L
stock solution was prepared.
 f) Number of Replicates: 3
 g) Initial Cell Number: 10,000 cells/mL
 h) Water Temperature: 23±2 ºC
 i) Light Condition: 4,000 - 5,000 lux, continuously
 j)Shaking: 100 rpm

- Analytical Procedure: Test concentrations were measured at
the start and the 72 nd hour by High Performance Liquid
Chromatography method.

- Statistical Method:
 a) Data Analysis:  Logit method for EC50
 b) Method of Calculating Mean Measured Concentrations (i.e. arithmetic mean, geometric mean, etc.): Not described

	Remark
	:
	NOEC was determined based on growth inhibition.

	Result
	:
	- Measured Concentrations: The tested concentrations were
measured at the start and the 72 nd hour. Some of the
measured concentrations were < 80 % of the nominal
concentrations.
                                       
                                           Percent
            Measured concentration       of nominal      
Nominal              mg/L   mean        concentration
mg/L      0 Hour   72 Hour  meas.*     0 Hour    72 Hour
--------------------------------------------------------
Control     N.D      N.D.
10          7.05     5.06    5.97      70.5     50.6
18         13.3      9.70   11.4       73.9     53.9
32         24.8     19.2    21.8       77.5     60.0
56         47.0     37.0    41.7       83.9     37.0
100       105       73.3    87.7      105       73.3
--------------------------------------------------------
* geometric mean

- Water chemistry (pH) and temperature in test:
    pH: 7.23 - 8.01
   Water temperature: 22.7 - 23.2 ºC 


-Effect Data:
Area Method 
 EbC50(0-72hr) =12.3 mg/L (10.9 - 13.9 mg/L) 

Rate Method
 ErC50(0-72h) =  22.9 mg/L (21.9 - 24.9 mg/L)
 ErC50(0-48h) =  27.2 mg/L (24.9 - 29.7 mg/L)
 ErC50(0-24h) =  35.1 mg/L (29.9 - 42.1 mg/L)
 ErC50(24-72h) = 24.7 mg/L (22.7 - 27.0 mg/L)
 ErC50(24-48h) = 28.0 mg/L (26.1 - 30.2 mg/L)
 
 NOEC = 24.8 mg/L (mc)mc: based on measured concentration


- Percent Growth Inhibition of Selenastrum capricornutum
----------------------------------------------------------

Nominal           Area under the growth curves (Average)
Concentration       Area           Inhibition (%)*1
mg/L              A (0-72hr)      IA (0-72hr)
----------------------------------------------------------
Control            545.2             0.0
10                 333.6            38.8
18                 308              43.4
32                 277.6            49.1
56                  59.6            89.1
100                  0.8            99.9
----------------------------------------------------------


              Growth rates and percent inhibition (Average)
Nominal       -------------------------------------------   
Concentration  Rate      Inhibition(%)   Rate Inhibition(%) ----------------------------------------------------------- 
mg/L       u(24-48hr)  Im(24-48hr)   u(24-72hr) Im(24-72hr) 
-----------------------------------------------------------
Control       0.0387      0.0          0.0369      0.0
10            0.0318      17.8         0.0308     16.3
18            0.0384      0.8          0.0292     20.9
32            0.0464    -19.9          0.0341      7.4
56           -0.0122    131.6         -0.0071    119.2
100          -0.0229    159.1         -0.214     158.0
-----------------------------------------------------------
- Growth Curves: Log phase during the test period
- Calculation of toxic value: It was the mean measured
concentrations.  The reason is that some data of the
measured concentrations were < 80 % of the nominal
concentrations.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	27.01.2006
	(90)

	
	
	

	Species
	:
	Selenastrum capricornutum (Algae)

	Endpoint
	:
	other:  cell density, growth rate and biomass (area under the curve)

	Exposure period
	:
	96 hour(s)

	Unit
	:
	mg/l

	Limit test
	:
	

	Analytical monitoring
	:
	yes

	Method
	:
	other: TSCA guideline 797.1060 

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS


	Result
	:
	ANALYTICAL: Corresponding initial measured concentrations (and % nominal values) for the nominal concentrations of 0, 7.8, 15.6, 31.3, 62.5, 125, 250, 500 and 1000 mg/L were < 0.12, 6.7 (86%), 13 (83%), 26 (83%), 54 (86%), 100 (80%), 210 (84%), 370 (74%) and 400 (40%) mg/l, respectively. The measured concentrations at the end of the 96-hour test were all less than 1% of nominal (assumed to be due to the volatility of the test substance). Therefore, the initial analytically determined concentrations were used for the calculation of the test results.

CELL DENSITY:  
The mean algal cell density (E+04 cells/ml) from 6 control replicates and 3 test substance replicates at each test substance concentration are as follows:

Initial Measured
Concentration    Day 1       Day 2       Day 3       Day 4
-----------------------------------------------------------
Control           3.28       13.3        71.3        263
 6.7 mg/L         3.01       12.6        67.1        255
 13 mg/L          3.26       13.6        71.1        274
 26 mg/L          3.02       12.6        68.7        266
 54 mg/L          1.61        4.91       24.3        115
100 mg/L          1.28        2.18        5.88        18.2
210 mg/L          1.26        1.60        3.80        13.0
370 mg/L          1.18        1.22        1.33         1.32
400 mg/L          1.10        1.19        1.29         1.34
-----------------------------------------------------------

Inoculum (Day 0) cell density = 1.05E+04 cells/ml

The inhibition observed may have been due to physical effects of the particulate material present, as only the concentrations containing undissolved material showed any evidence of inhibition. 

AREA UNDER THE GROWTH CURVE:
The mean areas under the growth curve and percentages of the control indicating statistically significant differences are noted below:

Initial Measured       Mean Area Under           % of 
Concentration     Growth Curve (0-96 hr)         Control
---------------------------------------------------------
    Control                  215.7                  --       6.7 mg/L                    206.796
  13 mg/L                    221.3                 103
  26 mg/L                    213.8                  99
  54 mg/L                     84.7*                 39
 100 mg/L                     14.8*                  7
 210 mg/L                      9.5*                  4
 370 mg/L                      0.7*                  0
 400 mg/L                      0.6*                  0
---------------------------------------------------------

NOEC (growth under the curve) = 26 mg/L
LOEC (growth under the curve)= 54 mg/L
EbC50 (95% confidence limit) = 57 (43 to 76 mg/L)
(Based upon initial measured concentrations)


GROWTH RATES:
The mean growth rates and percentages of the control are noted below:.  
* indicates statistically significant difference from control value.

Initial Measured       Mean Growth          % of 
Concentration        Rate (0-96 hr)       Control
--------------------------------------------------
    Control                1.381              --
    6.7 mg/L               1.373              99
   13 mg/L                 1.391             101
   26 mg/L                 1.384             100
   54 mg/L                 1.174*             85
  100 mg/L                 0.713*             52
  210 mg/L                 0.630*             46
  370 mg/L                 0.058*              4
  400 mg/L                 0.060*              4
--------------------------------------------------


NOEC (growth rate) = 26 mg/L
LOEC (growth rate) = 54 mg/L
ErC50 (95% confidence limit) = 130 mg/L (90 to 180 mg/L)
(Based upon initial measured concentrations)

	Test condition
	:
	SPECIES: Freshwater green alga, Selenastrum capricornutum (Strain ATTC 22662). A culture of the algae in the exponential growth phase was used as inoculum for the test.

TEST DETAILS:  
The nominal concentrations evaluated in this study were: 0, 7.8, 15.6, 31.3, 62.5, 125, 250, 500, and 1000 mg/L. After preparation of the test solutions, a visual assessment showed the control and nominal concentrations up to 31.3 mg/L were clear, colorless solutions. Colorless particles were observed in the stirred suspensions beginning at the 62.5 mg/L concentration with increasing density progressing to an opaque suspension at the 1000 mg/L concentration.  Twenty two hours after test initiation, the test blank solutions (without algal inoculum) appeared to be a clear colorless liquid.

Using aseptic techniques, 100 ml volumes of the appropriate test solution were dispensed into each test and blank vessel.

Six replicate cultures of the control and triplicate cultures at each test substance concentration were employed. One blank vessel (without algal inoculum) for each control and treatment was incubated concurrently. The vessels were randomly repositioned in the incubator daily. 

Each replicate test vessel was inoculated with 0.985 ml of the inoculum culture to give a nominal cell density of 1.00E+04 cells/ml. Three 100 ml volumes of Coulter electrolyte, inoculated in the same manner, had a mean measured cell density of 1.05E+04 cells/ml.

Cell density determinations: The algal cell densities of the inoculum and test cultures were determined by electronic particle counting using a Coulter counter.  After 24, 48, 72 and 96 hours, samples were removed from each test and blank vessel. The appropriate blank particle count was subtracted from that of the test culture to determine the cell density.

TEST CONDITIONS: Artificial culture medium was utilized in a static system with no aeration. The test vessels were borosilicate glass conical flasks of 250 ml nominal capacity closed with polyurethane foam bungs. Each flask contained 100 ml of test solution. The cultures were incubated at 20 +/-20 degrees C under continuous cool white illumination, with orbital shaking at 100 rpm in an incubator.

The pH of each test solution measured at the start of the test ranged from 7.4 to 7.5 and at the end of the test ranged from 7.3 to 9.7. The daily temperature measurements recorded in the incubator ranged from 20.3 to 20.4 degrees C. The temperature was also monitored continually with hourly recording of values which ranged from 19.1 to 19.8 degrees C. The light intensity measured once during the study was 8010 Lux.


ANALYTICAL MONITORING: At the start of the test, samples were taken of each test solution, using the excess remaining solutions after the test vessels were filled, and were analyzed for the concentration of the test substance using a high performance liquid chromatographic (HPLC) system. At the end of the test, each blank solution was sampled and analyzed in the same manner.

STATISTICAL ANALYSES: The area under the growth curve (days 0 to 4) was calculated for each replicate culture, according to the formula provided in the OECD guideline.  These areas were examined by one-way analysis of variance, and Dunnett's procedure was used to identify significant differences from the control (p = 0.05). The individual replicate percentages were transformed to probability scale and analyzed by linear regression against log concentration, to estimate the median effective concentration (based on biomass curve area, EbC50) and its 95% confidence limits.

The average (days 0 to 4) growth rate of each replicate culture was calculated according to the following formula:

            Growth rate = Log n (N2/N1)/t
Where: N1 = cell density at start (E+04 cells/ml)
       N2 = cell density at end (E+04 cells/ml)
       T  = Time interval = 4 days

Growth rate data were analyzed using the same method as described for area under the growth curve. The individual replicate percentages were transformed to probability scale and analyzed by linear regression against log concentration, to estimate the median effect concentration based on growth rate (ErC50) and its 95% confidence limit was analyzed by linear regression against log concentration.

	Test substance
	:
	n-Butyl Methacrylate:  Purity: 99. 68 %

Contaminants: 0.07 %  Butanol
            < 0.01 %  Methanol
              119 ppm  Di-n-butyl ether
              0.05 %  Isobutyl methacrylate
              0.17 %  Methyl methacrylate
            < 20 ppm  Butyl formate
            < 20 ppm  Hydroxy iso-butyric acid
              0.07 %  N-butanol
              64 ppm  Water

	Conclusion
	:
	The EC50 values based upon initial measured concentrations
are:

EbC50 (95% confidence limit) = 57 (43 to 76 mg/L)
ErC50 (95% confidence limit) = 130 mg/L (90 to 180 mg/L)

	Reliability
	:
	(2) valid with restrictions

	
	
	Guideline study, GLP, restriction: loss of test material

	13.07.2007
	(143)

	
	
	

	Species
	:
	other algae: Pseudokirchneriella subcapitata

	Endpoint
	:
	other: Cell counting

	Exposure period
	:
	72 hour(s)

	Unit
	:
	mg/l

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

	EC10
	:
	= 130  IF "130" <> "" "." 
  

	EC50
	:
	> 200  IF "200" <> "" "." 
  

	Method
	:
	other: direct Fluorescence and cell counting 

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	Evaluation: Direct cell counting with Coulter counter

	Result
	:
	Results are expressed as nominal concentrations.

	Test substance
	:
	Purity: > 99,5 %

	Reliability
	:
	(4) not assignable

	
	
	Screening test..

	30.11.2004
	(117)

	
	
	

	Species
	:
	other algae: Pseudokirchneriella subcapitata

	Endpoint
	:
	other: Fluorescence

	Exposure period
	:
	5 hour(s)

	Unit
	:
	mg/l

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

	EC10
	:
	= 110  IF "110" <> "" "." 
  

	EC50
	:
	= 934  IF "934" <> "" "." 
  

	Method
	:
	other: Fluorescein diacetate (FDA) method 

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	Evaluation: Fluorescence of viable cells is measured by fluorecein production

	Result
	:
	Results are expressed as nominal concentrations.

	Test substance
	:
	Purity: > 99,5 %

	Reliability
	:
	(4) not assignable

	
	
	Screening test..

	30.11.2004
	(117)

	
	
	

	Species
	:
	other algae: Pseudokirchneriella subcapitata

	Endpoint
	:
	other: Fluorescence

	Exposure period
	:
	5 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 50  IF "50" <> "" "." 
  

	EC10
	:
	= 19  IF "19" <> "" "." 
  

	Method
	:
	other: direct Fluorescence measurement 

	Year
	:
	2000

	GLP
	:
	no data

	Test substance
	:
	


	Result
	:
	Results are expressed as nominal concentrations.

	Test substance
	:
	Purity: > 99,5 %

	Reliability
	:
	(4) not assignable

	
	
	Screening test..

	07.06.2002
	(117)


4.4

TOXICITY TO MICROORGANISMS E.G. BACTERIA

	
	
	

	Type
	:
	aquatic

	Species
	:
	Pseudomonas putida (Bacteria)

	Exposure period
	:
	18 hour(s)

	Unit
	:
	mg/l

	EC0
	:
	= 31.7  IF "31.7" <> "" "." 
  

	EC50
	:
	> 253.6  IF "253.6" <> "" "." 
  

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1988

	GLP
	:
	yes

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	According to LTWS-No: 10

	Test substance
	:
	Test substance purity 99.8% (w/w)

	Reliability
	:
	(2) valid with restrictions

	
	
	General valid laboratory method.

	13.11.2003
	(34)

	
	
	

	Type
	:
	aquatic

	Species
	:
	Tetrahymena pyriformis (Protozoa)

	Exposure period
	:
	40 hour(s)

	Unit
	:
	mg/l

	IGC50
	:
	= 264.18  IF "264.18" <> "" "." 
  

	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): -0.269 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

	09.03.2006
	(134) (135)

	
	
	

	Type
	:
	

	Species
	:
	Vibrio fisheri (Bacteria)

	Exposure period
	:
	22 hour(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 3.1 - IF "" <> "" "." 
  

	EC10
	:
	= 2.74  IF "2.74" <> "" "." 
  

	EC50
	:
	= 14.4  IF "14.4" <> "" "." 
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: Microtox chronic toxicity test 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	


	Method
	:
	Endpoint: bioluminescense

	Remark
	:
	At least two independent assays were conducted.

	Test condition
	:
	Incubation period: 22 h

	Test substance
	:
	Purity: > 99,5 %

	Reliability
	:
	(4) not assignable

	
	
	Screening test (short-term chronic test)

	29.07.2004
	

	
	
	

	Type
	:
	other

	Species
	:
	

	Exposure period
	:
	5 minute(s)

	Unit
	:
	mg/l

	EC50
	:
	 37  IF "37" <> "" "." 
  

	Analytical monitoring
	:
	no

	Method
	:
	other 

	Year
	:
	1986

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Luminescence inhibition assay.
EC50: 49 mg/l (10 minutes)
      55 mg/l (15 minutes)

	Reliability
	:
	(4) not assignable

	
	
	Valid but unestablished laboratory method.

	06.09.2004
	(10)


4.5.1
CHRONIC TOXICITY TO FISH

4.5.2
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

	
	
	

	Species
	:
	Daphnia magna (Crustacea)

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	21 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 1.1  IF "1.1" <> "" "." 
  

	LCEC
	:
	= 3.35  IF "3.35" <> "" "." 
  

	EC50
	:
	= 6.59  IF "6.59" <> "" "." 
  

	LC50
	:
	= 6.76  IF "6.76" <> "" "." 
  

