[ EHEA FOER#E 2 (EU-RAR) JR3Z (EU-RAR)
1. — AR 1ER
GENERAL INFOMATION
1.01 MEER
SUBSTANCE INFOMATION
CASES 79-41-4 79-41-4
WEZ (BAESR) A591) )LER
MEL (EL) methacrylic acid (MAA) methacrylic acid (MAA)
Bl % % 2-TORVEE, 2-AF)L 2-propenoic acid, 2-methyl
ERNERZEZSDES
ERNEREZSMES
OECD./HPV#£&#H A3249\) LBk Methacrylic acid
2FR C4H602 