	Analytical monitoring
	:
	yes

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

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Wako Pure Chemical Industries, Ltd., Lot. No.; TPG6919, Purity > 95.0 %


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

-Test substance: butyl methacrylate
 a) Empirical Formula: C8H14O2
 b) Molecular Weight: 142.20 g/mol
 c) Purity: > 95.0 % 

- Test Conditions:
 a) Dilution Water Source: : Dechlorinated tap water
 b) Dilution Water Chemistry: pH: = 7.65 (24 ºC)
           Electric conductivity: = 9.4 uS/cm
       Total hardness (as CaCO3): = 30.3 mg/L
           Alkalinity (as CaCO3): = 24.7 mg/L
 c) Exposure Vessel Type: 80 mL test solution in a 200 mL
Erlenmeyer flask with glass cap
 d) Nominal Concentrations: control, 0.32, 1.0, 3.2, 10 and
32 mg/L
 e) Vehicle/Solvent and Concentrations: No solvent was used.
 f) Stock Solutions Preparations and Stability: 100 mg/L
stock solution was prepared.
 g) Number of Replicates: 10
 h) Individuals per Replicates: 1
 i) Renewal Rate of Test Water: Every 24 hours 
 j) Water Temperature: 20 +/-1 ºC
 k) Light Condition: 16:8 hours, light-darkness 
 l) Feeding: 0.15-0.18 mg carbon/day/individual (Chlorella
Vulgaris: Green Algae)

- Analytical Procedure: The test concentrations were
measured for both renewal and old test solution at the 7th,
14th and 21th day by High Performance Liquid Chromatography
method.

- Statistical Method:
 a) Data Analysis: Binominal method for LC50
                   Dunnett multiple comparison for NOEC and
                   LOEC
 b) Method of Calculating Mean Measured Concentrations (i.e. arithmetic mean, geometric mean, etc.): Time-weighted Mean

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

	Result
	:
	- Effect: reproduction- Measured Concentrations : The test
concentrations were measured for both renewal and old test
solution at the 7th, 14th and 21th day. Some of the
measured concentrations were >120 % of the nominal
concentration.

Mean measured concentration (mg/L)   Time-weighted  
Nominal                              mean during     
concentration  7d    7d    14d   14d   21d   21d  21 days
(mg/L)        new   old    new   old   new   old  (mg/L)
-----------------------------------------------------------
Control       N.D.  N.D.   N.D.  N.D.   N.D.  N.D.   - 
0.32         0.43   0.33   0.45  0.33   0.37  0.29   0.37
1.0          1.27   0.94   1.28  1.04   1.15  0.92   1.10
3.2          3.59   3.14   3.55  3.15   3.58  3.11   3.35
10           10.9   9.38   10.5  9.88   8.87   -    10.2
32           36.8   -      -     -      -      -     -
-----------------------------------------------------------

- Water chemistry (pH and DO) and temperature in test:
    pH: 7.48 - 7.80
   DO: 7.56 - 8.43 mg/L
   Water Temperature: 19.6 - 20.9º C


- Total hardness: 24.1 - 33.9 mg/L


-Effect Data:
 LC50 (21day) = 6.76 mg/L (95% C.I.; 3.35 - 10.2 mg/L) (mc)
 EC50 (21day) = 6.59 mg/L (95% C.I.; 2.75 - 10.4 mg/L) (mc)
 NOEC (21day) = 1.10 mg/L (mc)
 LOEC (21day) = 3.35 mg/L (mc)
mc: based on measured concentration

- Cumulative Number of Died Parental Daphnids: No test
organism was killed at control, 0.32, 1.0 and 3.2 mg/L,
during the test period. All test organisms were dead by the
18th day at 10 mg/L, by the 3rd day at 32 mg/L.


Nominal         Cumulative number of dead parental daphnids
concentration                      (days)
(mg/L)            1   2   3   4   5   6   7   8   9   10
-----------------------------------------------------------
Control           0   0   0   0   0   0   0   0   0    0
0.32              0   0   0   0   0   0   0   0   0    0
1.0               0   0   0   0   0   0   0   0   0    0
3.2               0   0   0   0   0   0   0   0   0    0
10                0   0   0   0   0   0   0   0   0    0
32                0   4  10  10  10  10  10  10  10   10
-----------------------------------------------------------


Nominal         Cumulative number of dead parental daphnids
concentration                     (days)
(mg/L)       11  12  13  14  15  16  17  18  19   20   21 
-----------------------------------------------------------
Control       0    0   0   0   0   0   0   0   0   0   0
0.32          0    0   0   0   0   0   0   0   0   0   0
1.0           0    0   0   0   0   0   0   0   0   0   0
3.2           0    0   0   0   0   0   0   0   0   0   0
10            1    1   2   5   6   8   9  10  10  10  10
32           10   10  10  10  10  10  10  10  10  10  10
-----------------------------------------------------------


-Effect Data(reproduction): Juveniels were first producted on the 9th day control, 0.32 and 1.0 mg/L, and on the 10th day at 3.2 mg/L. At 10 and 32 mg/L, no juvenile was producted.


Nominal                Mean cumulative numbers of
concentration          juveniles produced per adult (days)
(mg/L)         1 --- 7    8    9    10   11    12    13
-----------------------------------------------------------
Control        0 --- 0    0    6.1  9.1  9.1   21.9  26.8
0.32           0 --- 0    0    2.5  7.5  7.5   13.2  25.8
1.0            0 --- 0    0    2.5  6.7  6.7   10.7  20.5
3.2            0 --- 0    0    0    6.0  6.0    6.0  18.8
10             0 --- 0    0    0    0    0      0     0
32             0 --- -    -    -    -    -      -     -
-----------------------------------------------------------


Nominal                 Mean cumulative numbers of 
concentration          juveniles produced per adult (days)
(mg/L)       14    15   16    17    18     19    20    21
-----------------------------------------------------------
Control     26.8  52.5  59.9  59.9  68.9   83.3  83.3  85.2 
0.32        25.8  36.5  58.5  58.5  61.1   75.6  75.6  75.6 
1.0         20.5  32.1  53.4  53.4  53.6   73.8  75.0  75.0 
3.2         18.8  19.7  43.6  47.4  47.4   57.0  64.0  64.0 
10           0     0     0     0     -      -     -     -
32           -     -     -     -     -      -     -     -
-----------------------------------------------------------


Cumulative numbers of juveniles produced per adult alive for 21 days

                      Nominal Concentration , mg/L
                      (Measured Concentration, mg/L)        
-----------------------------------------------------------
Ves.No.   Control  0.32    1.0     3.2     10     32
                  (0.37)  (1.10)  (3.35)  (10.2) (36.8)
-----------------------------------------------------------
1           79      73      77      64     D       D
2           88      64      72      76     D       D
3           90      87      78      65     D       D
4           79      80      72      67     D       D
5          124      79      72      60     D       D
6           82      71      77      86     D       D
7           83      81      61      63     D       D
8           72      71      85      68     D       D
9           74      64      76      37     D       D
10          81      86      80      54     D       D
-----------------------------------------------------------

Mean       85.2    75.6    75.0     64.0
S. D.      14.70   8.276   6.377    12.91
-----------------------------------------------------------

Inhibiton ratio(%)    11.2    12.0      24.9
Significant difference*1                 *
-----------------------------------------------------------
D: Were not calculated because the parental Daphnia magna
was dead during a days testing period
*1: Indicate a significant difference by Dunnett multiple
comparison procedure

- Calculation of toxic values: It was the mean measured
concentrations. The reason is that some of the measured
concentrations were > 120 % of the nominal concentration.

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	Flag
	:
	Critical study for SIDS endpoint

	06.01.2005
	(90)

	
	
	

	Species
	:
	Daphnia magna (Crustacea)

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	21 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 2.6  IF "2.6" <> "" "." 
  

	LCEC
	:
	= 4.9  IF "4.9" <> "" "." 
  

	EC50
	:
	> 8.4  IF "8.4" <> "" "." 
  

	Analytical monitoring
	:
	yes

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

	Year
	:
	1995

	GLP
	:
	yes

	Test substance
	:
	other TS


	Method
	:
	TSCA guideline 797.1330

TEST ORGANISMS: Daphnia magna were obtained from laboratory cultures maintained at Springborn. Forty organisms (less than or equal to 24 hours old) were exposed for 21 days in duplicate test aquaria (20 daphnids per replicate vessel).  Test organisms were fed an algal suspension two to three times daily during exposures.  

TEST WATER AND TEST CONDITIONS: Test water was prepared by fortifying well water based on the formula for hard water and filtering it through an Amberlight XAD-7 resin column and a carbon filter. The following represents the mean water quality values for the control and test chambers throughout the 21 day exposure period:

Dissolved oxygen = 8.6 to 9.0 mg/L;
Temperature = 20 degrees C;
Total hardness = 160 to 170 mg/L CaCO3;
Total alkalinity = 100 - 110 mg/L CaCO3;
Specific conductivity = 490 µmhos/cm; and 
pH = 7.9 to 8.3.

Exposure vessels were maintained in an area illuminated (35 to 55 footcandles) with fluorescent lights and the photoperiod was 16 hours light and 8 hours dark. Two replicate glass exposure vessels (2.0 L battery jar) were established for each treatment level and control. A stock solution of the test substance with acetone as the solvent was introduced into the diluter system to deliver the proper volume of test material solution into the appropriate test vessels. Each exposure vessel received approximately 6.0 solution volume replacements per day of newly prepared test solution via an intermittent proportional flow-through diluter apparatus in order to provide a 90% test solution replacement rate of approximately 9 hours. A similar system was used to deliver a solvent stock solution into the solvent control test vessels. Throughout the 21-day test, exposure solutions containing n-butyl methacrylate were clear, colorless and contained no visible sign of undissolved test material.  

TEST CONCENTRATIONS: Nominal concentrations of 1.6, 3.1, 6.3, 13 and 25 mg a.i./L.  

TEST MONITORING: The number of immobilized adult daphnids and observations of abnormal behavior were recorded on test days 1, 2, 4, 7, 10, 13, 14, 17, 20 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.  Offspring were then removed from the test vessels by filtering the exposure solution through a fine mesh net.  The offspring were removed from the net into a holding vessel, counted and discarded. The number of immobilized offspring and the time to first brood release were recorded for each replicate vessel. In addition, observations of the physical characteristics of the test solutions were recorded whenever test organisms were observed.  

ANALYTICAL MONITORING: Both replicates of each treatment level and the controls were sampled and analyzed for n-butyl methacrylate concentration twice prior to the start of the definitive exposure. During the in-life phase of the definitive test, water samples were removed from both replicate vessels of each treatment level and the controls and analyzed for n-butyl methacrylate concentrations on test days 0, 7, 9, 14 and 21. Three quality control samples were also prepared at each sampling interval and remained with the appropriate set of exposure solution samples throughout the analytical process. All samples were analyzed using a high performance liquid chromatographic (HPLC) with ultraviolet (UV) detection.  

STATISTICAL METHODS: Analyses were performed using the mean organism response in each vessel rather than individual response values. All statistical conclusions were made 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 following procedures were used:

1. Significant differences in the percent survival were determined after arcsine square-root percentage transformation of the data.
2. The Shapiro-Wilks Test for normality was conducted to compare the observed sample distribution with a normal distribution. If the data were not normally distributed, then a non-parametric procedure was used for subsequent analysis.
3. Bartlett's Test was utilized to verify homogeneity of variance.
4. Williams' Test was used to evaluate survival and reproduction parameters.

The maximum acceptable Toxicant Concentration (MATC) is the theoretical threshold concentration expected to produce no deleterious effects and is equal to the geometric mean of the limits set by the LOEC and the NOEC. Based on these data, the MATC of n-butyl methacrylate to Daphnia magna was estimated using a computer program.

	Remark
	:
	EC50 was empirically estimated to be > 8.4 mg active
ingredient/L, the highest concentration maintained during
this test.

	Result
	:
	ANALYTICAL RESULTS: Generally, the average recoveries ranged from 33 to 52% of nominal. Mean measured concentration averaged 39% of nominal concentrations and defined the exposure concentrations as 0.83, 1.0, 2.6, 4.9 and 8.4 mg a.i./L.  

The quality control samples at each analysis interval established recoveries which ranged from 90.9 to 106% of the nominal fortified levels (2.0 to 25.0 mg a.i./L).  

BIOLOGICAL RESULTS: The  21-days survival and reproduction data are summarized in the following table:

Mean Measured   Percent    # of Offspring     Day of First
Concentration   Survival     per female       Brood Release
-----------------------------------------------------------
Control           93         65                   8
Solvent control   98         61                   8
Pooled control    95         63                   8
0.83 mg a.i./L    95         63                   8
1.0 mg a.i./L    100         73                   8
2.6 mg a.i./L     95         61                   8
4.9 mg a.i./L     95         48*                  9
8.4 mg a.i./L     90         26*                 11
-----------------------------------------------------------
* = significantly different from pooled control

Throughout the exposure period, no young were observed to be immobilized in any concentration of n-butyl methacrylate or control solutions.

EC50 was empirically estimated to be > 8.4 mg a.i./L, the highest concentration maintained during this test.

LOEC = 4.9 mg a.i./L
NOEC = 2.6 mg a.i./L
MATC > 2.6 mg a.i./L and < 4.9 mg a.i./L (Geometric Mean MATC = 3.6 mg a.i./L)

	Test condition
	:
	Flow-through conditions

	Test substance
	:
	n-butyl methacrylate, (CAS No. 97-88-1), Sample No. N205
Purity: 99.486 % ester; 0.00069% methacrylic acid

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	05.01.2005
	(115)

	
	
	

	Species
	:
	other: Brachionus calyciflorus

	Endpoint
	:
	reproduction rate

	Exposure period
	:
	2 day(s)

	Unit
	:
	mg/l

	NOEC
	:
	= 50  IF "50" <> "" "." 
  

	EC50
	:
	= 128  IF "128" <> "" "." 
  

	EC10
	:
	= 17.3  IF "17.3" <> "" "." 
  

	Analytical monitoring
	:
	no data

	Method
	:
	other: Brachionus calyciflorus 2-d test 

	Year
	:
	1999

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	At least two independent assays were conducted.

	Test substance
	:
	Purity: > 99,5 %

	Reliability
	:
	(4) not assignable

	
	
	Screening test (short-term chronic test)

	05.01.2005
	(116) (117)


4.6.1
TOXICITY TO SEDIMENT DWELLING ORGANISMS

4.6.2
TOXICITY TO TERRESTRIAL PLANTS

4.6.3
TOXICITY TO SOIL DWELLING ORGANISMS

4.6.4
TOX. TO OTHER NON MAMM. TERR. SPECIES

4.7

BIOLOGICAL EFFECTS MONITORING

4.8

BIOTRANSFORMATION AND KINETICS

4.9

ADDITIONAL REMARKS

5.0

TOXICOKINETICS, METABOLISM AND DISTRIBUTION

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	

	Method
	:
	

	Year
	:
	2002

	GLP
	:
	

	Test substance
	:
	other TS


	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

	09.12.2004
	(53)

	
	
	

	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

	06.01.2005
	(53)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	Remark
	:
	Butyl methacrylate interacted with cytochrome P450 forming
type 1 spectral complex

	Reliability
	:
	(2) valid with restrictions

	19.08.2004
	(64)

	
	
	

	In Vitro/in vivo
	:
	In vitro

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	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.

Apparent Second-Order Rate Constants for the Reaction of Glutathione with Acrylate and Methacrylate Esters
Ester               Apparent second-order rate constant
                    (K app, liter mol-1 min-1) a)
-------------------+-----------------------------------
Methyl acrylate      52.0 ± 5.0
Ethyl acrylate       26.6 ± 6.0
Butyl acrylate       38.7 ± 3.3
Tetraethyleneglycol 143.0 ± 4.0
diacrylate          (72.0 ± 6.4) b)
-------------------+-----------------------------------
Methyl methacrylate   0.325 ± 0.059 c)
Ethyl methacrylate    0.139 ± 0.022
Butyl methacrylate    No appreciable reaction rate
Tetraethyleneglycol   1.45 ±:0.17
dimethacrylate       (0.725 ± 0.087) b)
Ethyleneglycol        0.83 ± 0.12
dimethacrylate       (0.406 ± 0.059) b)c)
-------------------+-----------------------------------
a) Mean ± standard deviation of three experiments at 37°C and pH 7.4.
b) Bifunctional esters calculated as two independent esters.
c) The rate constant of each acrylate with the exception of methyl methacrylate and ethyleneglycol dimethacrylate (as two independent esters) is significantly different (p   0.05) from that of any other acrylate.

Acrylates and methacrylates show a difference of roughly two orders of magnitude in reactivity towards GSH, obviously due to the steric hindrance of the nucleophilic reaction by the presence of the alpha-methyl group in methacrylates. 

In whole blood the difference in reactivity between acrylates and methacrylates appeared to be considerably smaller.

In both subgroups the reactivity towards GSH decreases with increasing length of the alcohol side chain. Bifunctional esters show a reactivity which is higher than that of the monoesters, absolutely and relatively (more than the proportional effect expected by the presence of two double bonds).

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

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	11.04.2006
	(80) (82)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Toxicokinetics

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	Remark
	:
	Intravenous Administ 
==========================

Produced a biphasic response in blood pressure ie. an abrupt
fall followed by a secondary rise.  Decreased heart rate.
Increased respiratory rate.  Intravenous (i.v.)

	Reliability
	:
	(4) not assignable

	19.08.2004
	(87)

	
	
	

	In Vitro/in vivo
	:
	In vitro

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	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 butyl methacrylate; the second order rate constant Km for the carboxylesterase hydrolysis of butyl methacrylate was about 72 +/- 28* uM and Vmax was 1.84 ± 0.64* 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.

	Test substance
	:
	butyl methacrylate

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	11.04.2006
	(81) (83)

	
	
	

	In Vitro/in vivo
	:
	

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


	Remark
	:
	n-Butylmethacrylate was hydrolysed by rat liver microsomal
fractions in vitro.  n-Butanol formation from BMA was 4-fold higher than the methanol formation from MMA

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	19.08.2004
	(66)

	
	
	

	In Vitro/in vivo
	:
	In vivo

	Type
	:
	Metabolism

	Species
	:
	

	Number of animals
	
	

	                        Males
	:
	

	                        Females
	:
	

	Doses
	
	

	                        Males
	:
	

	                        Females
	:
	

	Vehicle
	:
	


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

	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	30.09.2004
	(128)


5.1.1
ACUTE ORAL TOXICITY

	
	
	

	Type
	:
	LD50

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

	Species
	:
	rat

	Strain
	:
	other:  Crl:CD BR

	Sex
	:
	male/female

	Number of animals
	:
	

	Vehicle
	:
	other: Mazola (corn oil)

	Doses
	:
	

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

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	SPECIES/SEX: Young adult male and female Crl:CD BR rats, 7
weeks old, weighing  av. 217 grams (males) and av. 167 grams
(females); housed singly or in pairs by sex. Food and water
available ad libitum, except overnight prior to dosing and 4
hours post-dosing. 
DOSE LEVEL(s) and NUMBER OF DOSES: A single dose of 2000
mg/kg. The average dose volume was 2.2 ml for males and 1.7
ml for females. Doses were based upon fasted weight
NUMBER OF ANIMALS/DOSE: 5 males and 5 females per dose group. 
MEASURED ENDPOINT/INDEX (i.e. LD50): LD50 > 2000 mg/kg
STUDY METHOD: A single dose of n-butyl methacrylate was
given to both male and female rats via intragastric
intubation.  Animals were observed daily for 14 days for
signs of toxicity, mortality and body weight changes. At
termination all rats were necropsied

	Result
	:
	RESULTS/OBSERVATIONS: There were no deaths, no clinical
signs of toxicity, no body weight changes and no adverse
findings at necropsy.

	Test substance
	:
	Purity: 99.49 %

Contaminantes: 0.130 % Butanol
               0.005 % Di-butyl ether
               0.005 % Isopropyl methacrylate
               0.327 % Methyl methacrylate
               0.008 % Water
               0.0065 % unknown 
               0.0008 % Acid (by titration)

	Reliability
	:
	(1) valid without restriction

	
	
	DATA QUALITY: Although a single dose limit study it was conducted in accordance OECD and The study meets national and international scientific standards and provides sufficient information to support the conclusions regarding the acute oral toxicity of n-Butyl Methacrylate.

	Flag
	:
	Critical study for SIDS endpoint

	06.09.2004
	(131)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 20292  IF "20292" <> "" "." 
  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


	Method
	:
	Male ddY mice (24-27 g) were used for determining the acute oral toxicity of test compounds. The LD50 was assayed according to Weil using 4 aminmal per dose level and 4 different doses.

	Remark
	:
	LD50: 142.7 mmol/kg; MW = 142.20; g/mol = 20,292 mg/kg

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

	Reliability
	:
	(4) not assignable

	
	
	Limited details.

	16.12.2004
	(154)

	
	
	

	Type
	:
	LD50

	Value
	:
	> 20000  IF "20000" <> "" "." 
  mg/kg bw

	Species
	:
	rat

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

	30.03.2005
	(35)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 7000 - IF "7000" <> "" "." 
-
 10000 mg/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 (peer-reviewed handbook).
The data are reported to be unpublished, original data of the author (Fasset) from the Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester NY

	30.03.2005
	(35)

	
	
	

	Type
	:
	LD50

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

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(68)

	
	
	

	Type
	:
	LD50

	Value
	:
	 22600  IF "22600" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1969

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Manufacturers MSDS and secondary literature

	04.01.2005
	(3)

	
	
	

	Type
	:
	LD50

	Value
	:
	 18020  IF "18020" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	20.0 ml/kg - density 0.901
Believed to by reported also under Shepel' Skaya NR. 
Toxicity of butyl methacrylate Gig Tr Prof Zabol (9) 57-58
1975 [Chem Abstr 84 (3) 13163 1976]

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(136)

	
	
	

	Type
	:
	LD50

	Value
	:
	 18561  IF "18561" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1969

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	22.6 ml/kg - density 0.901

	Reliability
	:
	(4) not assingable

	
	
	The studies are generated pre-GLP and of limited detail.  However, the data were derived in a reputable laboratory and reported by the primary authors in a peer-reviewed paper.

	30.03.2005
	(144)

	
	
	

	Type
	:
	LD50

	Value
	:
	> 20300  IF "20300" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(128)

	
	
	

	Type
	:
	LD50

	Value
	:
	 17900  IF "17900" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other: Pre-dates GLP 

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	other TS:  n-Butyl Methacrylate; sp. gravity 0.895 @20 degrees C; B.Pt. 163 degrees C


	Method
	:
	SPECIES/SEX: Albino rat
DOSE LEVEL(s) and NUMBER OF DOSES: A single dose of 17.9
gm/kg given to rats; All doses given via stomach intubation.
NUMBER OF ANIMALS/DOSE: 20 rats
STUDY METHOD: Doses were given via stomach tube to test
animals and observed to toxic symptoms and death.

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. LD50): An LD50 in rats was not
calculated since only 2/20 rats died. The LD50 in rats would
be greater than 17.9 g/kg based upon these results.
RESULTS/OBSERVATIONS: Author noted that both species (rat
and rabbit) 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 died in a coma.

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: That portion of the study that evaluated the
acute oral toxicity in rats is considered to meet minimal
scientific standards. Although only one dose level was used
(17.9 grams/kg) it exceeded the OECD Limit dose of 2000
mg/kg. Therefore, it demonstrates that the test material is
not acutely toxic by the oral route. However, the rabbit
portion of the study does not meet national and
international scientific standards and provides insufficient
information to support the conclusions regarding the acute
oral toxicity of n-Butyl Methacrylate to that species.

	25.04.2003
	(27)

	
	
	

	Type
	:
	LD50

	Value
	:
	 13515  IF "13515" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	15.0 ml/kg - density 0.901
Believed to be reported also under Shepel' skaya NR. 
Toxicity of butyl methacrylate Gig Tr Prof Zabol (9) 57-58,
1975 [Chem Abstr 84(3) 13163, 1976]

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(136)

	
	
	

	Type
	:
	LD50

	Value
	:
	 12900  IF "12900" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1976

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(41)

	
	
	

	Type
	:
	LD50

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

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(68)

	
	
	

	Type
	:
	LD50

	Value
	:
	 14416  IF "14416" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Quoted as 16 ml/kg - (density 0.901)

	Reliability
	:
	(4) not assignable

	
	
	Documentation insufficient for assessment although likely reliable with restrictions.

	06.09.2004
	(70)

	
	
	

	Type
	:
	LD50

	Value
	:
	> 6300  IF "6300" <> "" "." 
  mg/kg bw

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(128)

	
	
	

	Type
	:
	LD50

	Value
	:
	 25000  IF "25000" <> "" "." 
  mg/kg bw

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1976

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(41)

	
	
	

	Type
	:
	LDLo

	Value
	:
	 5370  IF "5370" <> "" "." 
  mg/kg bw

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other: Pre-dates GLP 

	Year
	:
	1941

	GLP
	:
	no

	Test substance
	:
	other TS:  n-Butyl Methacrylate; sp. gravity 0.895 @20 degrees C; B.Pt. 163 degrees C


	Method
	:
	SPECIES/SEX: rabbits
DOSE LEVEL(s) and NUMBER OF DOSES: 6 doses given to rabbits:
5.4, 6.3, 7.2, 8.1, 9, and 10.7 g/kg. All doses given via
stomach intubation.
NUMBER OF ANIMALS/DOSE: 1 rabbit per dose.
STUDY METHOD: Doses were given via stomach tube to test
animals and observed to toxic symptoms and death.

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. LD50): In rabbits, 4/6 rabbits
died within 12-36 hours after dosing. However, only 1 rabbit
per dose was used and mortalities did not occur in a dose
related manner. Mortality and survival were as follows: 1
each survived a single dose of 5.37 and 8.06 g/kg; 4 died at
a single dose of 6.27, 7.16, 9, and 10.74 g/kg.
RESULTS/OBSERVATIONS: Author noted that both species (rats
and rabbits) 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 died in a coma.

	Reliability
	:
	(2) valid with restrictions

	
	
	DATA QUALITY: That portion of the study that evaluated the
acute oral toxicity in rats is considered to meet minimal
scientific standards. Although only one dose level was used
(17.9 grams/kg) it exceeded the OECD Limit dose of 2000
mg/kg. Therefore, it demonstrates that the test material is
not acutely toxic by the oral route. However, the rabbit
portion of the study does not meet national and
international scientific standards and provides insufficient
information to support the conclusions regarding the acute
oral toxicity of n-Butyl Methacrylate to that species.

	25.04.2003
	(27)


5.1.2
ACUTE INHALATION TOXICITY

	
	
	

	Type
	:
	LC50

	Value
	:
	ca. 29  IF "29" <> "" "." 
  mg/l

	Species
	:
	rat

	Strain
	:
	other:  Crl:CD BR

	Sex
	:
	male/female

	Number of animals
	:
	60

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	4 hour(s)

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

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS


	Method
	:
	EPA TSCA-guideline, 40 CFR 792

	Remark
	:
	Groups of five rats exposed to atmospheres containing BMA
aerosol and vapour in air for 4 hours. Exposure
concentrations were 14, 18, 24, 27, 29 or 36 mg/l. Deaths
occurred at 29 mg/l (4901 ppm) or greater BMA in air. LC50
could not be calculated.

	Result
	:
	All rats in the 14, 18, 24, 27 mg/L survived the exposure
and recovery period. Following exposure, clinical
observations included abnormal gait (three of ´ten rats at
24 mg/L only), discharge, diarrhea, hunched posture,
irregular respiration, lethargy, lung noise, tremors (one
rat only at 18 mg/L), and wet fur. Stained fur, corneal
opacity, and weakness developed during the recovery period.
Rats showed slight to severe body-weight losses on test day 2, and sporadic slight body-weight losses during the
remainder of the recovery period.

	Test condition
	:
	Purity: 99.6 %

Composition: 99.56  % Butyl methacrylate
              0.110 % Butanol
              0.005 % Di-butyl ether
              0.005 % Ethyl Methacrylate
              0.026 % Isopropyl methacrylate
              0.277 % Methyl methacrylate
              0.008 % Water
              0.027 % unknown
Inhibitor:  > 7 to 10 ppm MEHQ

	Test substance
	:
	Nose-only exposure for a single four-hour period to an
atmosphere of BMA in air.
Test concentration: 13.8, 18.2, 23.9, 26.6, 28.6, 36.0 mg/L
Post-exposure period: 14 day

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	03.08.2004
	(59)

	
	
	

	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 condition
	:
	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

	09.12.2004
	(53)

	
	
	

	Type
	:
	LC0

	Value
	:
	> 880  IF "880" <> "" "." 
  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 (peer-reviewed handbook).
The data are reported to be unpublished, original data of the author (Fasset) from the Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester NY

	05.01.2005
	(35)

	
	
	

	Type
	:
	LC0

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

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	8 hour(s)

	Method
	:
	other 

	Year
	:
	1969

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Concentrated vapour inhalation; maximum time for no deaths
equaled 8 hours.

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature, data collection

	06.09.2004
	(144)

	
	
	

	Type
	:
	LC0

	Value
	:
	 2.9 - IF "2.9" <> "" "." 
-
 5 mg/l

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	8 hour(s)

	Method
	:
	

	Year
	:
	1941

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	SPECIES/SEX: Albino rats, rabbits and guinea pigs.  Sex or age not stated.
DOSE LEVEL(s) and NUMBER OF DOSES: 4 doses were administeredto each species: 2.9, 3.4, 4 and 5 mg/L (author noted it was not possible to get a higher concentration than 5 mg/L).  
NUMBER OF ANIMALS/DOSE: 2 rats; and 1 rabbit and 1 g. pigper dose. 
STUDY METHOD: Study was conducted in a 47.1  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.

	Remark
	:
	All animals survived.  Doses quoted as 2.9, 3.4, 4.0 and 5.0 mg/l equating to 499, 585, 688 and 861 ppm.

	Reliability
	:
	(3) invalid

	
	
	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 n-Butyl 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.

	08.09.2004
	(27)

	
	
	

	Type
	:
	LC50

	Value
	:
	 4910  IF "4910" <> "" "." 
  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: n-Butyl methacrylate, purity not specified


	Remark
	:
	Also believed to be reported under J Toxicol Environ Health 16 811, 1985 cited in RTECS, April 1992
LC50 4910 ppm equating to approximately 28.5 mg/L

	Reliability
	:
	(2) valid with restrictions

	06.09.2004
	(105)

	
	
	

	Type
	:
	LC50

	Value
	:
	> 5  IF "5" <> "" "." 
  mg/l

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	8 hour(s)

	Method
	:
	other 

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	> 5 mg/L equates to greater than approximately 900 ppm

	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	06.09.2004
	(63)

	
	
	

	Type
	:
	LC50

	Value
	:
	 6  IF "6" <> "" "." 
  mg/l

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	 unspecified

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	6 mg/L equates to 1032 ppm

	Reliability
	:
	(4) not assignable

	
	
	Although a handbook it is possibly refering to Shepel' Skaya, 1974 Abstract therefore insufficient information to determine reliability.

	06.09.2004
	(128)

	
	
	

	Type
	:
	other

	Value
	:
	 19.7  IF "19.7" <> "" "." 
  mg/l

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	4 hour(s)

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Hypercolemia of rat organs, emphysematous swelling and point
haemorrhages of the lungs. Circulation disturbances in the
organs persisted for 2 weeks. Emphysema and lung
haemorrhages persisted for 1 month. 19.7 mg/L equates to
approximately 3388 ppm.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(68)

	
	
	

	Type
	:
	other

	Value
	:
	 6  IF "6" <> "" "." 
  mg/l

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	4 hour(s)

	Method
	:
	other 

	Year
	:
	1975

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Inhalation toxicity threshold 6 mg/l equates to
approximately 1032 ppm.

Possible/probable source of Patty reference.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(137)

	
	
	

	Type
	:
	other

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

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	4 hour(s)

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Low toxicity.  Weakly cumulative effect.  CNS functioning
disrupted at concs > 6 mg/l.  No effect on blood
composition.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(136)

	
	
	

	Type
	:
	other

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

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	8 hour(s)

	Method
	:
	other: no data 

	Year
	:
	1975

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Concentration > 880 ppm

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(1)

	
	
	

	Type
	:
	LC50

	Value
	:
	 26.1  IF "26.1" <> "" "." 
  mg/l

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	2 hour(s)

	Method
	:
	other 

	Year
	:
	1957

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Abs. narcotic and lethal concentration 45 mg/l (7740 ppm)
Average narcotic conc 38.7 mg/l (6656 ppm)
Threshold concn for side position 27 mg/l (4644 ppm)
Minimum effect concn 0.5 mg/l (86 ppm)
Slight lachrymatory action.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(24)

	
	
	

	Type
	:
	other

	Value
	:
	 17.01  IF "17.01" <> "" "." 
  mg/l

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	7.6 hour(s)

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	No mortality in 5 animals exposed 17.01 mg/L equates to
approximately 2900 ppm.

	Reliability
	:
	(3) invalid

	
	
	Screening method with significant limitations

	06.09.2004
	(70)

	
	
	

	Type
	:
	other

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

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Exposure time
	:
	4 hour(s)

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Low toxicity, weakly cumulative effect CNS functioning
disrupted at concs > 6 mg/L.  No effect on blood
composition.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(136)


5.1.3
ACUTE DERMAL TOXICITY

	
	
	

	Type
	:
	LD50

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

	Species
	:
	rabbit

	Strain
	:
	New Zealand white

	Sex
	:
	male/female

	Number of animals
	:
	10

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	OECD Guide-line 402 "Acute dermal Toxicity"

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS:  n-Butyl Methacrylate; 99.49% purity


	Method
	:
	SPECIES/SEX: New Zealand White Rabbits, young adult malesand females, weighing 2423-2678 grams.
DOSE LEVEL(s) and NUMBER OF DOSES: A single dose of 2000mg/kg  NUMBER OF ANIMALS/DOSE: 5 males and 5 females; housedsingly. STUDY METHOD: The day before dosing each rabbit's hair wasshaved between the scapular and lumbar region of the back. Animals were fitted with a plastic Elizabethan collar toprevent ingestion. The test material was then spread evenlyover a gauze pad (about 190 sq. cm or 10% of the bodysurface area) and then this was applied to the exposed skinsite and held in contact by impervious bandages for 24hours. After 24 hours the bandages were removed and the skinsites washed with soap and water. Dermal effects were scoredaccording to Draize. Animals were observed for mortality,body weight change (days 1, 7 adnd 14) and general behaviorthroughout the study. All animals were subjected to a grossnecropsy after a 14 day observation period.

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. LD50): Acute Dermal LD50 >2000 mg/kg.RESULTS/OBSERVATIONS: There were no deaths and only slightbody weight decrease at day 1. No adverse findings atnecropsy except for discoloration at the site of contact.Skin irritation was moderate to severe and persistedthroughout the 14 day observation period.

	Test substance
	:
	Purity: 99.49 %

Contaminantes: 0.130 % Butanol
               0.005 % Di-butyl ether
               0.005 % Isopropyl methacrylate
               0.327 % Methyl methacrylate
               0.008 % Water
               0.0065 % unknown 
               0.0008 % Acid (by titration)

	Reliability
	:
	(1) valid without restriction

	
	
	DATA QUALITY: Study was conducted in accordance with arecognized scientific procedure for determining the acutedermal toxicity of a test substance, following GLPregulations. The study meets national and internationalscientific standards and provides sufficient information tosupport the conclusions regarding the acute dermal toxicityof n-Butyl Methacrylate.

	Flag
	:
	Critical study for SIDS endpoint

	04.01.2005
	(130)

	
	
	

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

	05.01.2005
	(35)

	
	
	

	Type
	:
	LD50

	Value
	:
	 10181  IF "10181" <> "" "." 
  mg/kg bw

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Method
	:
	other 

	Year
	:
	1969

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Reported as 11.3 mg/kg - (density 0.901).
Also believed to be reported under Amer Ind Hyg Assoc J 30
470, 1969.  Cited in RTECS, April 1992.

	Reliability
	:
	(4) not assignable

	
	
	Manufacturers MSDS and Collection of data

	04.01.2005
	(144)

	
	
	

	Type
	:
	other

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

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	10 cc per kg body weight

	Method
	:
	

	Year
	:
	1941

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


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

	Result
	:
	Single doses of 10 cc. of each 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, and therefore, the reliabiltiy is unassignable. However, it can be noted that the level of toxicity reported is broadly consistent with the reliable data generated with MMA and nBMA.

	13.07.2007
	(27)


5.1.4
ACUTE TOXICITY, OTHER ROUTES

	
	
	

	Type
	:
	LD50

	Value
	:
	 2400  IF "2400" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1975

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified

	Reliability
	:
	(4) not assignable

	
	
	Insufficient information.

	06.09.2004
	(109)

	
	
	

	Type
	:
	LD50

	Value
	:
	 2300  IF "2300" <> "" "." 
  mg/kg bw

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1981

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(128)

	
	
	

	Type
	:
	LD50

	Value
	:
	 2059  IF "2059" <> "" "." 
  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: n-Butyl methacrylate, purity not specified

	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: 2.3039 ml/kg (1.8811 - 2.8217 ml/kg 95 % confidence limit)
Density: 0.8948 g/cm3

	Test substance
	:
	n-Butyl methacrylate, purity not specified

	Reliability
	:
	(2) valid with restrictions

	
	
	Basic data are given.

	26.10.2004
	(140)

	
	
	

	Type
	:
	LD50

	Value
	:
	 5136  IF "5136" <> "" "." 
  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: n-Butyl methacrylate, purity not specified

	Remark
	:
	Reported as 5.7 ml/kg (density 0.901).

	Reliability
	:
	(4) not assignable

	06.09.2004
	(70)

	
	
	

	Type
	:
	LD50

	Value
	:
	= 1498  IF "1498" <> "" "." 
  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: n-Butyl methacrylate, purity not specified

	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: 1.663 ml/kg equals 10.481 mol/10+6 gm (8.893 - 12.346 mol/10+6 gm) 95 % confidence limit)
Density: 0.901 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

	
	
	Basic data are given.

	27.10.2004
	(8) (69) (70)

	
	
	

	Type
	:
	LD100

	Value
	:
	 1000  IF "1000" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified

	Remark
	:
	Method according to Deichmann and LeBlanc.

	Reliability
	:
	(4) not assignable

	
	
	insufficient details, secondary reference

	06.09.2004
	(10)

	
	
	

	Type
	:
	other

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

	Species
	:
	rat

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.p.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1989

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified

	Remark
	:
	Quick absorption and accumulation in organs in the order -
liver, kidney, blood, heart, brain.  Covalently bond to
plasma proteins of rats.  No change in glutathrone-SH group
level:

t 1/2 (blood): 10 hr
t 1/2 (liver): 24 hr

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(149)

	
	
	

	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
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified

	Reliability
	:
	(4) not assignable

	
	
	Abstract, secondary reference.

	06.09.2004
	(68)

	
	
	

	Type
	:
	LD100

	Value
	:
	 100  IF "100" <> "" "." 
  mg/kg bw

	Species
	:
	mouse

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	i.v.

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1986

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified

	Remark
	:
	Method according to Deichmann and LeBlanc.

	Reliability
	:
	(4) not assignable

	
	
	Insufficient information.

	06.09.2004
	(10)

	
	
	

	Type
	:
	

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

	Species
	:
	rabbit

	Strain
	:
	

	Sex
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Doses
	:
	

	Route of admin.
	:
	other

	Exposure time
	:
	 

	Method
	:
	

	Year
	:
	1970

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified

	Remark
	:
	Intradermal
Grade 3 (most reactive) on a scale of 0-3 ie. "ischemic
central area surrounded by deep blue halo equivalent to the
20% ethanol solution".

	Reliability
	:
	(4) not assignable

	06.09.2004
	(114)


5.2.1
SKIN IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Semiocclusive

	Exposure time
	:
	4 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	OECD Guide-line 404 "Acute Dermal Irritation/Corrosion"

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	


	Result
	:
	Mild to moderate erythema, slight to mild oedema (3/6),
desquamation and superficial necrosis (2/6), areas of
necrosis (1/6).
Primary irritation score 1.5 of a maximum score of 8.

	Test substance
	:
	Purity: 99. 49 %

Contaminats: 0.130 % Butanol
             0.005 % Di-butyl ether
             0.005 % Isopropyl methacrylate
             0.327 % Methyl methacrylate
             0.0065 % Water
             0.008 % unknown
             0.0008 % Acid (by titration)

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	26.11.2003
	(129)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Occlusive

	Exposure time
	:
	24 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	3.79

	Result
	:
	moderately irritating

	Classification
	:
	irritating

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

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate. n-Butyl methacrylate. Purity (99.5%) validated with documentation from Atofina (December, 2001).


	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
	:
	Well-defined to moderate erythema and barely perceptible to
moderate edema and induration of the skin (2/6) were
evident.

	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.

	Flag
	:
	Critical study for SIDS endpoint

	27.05.2003
	(111)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Occlusive

	Exposure time
	:
	24 hour(s)

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	1.92

	Result
	:
	slightly irritating

	Classification
	:
	irritating

	Method
	:
	Draize Test 

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Method: 
According to appraisal of the safety of chemicals in foods,
drugs and cosmetics, FDA (Draize) 1959.
24 hour exposure under occlusive dressings. Primary
Irritation Index (PII) calculated over the 24 and 72 hour
observation points was 1.92 out of a maximum score of 8
(oedema and erythema).

	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 slightly irritating to the skin of rabbits.

	12.01.2006
	(146)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Classification not possible.

	Reliability
	:
	(4) not assignable

	
	
	Secondary literature

	06.09.2004
	(9)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1969

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Graded 5 on a scale of 1-10.  Classification not possible.

	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	06.09.2004
	(144)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	highly irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1970

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Grade 3 on a scale of 0-3
ie. "Equal in irritation to the sodium lauryl sulphate
solution, erythema extremely strong, blistering oedema and
"burn effect to some degree".  Classification not possible.

	Reliability
	:
	(3) invalid

	
	
	Unsuitable test system.

	06.09.2004
	(114)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	not irritating

	Classification
	:
	not irritating

	Method
	:
	OECD Guide-line 404 "Acute Dermal Irritation/Corrosion"

	Year
	:
	1985

	GLP
	:
	yes

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Semi-occlusive and occlusive tests, exposed for 1 & 4 hour.

	Reliability
	:
	(2) valid with restrictions

	06.09.2004
	(113)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1941

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Method included application of 10 mls of test material to
the shorn abdomen of restrained rabbits.  Occlusive
dressings appeared not to be used.  Classification not
possible.

	Reliability
	:
	(3) invalid

	
	
	Unsuitable test system  

	06.09.2004
	(27)

	
	
	

	Species
	:
	Rabbit (New Zealand white)

	Concentration
	:
	 

	Exposure
	:
	Semiocclusive

	Exposure time
	:
	4 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	other: 0.5 ml/animal; according to OECD
Exposure 1 and 4h, occlusive and semioclusive exposure (only data of occlusive exposure shown)

3 animals per dose group 

	Year
	:
	1982

	GLP
	:
	no

	Test substance
	:
	other TS: purity = 99.5 %


	Remark
	:
	Effects: 
Erythema developed after 1 h and 4 h of exposure. The effects were fully reversible within 7 d.

Slight edema was observed in one animal after 4 h exposure. The effect diappeared after 48 h.
Irritation scores after occlusive exposure to nBMA

                 Erythema       Edema          Mean 

Occlusive  1 h   0   0   0      0 ..0   0      0.00

1 h       24 h   1   1   2      0   0   0      1.33

          48 h   1   1   2      0   0   0      1.33

          72 h   2   1   1      0   0   0      1.33

           7 d   1   0   0      0   0   0     (0.33)

          mean (excluding the 7d-value)        0.99

                 Erythema       Edema           

Occlusive  1 h   1   2   1      0   1   0      1.66 

4 h       24 h   2   2   2      0   1   0      2.33 

          48 h   2   2   2      0   0   0      2.00 

          72 h   1   2   1      0   0   0      1.33 

           7 d   0   1   0      0   0   0     (0.33)

          mean (excluding the 7d-value)        1.83

Data shown are from the left flank(posterior part)

After semiocclusive exposure the observed effects were generally somewhat less pronounced. 



	Reliability
	:
	(2) reliable with restrictions


	13.06.2002
	(166)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Exposure
	:
	Occlusive

	Exposure time
	:
	2 hour(s)

	Number of animals
	:
	6

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	not irritating

	Method
	:
	Draize Test 

	Year
	:
	1977

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	According to appraisal of the safety of chemicals in foods,
drugs and cosmetics, FDA (Draize) 1959.

	Result
	:
	Reevaluation according to OECD 404:
Primary irritation score: 0.84 of a maximum score of 8

	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 slightly irritating substance to the skin of rabbits.

	12.01.2006
	(147)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Exposure
	:
	Occlusive

	Exposure time
	:
	4 hour(s)

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	other: 0.5 ml/animal; according to OECD 

	Year
	:
	1981

	GLP
	:
	no

	Test substance
	:
	other TS: purity = 99.5 %


	Result
	:
	All signs of oedema regressed by day 3. 4/6 animals fully
recovered by day 7. 2 animals showing very slight erythema
on day 7.
Effects: erythema within 1 and 4 hours.

	Reliability
	:
	(2) valid with restrictions

	12.06.2002
	(166)

	
	
	

	Species
	:
	rat

	Concentration
	:
	 

	Exposure
	:
	

	Exposure time
	:
	 

	Number of animals
	:
	

	Vehicle
	:
	

	PDII
	:
	

	Result
	:
	not irritating

	Classification
	:
	

	Method
	:
	

	Year
	:
	1949

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	No effects were observed following 31 daily applications to
shaved areas on the necks of rats.  No further details.

	Reliability
	:
	(4) not assignable; limited details

	
	
	

	06.09.2004
	(157)


5.2.2
EYE IRRITATION

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Dose
	:
	.1 ml

	Exposure time
	:
	 

	Comment
	:
	not rinsed

	Number of animals
	:
	6

	Vehicle
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	not irritating

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

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	other TS: n-Butyl methacrylate. n-Butyl methacrylate. Purity (99.5%) validated with documentation from Atofina (December, 2001).


	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
	:
	BMA induced slight or well defined conjunctival responses
(4/6) at 72 h. No apparent irritant effects in the remaining
2 animals. No corneal or iris lesions were observed.

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	13.07.2007
	(111)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	Draize Test 

	Year
	:
	1959

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	One drop of undiluted compound into the conjuctival sac
caused immediate signs of mild irritation.  After 12 hours
there was slight injection of the conjunctiva, but the
appearance of the eye was normal with 24 hours.
Classification not possible although suggestive of not
irritating.

	Reliability
	:
	(2) valid with restrictions

	06.09.2004
	(150)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	slightly irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1969

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Graded 1 on a scale of 1-10
Classification not possible although suggestive of not
irritating. Thought to be referring to the sudy of Zeneca CTL (formerly ICI, 1959).

	Reliability
	:
	(4) not assignable

	
	
	Collection of data.

	06.09.2004
	(144)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 undiluted

	Dose
	:
	.1 ml

	Exposure time
	:
	 

	Comment
	:
	not rinsed

	Number of animals
	:
	3

	Vehicle
	:
	none

	Result
	:
	not irritating

	Classification
	:
	not irritating

	Method
	:
	OECD Guide-line 405 "Acute Eye Irritation/Corrosion"

	Year
	:
	1988

	GLP
	:
	yes

	Test substance
	:
	other TS: Purity = 99.8% with 100 ppm hydroquinonemonomethylether


	Remark
	:
	The test substance (0.1 ml) was placed in the conjunctival
sac of the right eye of three New Zealand White rabbits. 
The lids were then gently held together for one second.  The
test eyes were not washed out following the instillation. 
The left eye remained untreated for control.  The eyes were
examined at 1, 24, 48 and 72 hours as well as 8 days from
beginning of test.  Eye irritation was scored for signs of
corneal damage (density, area), iris reaction and lesions of
the conjunctivae (erythema, chemosis, discharge). 
Additionally, the cornea was examined with the aid of
fluorescein after recording the observations at 24 hours. 
The primary irritation index was calculated from the scores
obtained at the 24, 48 and 72 hour observation periods.

	Result
	:
	One hour after dosing, two animals exhibited slight
conjunctival redness, chemosis and discharge, which
persisted for 24 hours in one animal.  The second animal
also exhibited conjunctival redness at 24 hours after
dosing.  At 48 hours following dosing all signs of
irritation had resolved.  The remaining animal showed no
signs of irritation at any time during the test.Primary
irritation score = 0.89

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP.

	19.03.2003
	(133)

	
	
	

	Species
	:
	rabbit

	Concentration
	:
	 

	Dose
	:
	 

	Exposure time
	:
	 

	Comment
	:
	

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	highly irritating

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1970

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Grade 2 on a scale of 0-3 ie. "either iritis or palpebral
irritation with significant oedema".

	Reliability
	:
	(4) not assignable

	
	
	Insufficient information.

	06.09.2004
	(114)


5.3

SENSITIZATION

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Concentration
	:
	1st:
	Induction 2 % intracutaneous

	
	
	2nd:
	Induction  undiluted occlusive epicutaneous

	
	
	3rd:
	Challenge 10 % occlusive epicutaneous

	Number of animals
	:
	12

	Vehicle
	:
	petrolatum

	Result
	:
	not sensitizing

	Classification
	:
	not sensitizing

	Method
	:
	other 

	Year
	:
	1980

	GLP
	:
	no

	Test substance
	:
	as prescribed by 1.1 - 1.4


	Method
	:
	
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

Magnusson and Kligman, 1969; The Identification of Contact Allergens by Animal Assay - The Maximisation Test, J. Invest. Dermatol., Vol 52, No 3, p 269-276

	Result
	:
	In conclusion, the test substance is not a skin sensitizer according to OECD criteria.

Moderate diffuse erythema was observed in one animal 48 hours following the challenge application of the test material. This reaction disappeared 72 hours after the challenge application. This represents an 8% frequency of response, therefore the product is considered to be a grade 1, Weak Contact Allergen according to the Maximisation grading system:
 
 Sensitization rate     Grade       Classification
 0-8%                       I             Weak 
 9-28%                     II             Mild
 29-64%                   III             Moderate  
 65-80%                    IV             Strong
 81-100%                    V             Extreme

	Reliability
	:
	(2) valid with restrictions

	
	
	Despite the absence of GLP, the 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

	28.05.2003
	(112)

	
	
	

	Type
	:
	other:  The Guinea Pig Maximization Test (GMPT) and Freund's Complate Adjuvant Test (FCAT)

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS:  n-Butyl methacrylate; purity >99%, from Koch-Light Laboratories Ltd (England).


	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 was used on day 0 and 1M on day 7; in the FCAT 5 x 0.5 M was 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 inadjuvant.

Induction Phase B: Same area was shaved with electricrazor. 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; 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.

	Result
	:
	MEASURED ENDPOINT/INDEX (i.e. Sensitization): 
To determine the sensitization potential to guinea pigs by two different test methods.
RESULTS/OBSERVATIONS: GMPT: 0/10 g. pigs responded on challenge day 21, and 2/10 responded on day 35; the test substance was classified as a Grade II sensitizer.  FCAT:0/8 g. pigs responded on days 21 and 35 and the test material was classified as a Grade I-0 (meaning the intensity of the sensitizing reaction was "0").

	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 was 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

	25.01.2006
	(161)

	
	
	

	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 nBMA was topically applied to the clipped backs of the guinea pigs. The topical application was repeated on days 2 and 5. nBMA 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% nBMA in ethanol (for animals induced with nBMA-ethanol) or nBMA in olive oil (for those induced with nBMA-olive oil). The second challenge was made with 5 or 10% nBMA in olive oil. The third challenge was made only for the nBMA-ethanol induced groups using 2 or 0.4% nBMA in olive oil. A final challenge for all of the induced animals was made with methyl methacrylate, ethyl methacrylate, or nBMA [assumed to be 1% of each methacrylate].  

	Remark
	:
	For elicitation of skin reactions, topical challenge with
nBMA in olive oil as solvent was necessary; topical challenge with ethanol as solvent failed to elicit
any allergic skin reaction in 19 animals. The authors attributed this lack of reaction to the volatility of nBMA in the organic solvent.

	Result
	:
	For the first challenge, 9 of 9 animals induced with nBMA-olive oil 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 ethyl methacrylate.

	Test substance
	:
	n-Butyl 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, nBMA 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

	02.12.2004
	(22)

	
	
	

	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
	:
	Two animals originally tested with n-BMA were used in the cross reaction challenges. The only negative acrylate was n-hexyl acrylate and negative methacrylates included methyl, pentyl, neopentyl and n-hexyl methacrylate. A Score of 1 was recorded for ethyl, n-butyl, t-butyl, pentyl and neopentyl acrylate and ethyl methacrylate challenges.  Animals originally treated with methyl methacrylate (8 animals) had an average Score of 2 when challenged with n-BMA.

	Test substance
	:
	n-Butyl methacrylate, purity not specified

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	23.12.2004
	(159)

	
	
	

	Type
	:
	Freund's complete adjuvant test

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	06.09.2004
	(160)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	not sensitizing

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Method, Magnusson & Kligman

	Reliability
	:
	(4) not assignable

	
	
	Insufficient information.

	06.09.2004
	(70)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	

	Method
	:
	other 

	Year
	:
	1982

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable

	06.09.2004
	(160)

	
	
	

	Type
	:
	Guinea pig maximization test

	Species
	:
	guinea pig

	Number of animals
	:
	10

	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
	:
	


	Remark
	:
	In addition to n-Butyl 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): 0.1 M
            
Sensitization rate (SR)

Induction (M)       Challenge (M)       SR (%)
-----------------------------------------------             0.1                 0.1                 80
0.01                0.1                  0

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

	Test substance
	:
	n-Butyl methacrylate, purity not specified

	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/ethylhexyl/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.

	13.07.2007
	(54)

	
	
	

	Type
	:
	Split adjuvant test

	Species
	:
	guinea pig

	Number of animals
	:
	

	Vehicle
	:
	

	Result
	:
	not sensitizing

	Classification
	:
	not sensitizing

	Method
	:
	

	Year
	:
	1983

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Polak method (other)

	Reliability
	:
	(3) invalid

	
	
	Unsuitable test system..

	06.09.2004
	(107)

	
	
	

	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
	:
	n-Butyl methacrylate was classified as a chemical with doubtful sensitizing properties and insignificant allergen "Category C".

	Reliability
	:
	(2) valid with restrictions

	
	
	Peer reviewed secondary literature.

	22.12.2004
	(132)


5.4

REPEATED DOSE TOXICITY

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	other:  Crl:CD BR

	Route of admin.
	:
	inhalation

	Exposure period
	:
	4 weeks

	Frequency of treatm.
	:
	6 hr/day, 5 days/week, for 4 weeks. Exposure was whole body

	Post exposure period
	:
	

	Doses
	:
	0, 310, 952 and 1891 ppm

	Control group
	:
	yes, concurrent vehicle

	NOAEL
	:
	 310  IF "310" <> "" "." 
  ppm

	LOAEL
	:
	 952  IF "952" <> "" "." 
  ppm

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

	Year
	:
	1993

	GLP
	:
	yes

	Test substance
	:
	other TS:  n-Butyl methacrylate; >99% purity


	Method
	:
	SPECIES/SEX: Male/female Crl:CD BR rats; 5 weeks old; weighing av. 261 grams (Males) and av. 195 grams (Females). 
AGE at Start of Test: 35 days old
ROUTE: Inhalation; 6 hr/day, 5 days/week, for 4 weeks. Exposure was whole body.
DOSE LEVEL(S) and NUMBER OF DOSES: Three dose levels, plus control:  0, 310, 952 and 1891 ppm.  
NUMBER OF ANIMALS/DOSE: 5M/5F per dose, housed 1/cage.  VEHICLE: Fresh air.
EXPOSURE CHAMBER and ANALYSIS: Vapors of the test material were generated from the liquid form, introduced at a constant flow into heated flasks (approx. 102-105 degrees C) through which a constant flow of air was metered.  The inhalation chambers were stainless steel, approximately 2000 L. Chamber temperature was 22.8-25.5 degrees C; chamber relative humidity was 62.5-67.6%.  Fresh air was mixed with the test chemical vapors to achieve the desired concentration. All chambers were operated at an air flow rate of 400 L/min, resulting in a calculated 99% aerosol equilibrium time of 23 minutes or 6.4% of the exposure time. Analytical concentrations only of test material were determined throughout the study.  Test concentrations were measured during each daily exposure period (every 80 minutes) and the vapors analyzed by GC to confirm purity. 
CAGE SIDE OBSERVATIONS: All animals were observed before and after each daily exposure for general condition and signs of toxicity, and once during the post-exposure observation period.  Animals found dead or moribund were removed and autopsied. Each animal was weighed weekly. Animals were submitted to full necropsy at the end of the study. Food consumption was measured weekly. Clinical chemistry, hematology, organ weights and histopathologic evaluations were conducted on all animals necropsied at conclusion of study. 
BODY WEIGHT MEASUREMENTS: Measured prior to first dose, then weekly throughout study, and at termination.
FOOD CONSUMPTION/FOOD EFFICIENCY: Food consumption was measured weekly. HEMATOLOGY: Blood was collected from the dorsal aorta of fasted rats at necropsy.  The following evaluations were performed: erythrocyte and leukocyte morphology were determined, erythrocyte count, hemoglobin, hematocrit, wbc count, platelet count,  mean cell volume (MCV), mean cell hemoglobin (MCH), and mean cell hemoglobin concentration(MCHC). 
CLINICAL CHEMISTRY: The following clinical chemistry evaluations were conducted at necropsy: Triglyceride, cholesterol, BUN, glucose, AP, total protein, albumin, chloride, sodium, potassium, GPT, Alanine aminotransferase, GGT, globulin, albumin: globulinratio, creatinine, bilirubin (total), calcium and Inorganic phosphorus. 
URINALYSIS: Not conducted. 
STATISTICAL METHODS:  Distribution of body weight, body weight changes, and organ weight were inspected for normality and homogeneity of variance across all dose groups.  Analysis of variance models were used to assess the presence or absence of an overall compound effect. Separate one-way models were used within the male and female data to assess overall treatment group effects.  Two-way models were used for treatment group, sex and interaction between groups. Pairwise comparisons of least square means between control and treated groups were evaluated using Dunnett'st-test.  Hematology and clinical chemistry values were inspected for normality and homogeneity using ANOVA. Statistical significance was demonstrated at the p < 0.05. 
ORGAN WEIGHTS: Absolute and relative organ weights (organ-body), measured at necropsy, included: adrenals, brain, kidneys, liver, lungs, and testes. 
GROSS PATHOLOGY: Full compliment of tissues, including all male and female reproductive organs,  were fixed and examined in all animals.  
HISTOPATHOLOGY: The following tissues and organs were examined histologically in the high dose and control groups only: adrenals, gross lesions, heart, kidneys, larynx, liver, lungs, nasal cavity, spleen and trachea. Only identified target organs were to be examined in mid and low dose groups. Slides were stained with hematoxylin and eosin.

	Remark
	:
	Converted to mg/m³:
Doses: 0, 1801, 5531, 10987 mg/m³
NOAEL: 1801 mg/m³
LOAEL: 5531 mg/m³

	Result
	:
	FINDINGS/MEASURED ENDPOINT/INDEX (i.e. LOAEL, NOAEL): Compound related effects included lacrimation, eyes quinting, and labored breathing in the 952 and 1891 ppm dose groups throughout the study. There were no compound related effects body weight or feed consumption, and no deaths occurred. Hematological measurements and clinical chemistry values were uneffected by treatment. Organ weights were generally unaffected by treatment, except for significantly higher relative kidney weights at the highest dose in both sexes. Absolute and relative kidney weight increases were dose related in both sexes. 


Terminal body weights were not different between doses. There were, however, slight, statistically non-significant increases in BUN values at 952 and 1891 ppm, although creatinine values did not change; thus the BUN: creatinine ratio increased, possibly supporting a marginal kidney related deffect. Histopathology of the kidneys was normal. There was localized bilateral degeneration of olfactory epithelium lining the dorsal meati of the nasal cavity at 952 and 1891 ppm in both sexes. This effect was not observed at 310 ppm.The LOEL was 952 ppm, and the NOEL was 310 ppm, based up on this finding in the nasal cavity.

	Reliability
	:
	(1) valid without restriction

	
	
	DATA QUALITY: Study was conducted in accordance with a recognized scientific procedure for determining the toxicity of a test substance when administered repeatedly via inhalation for 4 weeks to experimental animals. Study was conducted in compliance with GLP regulations. The study meets national and international scientific standards (OECD 412) and provides sufficient information to support the conclusions regarding the NOAEL and the LOAEL demonstrated from the study data.

	Flag
	:
	Critical study for SIDS endpoint

	30.03.2005
	(44)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Crj: CD(SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	Males; for 44 days 
Females; from 14 days before mating to Day 3 of lactation

	Frequency of treatm.
	:
	Once daily

	Post exposure period
	:
	1 day

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

	Control group
	:
	yes, concurrent vehicle

	Method
	:
	OECD combined study TG422 

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Source: Mitsubishi Gas Chem. Co., Inc., Lot No. NG60912, Purity: 99.6 %, kept cool and dark until use


	Result
	:
	NOAEL: 30 mg/kg/day for male and 300 mg/kg/day for female. 

1) Mortality and clinical signs
No death was observed in males or females in any group. For clinical signs, emaciation was observed in one female in the 1000 mg/kg group on Days 5 to 6 of administration. There was no change in males. In addition, alopecia was observed in one female (right lower leg) in the 100 mg/kg group and one female (abdomen) in the 1000 mg/kg group during lactation period irrespective of administration of the test compound.

2) Body weight
In the 1000 mg/kg group, the body weight for two days prior to the end of administration in males and that from Day 8 of administration before mating through the gestation period to the lactation period in females were significantly lower than those in the control group. Body weight gain in males during the administration period and that in females during the pre-mating period decreased significantly ..

3) Food consumption
In the 1000 mg/kg group, food consumption tended to be lower than in the control group since Day 8 of administration in males and Day 1 of administration in females. Significant differences were observed in food consumption on Day 43 of administration in males and Day 8 of administration in females.

4) Urinary findings in males
In the 1000 mg/kg group, ketone body and occult blood
significantly increased, and magnesium-ammonium phosphate
crystals in the urinary sediment significantly decreased.

5) Hematological findings in males 
In the 1000 mg/kg group, significant prolongation of
prothrombin time was observed. The hematocrit value in the
300 mg/kg group showed a significantly lower value compared with the control group. But it was not a dose-dependent change but the variation within the normal range of the background data.

6) Blood chemical findings in males 
In the 1000 mg/kg group, a significant increase in urea
nitrogen was observed. the A/G ratios in all the treated
groups showed generally higher values than in the control
group, and a significant difference was observed in the 1000 mg/kg group. In addition, a significant increase in chlorine was observed in the 100 and 1000 mg/kg groups. The changes in the A/G ratio and chlorine were not dose-dependent, however, and the variations within the normal range of the background data.

7) Autopsy
There was no change considered related to administration of the test compound. An atrophic kidney (unilateral,
hypertrophy on the other side) and atrophic testes were
observed in males, and red spots/regions of the thymus and
red spots of the lung were observed in females. But all of
them were sporadic changes and showed no dose-dependency.

8) Organ weight
In males, there were significant decreases in the absolute
and relative weights of the spleen in the 100, 300 and 1000 mg/kg groups and a significant decrease in the absolute heart weight and a significant increase in the relative kidney weight in the 1000 mg/kg group. In females, there were significant decreases in the absolute weights of the spleen and the heart and significant increases in the relative weights of the brain and the thyroid gland in the 1000 mg/kg group.

-----------------------------------------------------------
Dose level (mg/kg/day)
      0         30        100          300         1000
 Spleen (males), Absolute weight (g)
0.94±0.09  0.88±0.12  0.78±0.13**  0.74±0.08**  0.69±0.10**
 Spleen (males), Relative weight (g %)
0.17±0.02  0.17±0.02  0.15±0.02**  0.14±0.01**  0.14±0.02**
 Heart (males), Absolute weight (g)
1.61±0.16  1.59±0.08  1.54±0.14    1.50±0.09    1.37±0.15**
 Kidneys (males), Absolute weight
3.16±0.17  3.31±0.28  3.21±0.35    3.19±0.21    3.27±0.35
-----------------------------------------------------------
 Body weight (females) (g)
353±30      352±16     354±28       339±22       288±21**
 Spleen (females), Absolute weight (g)
0.68±0.14  0.68±0.06   0.66±0.08   0.64±0.11    0.51±0.03*
 Heart (females), Absolute weight (g)
1.06±0.13  1.06±0.07   1.04±0.09   1.00±0.05    0.87±0.06**
 Brain (females), Relative weight (g %)
0.55±0.05  0.56±0.03   0.55±0.04   0.58±0.04    0.66±0.02**
 Thyroids (females), Relative weight (mg %)
5.64±1.43  6.61±1.26   7.39±0.94   6.42±1.78    7.73±1.52**
-----------------------------------------------------------
Values are expressed as Mean ± S.D.
Significantly different from control (*: p < 0.05; **: p <
0.01)


9) Histopathological findings 
Changes considered attributable to administration of the
test compound were observed in the spleen. That is, in males accomplished mating, the atrophied red pulp increased
dose-dependently in 3 of 9 animals in the 100 mg/kg group, 4 of 8 animals in the 300 mg/kg group and 7 of 10 animals in the 1000 mg/kg group. Atrophy of the red pulp was
attributable to decreased extramedullary hematopoiesis, and
no change was observed in the white pulp. In females showing smooth delivery and lactation, atrophied red pulp was observed in 6 of 10 animals in the 1000 mg/kg group. For males and females not accomplishing pregnancy, which were sporadically observed irrespective of administration of the test compound, there were inflammatory cellular infiltration of the endometrium and muscular layer and dilated cavity of the uterus in one female in the control group and atrophied seminiferous tubules and hyperplasia of interstitial cells of the testes and disappearance of sperms in the ductus epididymis in one male in the 300 mg/kg group. In other males and females not accomplishing pregnancy and females whose all litters died after delivery, there were no changes in the pituitary gland, the reproductive organs and the mammary gland. Other than these, some changes were observed in some organs examined, which were sporadically observed or showed no dose-dependency.

-----------------------------------------------------------
Dose level (mg/kg/day)
   0          30        100          300        1000
No. of animals (male)
TK FP (T)  TK FP (T)  TK FP (T)    TK FP (T)   TK FP (T)  
 9  1 (10) 10  0 (10)  9  1 (10)   8  2 (10)   10 0 (10)
Spleen: Antrophy, redpulp 
-9  1 (10) 10  0 (10)  6  1 (7)    4  2 ( 6)    3 0 ( 3)
+0  0 ( 0)  0  0 ( 0)  3  0 (3)    4  0 ( 4)*   7 0 ( 7)**
-----------------------------------------------------------
No. of animals (female)
TK NP (T)  TK KL (T)  TK NP (T)    TK NP (T)   TK NP (T)  
 9  1 (10)  9  1 (10)  9  1 (10)    8  2 (10)  10  0 (10)
Spleen: Antrophy, redpulp 
-9  1 (10)  9  1 (10)  9  1 (10)    8  2 (10)   4  0 ( 4)
+0  0 ( 0)  0  0 ( 0)  0  0 ( 3)    0  0 ( 4)*  6  0 ( 6)**
-----------------------------------------------------------
-: negative; +: slight; ++: moderate; +++: severe
TK: terminal kill; FP: failed to cause pregnancy, killed at
the termination; NP: non-pregnant, killed at 26 days after
copulation; KL: killed because all pups died after delivery;
T: total; 
Significantly different from control (*: p < 0.05; **: p <
0.01)

	Test condition
	:
	1) Age at study initiation: 9 weeks old for males and 8
weeks old for females 
2) Weight at study initiation: 340-373 g for males, 198-222
g for females 

3) No. of animals per sex per dose: 10 
4) Haematological and bloos chemical examination was
conducted only for males.

	Conclusion
	:
	In oral repeated dose study in rats, absolute and relative
weights of the spleen were decreased at a dose of 100 mg/kg
or more. Histopathological examination revealed atrophy of
the splenic red pulp at doses of 100 mg/kg or more.  In
females, there were weight gain depression and a decrease in
food consumption at a dose of 1000 mg/kg. Atrophy of the red
pulp in the spleen was also observed histopathologically at
a dose of 1000 mg/kg.  The NOAEL is considered to be 30
mg/kg/day for male and 300 mg/kg/day for female.

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline-study, GLP, carried out by
Research Institute for Animal Science in Biochemistry and
Toxicology (Japan).

	Flag
	:
	Critical study for SIDS endpoint

	29.06.2005
	(51) (84) (95)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	no data

	Strain
	:
	

	Route of admin.
	:
	inhalation

	Exposure period
	:
	20 days

	Frequency of treatm.
	:
	20 x 6 hour periods

	Post exposure period
	:
	

	Doses
	:
	2250 ppm

	Control group
	:
	no data specified

	Method
	:
	other 

	Year
	:
	1959

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Saturated atmosphere equavalent to 11.8 mg/L or 2250 ppm.
Lethargy, uncreased urine output and loss in weight-gain
observed.
Congestion of blood vessels in livers, lungs and kidneys
reported.  No evidence of cellular injury.

	Reliability
	:
	(4) not assignable

	06.09.2004
	(150)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	male

	Strain
	:
	

	Route of admin.
	:
	inhalation

	Exposure period
	:
	4 weeks (1 month)

	Frequency of treatm.
	:
	24 hr/day

	Post exposure period
	:
	

	Doses
	:
	0, 0.8, 6.2 or 52.3 ppm

	Control group
	:
	yes, concurrent no treatment

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	At lowest concentration, several symptoms observed - no data given.
Levels quoted as 0, 0.6, 36 or 315 mg/m3.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(68)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	no data

	Strain
	:
	

	Route of admin.
	:
	inhalation

	Exposure period
	:
	29 days

	Frequency of treatm.
	:
	6 hr/day

	Post exposure period
	:
	

	Doses
	:
	"saturated vapours"

	Control group
	:
	no data specified

	Method
	:
	other 

	Year
	:
	1949

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	No effects and no diuretic action were noted.

	Reliability
	:
	(4) not assignable

	
	
	Documentation insufficient for assessment.

	06.09.2004
	(157)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	no data

	Strain
	:
	

	Route of admin.
	:
	inhalation

	Exposure period
	:
	4 months

	Frequency of treatm.
	:
	daily

	Post exposure period
	:
	

	Doses
	:
	5 % of LD50

	Control group
	:
	no data specified

	NOAEL
	:
	 602  IF "602" <> "" "." 
  ppm

	Method
	:
	other 

	Year
	:
	1978

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Animals showed moderate cumulative properties. 
Physiological, biochemical and pathomorphological indexes
showed that 3.5 mg/m3 in air is the threshold level for
toxicity during prolonged exposure in rats (4-6 months).
Max-permissible concentration of 0.15 mg/m3 recommended.

Limited information available to assess the relevance of the
observations.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(138)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	no data

	Strain
	:
	

	Route of admin.
	:
	gavage

	Exposure period
	:
	4 months

	Frequency of treatm.
	:
	daily

	Post exposure period
	:
	

	Doses
	:
	900 mg/kg/day

	Control group
	:
	no data specified

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Showed low toxicity and a weakly cumulative effect.  Dose
quoted as 1 ml/kg (density approx 0.9).

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(136)

	
	
	

	Type
	:
	

	Species
	:
	rat

	Sex
	:
	no data

	Strain
	:
	

	Route of admin.
	:
	oral unspecified

	Exposure period
	:
	9 months

	Frequency of treatm.
	:
	daily

	Post exposure period
	:
	

	Doses
	:
	0.05, 0.5, 5 mg/kg/day

	Control group
	:
	

	Method
	:
	other 

	Year
	:
	1975

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Comparison of evaluation methods for CNS.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(110)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	female

	Strain
	:
	

	Route of admin.
	:
	inhalation

	Exposure period
	:
	4 weeks (1 month)

	Frequency of treatm.
	:
	24 hr/day

	Post exposure period
	:
	

	Doses
	:
	0, 0.8, 6.2 or 52.3 ppm

	Control group
	:
	yes

	Method
	:
	other 

	Year
	:
	1979

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Decrease in muscle power and oxygen uptake, excitation of
the subcortex, and decrease in liver function observed.

Levels quoted as 0, 4.6, 36 or 315 mg/m3.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(68)

	
	
	

	Type
	:
	

	Species
	:
	mouse

	Sex
	:
	no data

	Strain
	:
	

	Route of admin.
	:
	gavage

	Exposure period
	:
	4 months

	Frequency of treatm.
	:
	daily

	Post exposure period
	:
	

	Doses
	:
	900 mg/kg/day

	Control group
	:
	no data specified

	Method
	:
	other 

	Year
	:
	1974

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Remark
	:
	Showed low toxicity and a weakly cumulative effect.  Dose
quoted as 1 ml/kg (density approx 0.9).

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	06.09.2004
	(136)


5.5

GENETIC TOXICITY ‘IN VITRO‘

	
	
	

	Type
	:
	other: Salmonella/Mammalian Microsome Assay

	System of testing
	:
	Salmonella typhimurium TA100, TA1535, TA1537, TA98

	Test concentration
	:
	100 - 10.000 microgrammes/plate

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: method consistent with OECD Guidelien 471, followed the method of Ames et al. (1975)

	Year
	:
	1987

	GLP
	:
	yes

	Test substance
	:
	


	Method
	:
	TEST ORGANISM USED: Salmonella typhimurium strains: TA98, TA100, TA1535, and TA1537; obtained from Dr. B.N. Ames.

TEST COMPOUND CONCENTRATIONS USED: 9 concentrations plus a control were evaluated in triplicate: 0, 1, 3.3, 10, 33, 100, 333, 1000, 3333, and 10000 ug/plate.

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 Syrina 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
	:
	SPONSOR: US EPA, NIOSH, and NIEHS for the National Toxicology Program

TESTING FACILITY: Case Western Reserve University; EG&G Mason Research Institute and SRI International.

	Result
	:
	RESULTS:  The results of testing with and without metabolic activation in each Salmonella strain are summarized below. The test material was negative for mutagenicity in this assay.

The following results were obtained from testing in Salmonella typhimurium strains TA98, TA100, TA1535 and TA1537, without S9, with hamster liver S9 (HLI) and with rat liver S9 (RLI):


Dose

TA100


TA1535
µg/plate    No S9    HLI    RLI      No S9    HLI    RLI
----------------------------------------------------------
    0         89     141    146       3        26     16
    1
   3.3
   10
   33 
  100         89     129    136       3        24     15
  333         94     124     91       4        17      8
 1000         91     112     93       4        11      5
 3333         89      82     98       2         8      5
10000         90      80     91       2        10      5
Pos.Cont.   1326    1309   1104    1199       243    242 


Dose

TA1537


    TA98
µg/plate    No S9    HLI    RLI      No S9    HLI    RLI
----------------------------------------------------------
    0          7      14     11       11       24     26
    1          6
   3.3         9
   10          5
   33          5 
  100          5      11     11       12       29     25
  333                 12     10       12       18     15
 1000                  8     11       10       19     20
 3333                  7     10       15       16     18
10000                  7      3       11       14     15
Pos.Cont.    199     270     290     154       630   469     
       

	Test substance
	:
	n-Butyl Methacrylate; CAS: 97-88-1; purity 99%; supplied by Fluka Chemical Co.

	Conclusion
	:
	Test material was not mutagenic in any of the S. typhimurium strains tested, with or without activation.

	Reliability
	:
	(1) valid without restriction

	
	
	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 n-butyl methacrylate was not mutagenic in this test system. Full description of the test material was provided.

	Flag
	:
	Critical study for SIDS endpoint

	19.08.2004
	(167)

	
	
	

	Type
	:
	Bacterial reverse mutation assay

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

	Test concentration
	:
	-S9 mix; 9.77, 19.5, 39.1, 78.1, 156 and 313 ug/plate (TA100, TA1535, TA98 and TA1537); 9.77, 19.5, 39.1, 78.1, 156, 313 and 625 ug/plate(WP2 uvrA)
+S9 mix; 9.77, 19.5, 39.1, 78.1, 156, 313 and 625 ug/plate (TA100); 19.5, 39.1, 78.1, 156,

	Cycotoxic concentr.
	:
	See Result

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD Test Guidelines 471 and 472

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Source: Mitsubishi Gas Chem. Co., Inc., Lot No. NG60912, Purity: 99.6 %, kept cool and dark until use


	Result
	:
	This chemical was not mutagenic in Salmonella typhimurium
TA100, TA1535, TA98, TA1537 and Escherichia coli WP2 uvrA,
with or without an exogenous metabolic activation system. 
No toxicity was observed in the concentration less than 156
ug/plate without metabolic activation and less than 313
ug/plate with metabolic activation.

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

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline-study, GLP carried out by
Biosafety Research Center, Foods, Drugs and Pesticides
(Japan).

	Flag
	:
	Critical study for SIDS endpoint

	10.05.2006
	(94) (100)

	
	
	

	Type
	:
	Chromosomal aberration test

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

	Test concentration
	:
	-S9 mix(continuous exposure): 0, 178, 355, 710, 1420 ug/mL
-S9 mix(short-term exposure): 0, 178, 355, 710, 1420 ug/mL
+S9 mix(short-term exposure): 0, 355, 710, 1420 ug/mL

	Cycotoxic concentr.
	:
	The concentrations of 50 % cell growth inhibition are as follows.
Continuous exposure; 532 ug/ml(24h), 386 mg/ml(48h)
Short-term exposure; 547 ug/ml(-S9), Not clear(+S9)

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD Test Guideline 473

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Source: Mitsubishi Gas Chem. Co., Inc., Lot No. NG60912, Purity: 99.6 %, kept cool and dark until use


	Result
	:
	This chemical did not induce structural chromosomal
aberrations and/or polyploidy in CHL cells, with or without
an exogenous metabolic activation system.

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

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, Guideline-study, GLP carried out by
Biosafety Research Center, Foods, Drugs and Pesticides
(Japan).

	Flag
	:
	Critical study for SIDS endpoint

	27.10.2003
	(94) (101)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	Salmonella typhimurium TA1535, TA1537, TA1538, TA98, TA100

	Test concentration
	:
	40 - 2500 microgrammes/plate

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	other

	Year
	:
	1984

	GLP
	:
	no data

	Test substance
	:
	


	Remark
	:
	Aroclor 1254 or phenobarbital induced S9.  Also negative in
TA100 liquid incubation assay.

	Test substance
	:
	> 99% pure

	Reliability
	:
	(4) not assignable

	06.09.2004
	(164)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	Salmonella typhimurium TA1538

	Test concentration
	:
	2,5 - 8950 ug/plate

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	positive

	Method
	:
	

	Year
	:
	1990

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Result
	:
	Butyl methacrylate was mutagen at 2775 and 8950 ug/plate
with metabolic activation.

	Reliability
	:
	(3) invalid; only one strain used.

	
	
	Study was not designed to be a complete Ames Test. Only 1
bacterial test strain, only one test, not reproduced.

	06.09.2004
	(88)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	Salmonella typhimurium TA1535, TA1537, TA1538, TA100 and TA98

	Test concentration
	:
	60 -300 ug/plate

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	

	Year
	:
	1977

	GLP
	:
	no data

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Reliability
	:
	(4) not assignable; limited details

	06.09.2004
	(29)

	
	
	

	Type
	:
	Ames test

	System of testing
	:
	Salmonella typhimurium TA1538, TA1537, TA1535, TA100 and TA98

	Test concentration
	:
	2,5 - 8960 ug/plate

	Cycotoxic concentr.
	:
	

	Metabolic activation
	:
	with and without

	Result
	:
	negative

	Method
	:
	

	Year
	:
	1991

	GLP
	:
	yes

	Test substance
	:
	other TS: n-Butyl methacrylate, purity not specified


	Method
	:
	Preincubation assay

3 plates per dose level

Metabolic activation: Aroclor 1254-induced rat liver S9

	Remark
	:
	Full Ames assay. Follow-up study of Mobile Oil Corp. (1990)
see also in this IUCLID-Chapter.

In the preliminary assay, a slight precipitate was observed at 8960 µg(10 µl)/50 µl in TA100 and TA1537 with and without activation. The background lawns were absent from 2778 µg (3.1 µl) to 8960 µg(10 µl)/50 µl and microcolonies were observed with an extremely reduced background lawn at 869 µg (0.97 µl)/50 µl in strain TA100 with activation. Background lawns were slightly reduced at 84 µg(0.094 µl)/50 µl, moderately reduced at 269 µg (0.3 µl)/50 µl and extremely reduced from 869 µg (0.97 µl) to 8960 µg (10 µl)/50 µl in strain TA100 without activation. Microcolonies were observed with extremely reduced background lawns from 869 µg (0.97 µl) to 8960 µg (10 µl)/50 µg in strain TA1537 with activation. Microcolonies were observed with extremely reduced background lawns from 269 µg (0.3 µl) to 8960 µg (10 µl)/50 µg. The background lawn was slightly reduced at 84 µg (0.094 µl)/50 µl in strain TA1537 without activation. 

Based on this toxicity data, n-butyl methacrylate was tested in the Ames Salmonella Pre-Incubation Assay at doses of 269 µg (0.3 µl), 84 µg (0.094 µl), 26 µg (0.029 µl), 8.2 µg (0.0092 µl) and 2.5 µg (0.0028 µl)/50 µg in plates with and without metabolic activation by Aroclor 1254-induced rat liver homogenate mixture (S-9) in strains TA98, TA100, TA1535, TA1537 and TA1538. Microcolonies were observed in all five strains at 269 µg (0.3 µl)/50 µl without activation. Colonies were absent at 269 µg (0.3 µl)/50 µl in strain TA98 without activation. None of the five strains exhibited reversion frequencies substantially different from spontaneous or solvent controls in the pre-incubation assay.

Conclusion: Butyl Methacrylate is not a mutagen with or without metabolic activation in this test system. 



	Reliability
	:
	 (2) reliable with restrictions

	
	
	

	06.09.2004
	(89)


5.6

GENETIC TOXICITY ‘IN VIVO‘

	
	
	

	Type
	:
	Micronucleus assay

	Species
	:
	mouse

	Sex
	:
	male/female

	Strain
	:
	other: Swiss CD-1

	Route of admin.
	:
	i.p.

	Exposure period
	:
	24 and 48 hour sampling time

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

	Result
	:
	negative

	Method
	:
	OECD Guide-line 474 "Genetic Toxicology: Micronucleus Test"

	Year
	:
	1999

	GLP
	:
	yes

	Test substance
	:
	other TS


	Remark
	:
	Preliminary Toxicity Study:
A preliminary toxicity study was conducted in which groups of two male and two female mice were dosed once (i.p. injection) with n-butyl methacrylate at 2000, 1500 and 1000 mg/kg. Clinical signs were observed in all animals on the day of dosing, but all animals recovered by the following day. No bone marrow cytotoxicity, as measured by increases in the NCE/PCE ratio, was observed. The doses for the definitive study were selected based on this preliminary toxicity study.

	Result
	:
	No statistically significant increase in the incidence of
micronucleated PCE's over the control value was observed at
any dose-level. Slight increases in the ratio of mature to
polychromatic erythrocytes, compared to the vehicle control, were seen  at the 48 hour sampling time for both male and female animals from the high-dose group, indicating that the test substance exerted a mild toxic effect on the bone marrow cells.

Following are the results for the male and female animals combined:


                        Incidence of         NCE/PCE
            Dose        micronucleated        Mean
Treatment   Level 
     PCE              Ratio
           (mg/kg)
Mean      S.E.
-----------------------------------------------------------

24 hr. Sampling time
-----------------------------------------------------------

Vehicle (corn oil)
            10           0.5      0.2         1.12
-----------------------------------------------------------
           (ml/kg)
n-butyl methacrylate
           500           0.6      0.2         1.19
n-butyl methacrylate

          1000           0.9
  0.2         0.93
n-butyl methacrylate
          2000
         0.6      0.2         1.15
-----------------------------------------------------------
Mitomycin-C  2.0        33.6***   6.5         1.32
-----------------------------------------------------------
48 hr. Sampling time
-----------------------------------------------------------
Vehicle (corn oil)
           10            0.8      0.3         1.10
-----------------------------------------------------------
          (ml/kg)
n-butyl methacrylate
         2000            1.2      0.3         1.48
-----------------------------------------------------------
*** Incidence significantly greater than control value at p < 0.0001

	Test condition
	:
	Vehicle: corn oil
Positive control: Mitomycin-C
Administration: once i.p.
Number of animals: 10; 5 male and 5 female per dose group
                   Exception: Control and high-dose groups, 
                   which included an additional five                           animals of each sex per group

5 animals/sex/group were sacrificed at the 24-hour sampling time. The additional animals were sacrificed at the 48-hour sampling time. At least 2000 polychromatic cells per animal were examined for the presence of micronuclei. The ratio of mature to polychromatic erythrocytes was also determined.  

Statistical analysis: modified chi-squared test

	Test substance
	:
	n-Butylmethacrylate (CAS: 97-88-1), Purity: 99,7 % (GC)

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP..

	Flag
	:
	Critical study for SIDS endpoint

	05.01.2005
	(23)


5.7

CARCINOGENICITY

	
	
	

	Species
	:
	

	Sex
	:
	

	Strain
	:
	

	Route of admin.
	:
	

	Exposure period
	:
	

	Frequency of treatm.
	:
	

	Post exposure period
	:
	

	Doses
	:
	

	Result
	:
	

	Control group
	:
	

	Method
	:
	

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS


	Remark
	:
	We refer to Ethyl methacrylat (CAS: 97-63-2) IUCLID dataset chapter 5.7.

	15.12.2004
	


5.8.1
TOXICITY TO FERTILITY

	
	
	

	Type
	:
	One generation study

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	Crj: CD(SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	Males; for 44 days 
Females; from 14 days before mating to Day 3 of lactation

	Frequency of treatm.
	:
	Once daily

	Premating exposure period
	 

	                          Male
	:
	

	                          Female
	:
	

	Duration of test
	:
	

	No. of generation studies
	:
	

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

	Control group
	:
	yes, concurrent vehicle

	Method
	:
	OECD Guide-line 422 

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	other TS: Source: Mitsubishi Gas Chem. Co., Inc., Lot No. NG60912, Purity: 99.6 %, kept cool and dark until use


	Remark
	:
	vehicle: sesame oil

	Result
	:
	NOAEL: 1000 mg/kg for the parental males and offspring
        300 mg/kg for the parental females

1) Effects on parent animals 
(1) Copulation index and fertility index
Copulation was accomplished in all animals in all groups
within 5 days after the start of mating, and there was no
significant change in the fertility index.

(2) Number of corpora lutea, implantation sites and
implantation index
In the 1000 mg/kg group, significant decreases in the number of corpora lutea and implantation sites were observed. There was no significant change in the implantation index.

-----------------------------------------------------------
Dose level (mg/kg/day)
      0         30        100         300         1000
 No. of corpora lutea (Mean± SD)
   19.6±1.3  19.3±1.8   17.8±2.0    18.1±2.0     16.0±1.8**
 No of implantation sites (Mean± SD)
   18.8±1.4  18.3±1.1   17.6±1.9    17.8±1.8     15.9±1.7**

Significantly different from control (**: p < 0.01)
-----------------------------------------------------------

(3) Delivery index and gestation period
The delivery index was 100% in the control group and all the treated groups. There was no significant change in the
gestation period.

(4) Parturition and lactation
For the condition of parturition, no abnormality was
observed in any parent animals in any group. For lactation,
one animal in the 30 mg/kg group showed no lactating
behavior on Day 0 of lactation and cannibalized all
neonates. In addition, one animal in the 300 mg/kg group
also cannibalized a part of neonates but showed a lactating
behavior on and after Day 2 of lactation, and 4 of 19
neonates survived. However, these abnormalities in lactating
were not dose-dependent changes.

2) Effects on neonates
(1) Viability and body weight (Table 7)
The total number of litters, the number of neonates,
fertility index, body weight on Day 0 of lactation and
viability index on Day 4 of lactation in all treated groups
were comparable to the control group. For the sex ratio, the number of females in the 300 mg/kg group was slightly higher than that of males, and that in the 1000 mg/kg was the reverse. In addition, the body weight of neonates on Day 4 of lactation was slightly low in the 1000 mg/kg group. However, these changes showed no statistically significant difference. There was no abnormality in the clinical signs of neonates.

(2) Morphology
There was no morphological anomaly attributable to
administration of the test compound. As the changes observed sporadically, mulitiple anomalities from the external surface to visceral organs (systemic edema, defect of the second finger and hypoplasia of the fifth finger of the bilateral forelimbs, hypoplasia of the fifth finger of the bilateral hindlimbs, hypoplasia of the left lung, defect of the right lung) were observed in one animal in the 100 mg/kg group. In addition, as external anomalies, a kinked tail and systemic edema were observed in one animal each in the control group. For the visceral variations, thymic remnant in the neck or persistent left umbilical artery was sporadically observed in all groups including the control group, but the frequency was not different between groups.

	Test condition
	:
	1) Age at study initiation: 9 weeks old for males and 8
weeks old for females 
2) Weight at study initiation: 340-373 g for males, 198-222
g for females 

3) No. of animals per sex per dose: 10

	Conclusion
	:
	The reproductive and developmental toxicological NOAEL is
considered as 1000 mg/kg/day for parental males and
offspring; 300 mg/kg/day for parental females since
decreases in the number of corpora lutea and implantation
sites were observed in the 1000 mg/kg group.

	Reliability
	:
	(1) valid without restriction

	
	
	Well conducted study, carried out by Research Institute for
Animal Science in Biochemistry and Toxicology (Japan).

	Flag
	:
	Critical study for SIDS endpoint

	02.02.2006
	(50) (94)


5.8.2
DEVELOPMENTAL TOXICITY/TERATOGENICITY

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	inhalation

	Exposure period
	:
	days 5 - 20 of gestation

	Frequency of treatm.
	:
	6 hours per day

	Duration of test
	:
	21 days

	Doses
	:
	0, 100, 300, 600 or 1200 ppm according 0, 600, 1800, 3600 or 7200 mg/m³

	Control group
	:
	other: yes, concurrently to filtered air

	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: 0,100, 300, 600, and 1200 ppm 
NUMBER OF ANIMALS/DOSE: 22-25 pregnant females per dose.
VEHICLE: None; filtered room air.
CAGING/HOUSING: 2-3 females were caged with one male rat formating. 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 werere turned to an individual cage. Mated females were housed inclear polycarbonate cages with stainless steel wire lids and hardwood shavings for bedding. Food and water available adlibitum except during exposures.
CAGESIDE 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 and the presence of sperm in the vaginal smear was considered gestation day 0. Mated females were exposed via inhalation to test material for 6 hrs/day on gestation days 6 through 20 and then sacrificed on day 21. Exposures were whole body and 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 against a standardusing GC.    
STATISTICAL METHODS: The number of CL, implantation sites, and live fetuses, maternal food consumption and various body weights were analyzed by ANOVA, followed by Dunnett'st-test. the percentage of non-live implant, resorptions,and males and the proportion of fetuses with alterations ineach litter were evaluated by Kruskal-Walles 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 C.L., 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 solutionand 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. 
FERTILITY AND REPRODUCTIVE PERFORMANCE: The following data were recorded for each group of numbers of CL, and implantation sites o number of  resorptions and viable and dead fetuses. O mean fetal body weights o fetuses examined for gross malformations and skeletal abnormalities of sex and of fetuses.

	Result
	:
	FINDINGS/MEASURED ENDPOINT/INDEX (i.e. LOEL, NOAEL): Bodyweight gain was significantly decreased during GDs 6-13 at 300 - 1200 ppm (1800 - 7200 mg/m³), and at GD 6-21 at 1200 ppm (7200 mg/m³). Absolute bodyweight gain was decreased at 1200 ppm (7200 mg/m³).  Food consumption was also significantly decreased at GDs 6-13 and 6-21 at 1200 ppm (7200 mg/m³). No dam died during the test.  There were no adverse effects on the average number of implantations and live fetuses, incidence of non-live fetuses or resorptions. Fetal body weights were significantly reduced at 1200 ppm in males and at 600 and 1200 ppm (7200 mg/m³) in females.There were no significant differences between control and treated groups for external, visceral or skeletal malformations. There was a significant increase in the skeletal variations per litter at 1200 ppm (7200 mg/m³), compared to control. The authors concluded that NOAEL for developmental toxicity was 300 ppm (1800 mg/m³).  Fetal toxicity, demonstrated by decreased fetal weight was evident at 600 ppm (3600 mg/m3). There was no evidence of embryo lethality or teratogenicity up to concentrations that produced maternal toxicity.

	Test substance
	:
	n-Butyl methacrylate; purity: 99 %

	Conclusion
	:
	n-BMA 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. Study was conducted incompliance with GLP regulations. The study meets national and international scientific standards (OECD 414) and provides sufficient information to support the conclusions regarding the NOAEL and the LOAEL demonstrated from the study data.

	Flag
	:
	Critical study for SIDS endpoint

	16.12.2004
	(126)

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	inhalation: vapour

	Exposure period
	:
	7 hr/day on Gestation Days 1-19 (sperm=0)

	Frequency of treatm.
	:
	7 hr/day on Gestation Days 1-19 (sperm=0)

	Duration of test
	:
	20 days

	Doses
	:
	0 (control), 3500, 6000, and 8000 ppm

	Control group
	:
	other: air

	Method
	:
	other: no data 

	Year
	:
	

	GLP
	:
	

	Test substance
	:
	other TS: n-Butanol, > 99%


	Remark
	:
	Mortality and day of death:  The highest concentration of n-butanol (8000 ppm) produced mortality in 2 of 18 rats.  No other mortalities occurred.
Number pregnant per dose level:  No treatment-related effects.
Number aborting:  No treatment-related effects.
Number of resorptions, early/late if available:  No treatment-related effects.
Number of implantations:  No treatment-related effects.
Pre and post implantation loss:  No treatment-related effects.
Number of corpora lutea:  No treatment-related effects.
Duration of Pregnancy:  No treatment-related effects.
Body weight:  No effect on maternal body weight in rats at dose levels up to and including 6000 ppm.  Reduced weight gain was decreased at 8000 ppm, but the statistical significance disappeared when adjusted for multiple comparisons.
Food/water consumption:  No treatment-related effects on food consumption in maternal animals at dose level of 3500 ppm.  Food consumption was reduced both at 6000 and 8000 ppm (overall means were 382 g for controls versus 320 and 332 g, respectively).  Water intake increased as pregnancy progressed and was generally higher, though not significantly, in treatment groups than in controls.
Description, severity, time of onset and duration of clinical signs:  Narcosis was observed in approximately one-half of the maternal animals at 8000 ppm.  No treatment-related effects observed at 3500 and 6000 ppm.
Hematological findings incidence and severity:  Not applicable.
Clinical biochemistry findings incidence and severity:  Not applicable.
Gross pathology incidence and severity: 
Organ weight changes, particularly effects on total uterine weight: 
Histopathology incidence and severity: Not applicable.
Fetal data, provide at a minimum qualitative descriptions of responses where dose related effects were seen:

Litter size and weights: No treatment-related effects on litter size.  There was no treatment-related effect on fetal body weight among males and females at 3500 ppm.  Fetal body weights were slightly depressed at 6000 and 8000 ppm dose levels, approximately 12 and 15% from controls, respectively.
Number viable (number alive and number dead):  No treatment-related effects at any dose level.
Sex ratio:  No treatment-related effects at any dose level. 
Postnatal growth (depending on protocol):  Not applicable.
Postnatal survival (depending on protocol):  Not applicable.
Grossly visible abnormalities, external, soft tissue and skeletal abnormalities:  No treatment-related effects on external or soft tissue at any dose level.  The majority of skeletal malformations were rudimentary cervical ribs observed in fetuses at 8000 ppm.

Statistical methods:  For the maternal data, multivariate analysis (with baseline as covariate) was used for weight comparisons across groups.  The group differences in food and water intake were analyzed by multivariate analysis of variance.  A Kruskal-Wallis test was used for group comparisons of corpora lutea per animal.  For the fetal data, analysis of variance was used to compare fetal weights across groups and sex.  Group comparisons of the variables including litter size, percentage alive/litter, percentage normal/litter, and percentage females/litter were made using the Kruskal-Wallis test.  For the variables including skeletal malformations, skeletal variations, visceral malformations, visceral variations, external malformations, and nonnormal fetuses, the number of litters with one or more of the variables of interest was compared between groups using Fischer's exact test.  The results of the tests were adjusted for multiple comparisons, when appropriate, using the Bonferroni technique. A probability of p < 0.05 was required for significance.

	Result
	:
	NOAEL (NOEL), LOAEL (LOEL) maternal toxicity: NOEL - 3500 ppm, LOEL - 6000 ppm
NOAEL (NOEL), LOAEL (LOEL) developmental toxicity:  NOEL - 3500 ppm, LOEL - 6000 ppm
Actual dose received by dose level by sex if available:  0 (control), 3500, 6000, 8000 ppm
Maternal data with dose level (with NOAEL value) (Provide at a minimum qualitative descriptions of responses where dose related effects were seen):  At the highest concentration, feed and weight gain were depressed in maternal animals.  At 6000 ppm feed intake was reduced.  The NOAEL was 3500 ppm.
Fetal data with dose level (with NOAEL value) (Provide at a minimum qualitative descriptions of responses where dose related effects were seen):  At the highest concentration, fetal weights were decreased by approximately 15% from controls and the incidence of skeletal malformations (primarily rudimentary cervical ribs) was greater than in controls and a smaller percentage of fetuses was judged normal.  At 6000 ppm fetal weights were depressed by approximately 12% from controls, but significant increases in malformations were not apparent.  The NOAEL was 3500 ppm.
Statistical results, as appropriate:

	Test condition
	:
	Age at study initiation:  Virgin female Sprague-Dawley rats (Charles River), approximately 176-200 g upon arrival.  Breeder males weighing over 300 g form the same source.  For mating, virgin 200-300 g females were place individually with breeder males.  
Number of animals per dose per sex:  approximately 15 female rats per dose
Vehicle:  not applicable
Clinical observations performed and frequency:
Mating procedures (M/F ratios per cage, length of cohabitation, proof of pregnancy):  Virgin 200-300 g females were place individually with breeder males.  Each morning, the litter paper under each males's cage was examined for sperm plugs; if no plugs were detected, vaginal smears were taken.  Females with sperm (Day 0 of gestation) were placed individually into cages.
Parameters assessed during study (maternal and fetal):  Weekly food and water, along with maternal weights were measured on Gestation days 0, 7, 14, and 20.  Females were also weighed each morning for the first week of exposure.  On Gestation Day 20, pregnant females were individually weighed and sacrificed.  The entire uterus (with ovaries attached) was removed, and the number of corpora lutea, resporptions (classified as early, middle, or late) and live fetuses were counted.  Live fetuses were weighed, sexed, and examined for external alterations.  One-half of the fetuses were examined for skeletal malformations and variations.  The other half were examined for visceral malformations and variations using a razor blade cross-sectioning technique (Wilson).  
Organs examined at necropsy (macroscopic and microscopic):

	Conclusion
	:
	Groups of approximately 15 female rats were exposed by inhalation to n-butanol at 0, 3500, 6000, 8000 ppm for 7 hr/day on Gestation Days 1-19.  The only evidence of teratogenicity observed was a slight increase in skeletal malformations (primarily rudimentary cervical ribs), seen with the highest concentration of n-butanol (8000 ppm).  Reduced fetal body weights noted at doses of 6000 and 8000 ppm was observed in the presence of maternal toxicity (i.e. reduced food and body weight).  The NOEL for both maternal and developmental toxicity was considered 3500 ppm.

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	16.12.2004
	(102) (103)

	
	
	

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	other: CD (SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	

	Frequency of treatm.
	:
	daily

	Duration of test
	:
	44 days (males), females, from 14 days before mating to day 3 of lactation

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

	Control group
	:
	yes

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

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

	Year
	:
	1999

	GLP
	:
	yes

	Test substance
	:
	


	Remark
	:
	Detailed information about the study see IUCLID-Chapter 5.4
and 5.8.1.

	Result
	:
	In terms of reproductive and developmental toxicity, there
were decreases in numbers of corpora lutea and implantations
in the parental males or developmental parameters of the
offspring. The NOEL's for reproductive and developmental
toxicity are considered to be 1000 mg/kg/day for the
parental males and offspring, and 300 mg/kg/day for parental
females.

	Test condition
	:
	Number of animals/group: Males 10; females 10/group
Vehicle: Sesame oil
Terminal kill: Males: 45 days
               Females: day 4 of lactation

	Test substance
	:
	Purity: 99.6 %

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP, japanese study, only abstract english

	Flag
	:
	Critical study for SIDS endpoint

	02.02.2006
	(50) (94)

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	

	Route of admin.
	:
	i.p.

	Exposure period
	:
	days 5, 10, 15 of gestation

	Frequency of treatm.
	:
	

	Duration of test
	:
	

	Doses
	:
	205, 411, 686 mg/kg

	Control group
	:
	yes, concurrent vehicle

	Method
	:
	other 

	Year
	:
	1972

	GLP
	:
	no data

	Test substance
	:
	no data


	Remark
	:
	Increased resorption at 686 mg/kg level.  Increased
incidence of gross abnormalities at 686 mg/kg.

No significant increase in skeletal abnormalities.
No signs of maternal toxicity reported by the author despite
the very high doses being used, ie. compared with the LD50
(between 2059 and 2400 mg/kg for the I.P. route).

The intraperitoneal route is not usually considered an
appropriate route for the identification of teratogenic
hazard of industrial chemicals and particularly industrial
chemicals that are primary irritants.

	Reliability
	:
	(4) not assignable 

	
	
	Limited information

	27.05.2003
	(140)

	
	
	

	Species
	:
	rat

	Sex
	:
	female

	Strain
	:
	Sprague-Dawley

	Route of admin.
	:
	i.p.

	Exposure period
	:
	

	Frequency of treatm.
	:
	

	Duration of test
	:
	

	Doses
	:
	0.230, 0.461 and 0.768 ml/kg

	Control group
	:
	

	Method
	:
	other:  There is no OECD method for developmental toxicity by the intraperitoneal route of exposure. 

	Year
	:
	1971

	GLP
	:
	no

	Test substance
	:
	other TS:  n-Butyl  methacrylate supplied by Rohm & Haas Company


	Method
	:
	SPECIES/SEX: Sprague-Dawley rat; virgin females; weighing 175-225 grams; adults. 
AGE at Start of Test: sexually mature females; age notspecified 
ROUTE: Intraperitoneal injection
DURATION OF TEST: All females were sacrificed on day 20 ofgestation; test material was injected on gestation days 5,10 and 15.
DOSE LEVEL(s) and NUMBER OF DOSES: Doses were based on theacute intraperitoneal LD50 values using pure compound. The i.p. LD50 was 2.304 ml/kg.  Doses were one tenth, one fifth and one third of the LD50: 0.230, 0.461 and 0.768 ml/kg. Anuntreated group served as controls. 
NUMBER OF ANIMALS/DOSE: 5F per dose.
VEHICLE: None was used.
CAGING/HOUSING: Five females were caged with one male ratfor 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 visualizeany 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

	Result
	:
	FINDINGS/MEASURED ENDPOINT/INDEX (i.e. LOEL, NOAEL): The authors concluded that the test material had adeleterious effect on the developing embryo and fetus. The number of live fetuses was decreased and the number of resorptions was increased at the high dose. 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 were 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 abnormalitiesare not fully described.

	Reliability
	:
	(3) invalid

	
	
	DATA QUALITY: The study was not conducted in accordance with any recognized scientific procedure or screening bioassay for examining the developmental effects of a test substance in developing fetuses. Test material was described as"pure", but no information was provided allowing the conversion from ml/kg to mg/kg.  Any conclusions regarding the developmental or teratogenic potential of the testmaterial would be very speculative based on the protocol and data provided.  There was also insufficient characterization of the test material (i.e. purity, CAS#, etc.).

	09.08.2004
	(140)

	
	
	

	Species
	:
	other

	Sex
	:
	

	Strain
	:
	

	Route of admin.
	:
	

	Exposure period
	:
	

	Frequency of treatm.
	:
	

	Duration of test
	:
	

	Doses
	:
	

	Control group
	:
	


	Remark
	:
	For further information we refer to Ethyl methacrylate IUCLID dataset chapter 5.8.2.

	16.12.2004
	


5.8.3
TOXICITY TO REPRODUCTION, OTHER STUDIES

	
	
	

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

	In vitro/in vivo
	:
	In vivo

	Species
	:
	rat

	Sex
	:
	male/female

	Strain
	:
	other: CD (SD)

	Route of admin.
	:
	gavage

	Exposure period
	:
	

	Frequency of treatm.
	:
	daily

	Duration of test
	:
	44 days (males), females, from 14 days before mating to day 3 of lactation

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

	Control group
	:
	yes

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

	Year
	:
	1998

	GLP
	:
	yes

	Test substance
	:
	


	Remark
	:
	Detailed information about the study see IUCLID-Chapter 5.4
and 5.8.1.

	Result
	:
	In terms of reproductive and developmental toxicity, there
were decreases in numbers of corpora lutea and implantations
in the parental males or developmental parameters of the
offspring. The NOEL's for reproductive and developmental
toxicity are considered to be 1000 mg/kg/day for the
parental males and offspring, and 300 mg/kg/day for parental
females.

	Test condition
	:
	Number of animals/group: Males 10; females 10/group
Vehicle: Sesame oil
Terminal kill: Males: 45 days
               Females: day 4 of lactation

	Test substance
	:
	Purity: 99.6 %

	Reliability
	:
	(1) valid without restriction

	
	
	Guideline study, GLP, japanese study, only abstract english

	Flag
	:
	Critical study for SIDS endpoint

	02.02.2006
	(51) (94)


5.9

SPECIFIC INVESTIGATIONS

	
	
	

	Endpoint
	:
	Cytotoxicity

	Study descr. in chapter
	:
	

	Reference
	:
	

	Type
	:
	

	Species
	:
	

	Sex
	:
	

	Strain
	:
	

	Route of admin.
	:
	

	No. of animals
	:
	

	Method
	:
	

	Year
	:
	2000

	GLP
	:
	

	Test substance
	:
	


	Method
	:
	For (meth) acrylates, MMA, ethyl acrylate (EA), n-butyl
acrylate (BA) and n-butyl methacrylate (BMA) and for living
cells, primary human gingival fibroblast (HGF), human
submandibular gland adenocarcinoma cell line (HSG) and human
erythrocytes were used.
The physico-chemical changes in DPPC liposomes induced by
(meth) acrylates were studied using differential scanning
calorimetry (DSC) and nuclear magnetic resonance
spectroscopy (NMR).

	Remark
	:
	Study to clarify the potential mechanism of action of Methyl
methacrylate (MMA) and related compounds to membranes of 
living cells, compared with their interaction with
dipalmitoylphosphatidylcholine (DPPC) liposomes as a model
for biological membranes.

	Result
	:
	Cytotoxicity decreased as follows: Butyl acrylat > n-Butyl
methacrylate > Ethyl acrylate > Methyl methacrylate

	Conclusion
	:
	n-Butylmethacrylate exhibited large cytotoxicity and high
Dipalmitoylphosphatidylcholine (DPPC)-interaction due to
their lipophilicity compared to Ethyl acrylate or Methyl
methacrylate.

	Reliability
	:
	(2) valid with restrictions

	27.05.2003
	(36)


5.10
EXPOSURE EXPERIENCE

	
	
	

	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
	:
	n-Butyl methacrylate, purity not specified

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	09.12.2004
	(79)

	
	
	

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


	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 n Butyl methacrylate, 331 individuals were tested at a patch test concentration of 2% (w/w). Of these, 2 (0.6%) 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

	25.01.2006
	(158)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	Exposure to low levels of Butyl methacrylate in fume (0.6
mg/m3 in air) released from polymer containing BMA-coated
fax paper caused respiratory symptoms during 1 to 2 years in
seven fax machine repair technicians in New York.

Only few isolated systems in another group of workers in a larger room with fume levels from 0.14 to 0.40 mg/m³ in air.

	Test substance
	:
	The emissions generated by the fax process studied were
largely composed of deeply respirable BMA (isomer not specified) and other C-4 fume and vapor phases, as well as some C-2 and C-3 compounds.

	Reliability
	:
	(2) reliable with restrictions 

	
	
	Mixture of compounds, number of exposed subjects in each
work group is very small.  Health effects reported cannot be
attributed to exposure to BMA vapors..

	Flag
	:
	

	04.04.2006
	(118)

	
	
	


	Remark
	:
	Contact Sensitisation: Human
============================

1/542 patients reacted to butyl methacrylate (1% in
petroleum).  Past history of dermatitis and use of acrylic
paints was proposed as being of relevance.

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	21.09.2006
	(77)

	
	
	

	Type of experience
	:
	Human


	Remark
	:
	Positive clinical challenge tests in patients referred with dermatitis with previous contact with (meth)acryleates was reported as 0.6% (2/331) of n-BMA

	Reliability
	:
	(2) valid with restrictions

	Flag
	:
	Critical study for SIDS endpoint

	21.09.2006
	(158)

	
	
	


	Remark
	:
	Contact Sensitisation: Case Report
==================================

Female orthadontic dentist gave a positive (2+) patch-test
result to n-BMA and a wide range of other methacrylate and
acrylate esters.

	Test substance
	:
	2% in petrolatum

	Reliability
	:
	(2) valid with restrictions

	17.02.2004
	(57)

	
	
	

	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, 3 reacted to n-Butylmethacrylate.

	Reliability
	:
	(2) valid with restrictions

	22.01.2004
	(62)

	
	
	

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


	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.

	11.02.2004
	(58)

	
	
	

	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. Butylmethacrylate (2.0 % in petrolatum) provoked in 6 (2.5 %) 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.

	11.03.2004
	(55) (57)

	
	
	

	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 n-Butyl 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.

	10.03.2004
	(56)

	
	
	

	
	
	


	
	
	[This was a repeat of another study.]

	
	
	

	
	
	

	
	
	

	19.08.2004
	

	
	
	

	Type of experience
	:
	other: Human: Workplace exposure


	Method
	:
	All filters were analysed in accordance with NIOSH methods 2537. This included thermal desorption of the filters at 310 °C for 8 minutes with 1mL carbon disulfide, and analysis with gas chromatograph with mass selective detector to determine peak levels of toxic substances.

	Result
	:
	In phase 1 peak levels of methyl methacrylate and butyl methacrylate were obtained. Phase 2 (total knee arthroplasty) revealed the highest levels of methyl methacrylate to be only 1 part per million or less. In phase 3 (revision hip surgery) there were no detectable levels of methyl methacrylate and butyl methacrylate (limit of detection: 0.01 mg/sample).

	Test condition
	:
	Fumes emitted from the ultrasonic instrument while removing polymethylmethacrylate cement were analyzed in three separate phases: phase 1, cement removal from bovine femur in the laboratory; phase 2, methyl methacrylate fumes collected at primary cemented total knee arthroplasty; and phase 3, fumes collected at revision hip surgery. These fumes were collected via personal sampling pumps worn by operating room personnel to determine personal levels of exposure.
Samples were collected on two consecutive days with a total of six total knee arthoplasty cases and two revision hip cases studied. This yielded 24 personal samples from phases 2 and 3.
Four area samples were obtained in the operating room's cleaning utility room and served as control values for the three phases. [Maximum MMA = 1 ppm?]

	Reliability
	:
	(2) valid with restrictions

	
	
	Small number of test samples.

	21.09.2006
	(18)


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.

	05.01.2005
	(8)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	Concentration effecting  5% hemolysis = 2.77 x 10-4 mole/l
Concentration effecting 50% hemolysis = 3.83 x 10-4 mole/l
Slope of dose-response area between 40 and 60% hemolysis 
                                      = 8.76 x 10-5 %/mole

	Reliability
	:
	(4) not assignable

	27.05.2003
	(28)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	In isolated liver microsomes from rats pretrated with
phenobarbital, incubation with butyl methacrylate in the
presence of NADPH decreased the content of cytochrome P450.

Ip injection of butyl methacrylate to rats did not affect
the level of cytochrome P450 in liver microsomes.

	Reliability
	:
	(4) not assignable

	
	
	Abstract

	27.05.2003
	(65)

	
	
	

	Type
	:
	Biochemical or cellular interactions


	Remark
	:
	n-Butyl methacrylate did not competitively inhibit binding
of 2-(4-hydroxyphenylazo) benzoic acid (HABA) to bovine
serum albumin.

	Reliability
	:
	(4) not assignable; limited details

	27.05.2003
	(37)

	
	
	

	Type
	:
	other


	Remark
	:
	Positive in tissue culture assay (L929 mouse cells)

	Reliability
	:
	(4) not assignable

	27.05.2003
	(114)

	
	
	

	Type
	:
	other


	Remark
	:
	In vitro perfused organ: heart
==============================

Reduced heart rate, force of contraction and coronary flow
rate.

	Reliability
	:
	(4) not assignable

	27.05.2003
	(86)

	
	
	

	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 butyl methacrylate;
the acute oral toxicity (LD50), the partition coefficient
(P), and the second order rate constant (K) with reduced
glutathione were measured experimentally; for butyl
methacrylate the oral LD50 in mice was 142.70 mmol/kg (20.292 mg/kg), log P was 2.88 and log K -0.655; 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
	:
	Butyl methacrylate (Tokyo Kasei Inc.), purity not specified

	Reliability
	:
	(2) valid with restrictions

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

	Flag
	:
	Critical study for SIDS endpoint

	11.04.2006
	(155)

	
	
	

	Type
	:
	other: effects on isolated organs


	Remark
	:
	Spontaneous contraction of isolated guinea pig ileum was
inhibited by n-BMA at dilutions of 1 :500 ro 1: 2000 in the
perfusion medium, n-BMA antagonised the effects of
acetylcholine and barium chloride, thus affecting the
neuromuscular as well as the muscular stimulation.

	Reliability
	:
	(2) valid with restrictions

	27.05.2003
	(85)

	
	
	

	Type
	:
	other: in viro experiments


	Remark
	:
	The influence of n-BMA on resting and compound action
potential of the isolated desheated frog sciatic nerve was
investigated.  5 minutes after addition of a 25 mmolar n-BMA
solution to the nerve preparation a hyperpolarisation of the
nerve membrane was observed (-2.0 mV) the amplitude of the
action potential was reduced by about 38%.

	Reliability
	:
	(2) valid with restrictions

	27.05.2003
	(13)


6.1

ANALYTICAL METHODS

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 n-Butyl 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       < 0.033      3
Laminate Glove

Best Supported     34           42           152      59
PVC Glove

Best Viton         72           76           181      30
Glove

Microflex Safe    < 3         <  3           243      10
Grip Glove

Microflex Synetron < 3        <  3           631       9
Glove
-----------------------------------------------------------

	Test substance
	:
	Purity: 100 %

	Reliability
	:
	(1) valid without restriction

	
	
	General valid laboratory method.

	06.01.2005
	(93)


8.2

FIRE GUIDANCE

8.3

EMERGENCY MEASURES

8.4

POSSIB. OF RENDERING SUBST. HARMLESS

8.5

WASTE MANAGEMENT

8.6

SIDE-EFFECTS DETECTION

8.7

SUBSTANCE REGISTERED AS DANGEROUS FOR GROUND WATER

8.8

REACTIVITY TOWARDS CONTAINER MATERIAL
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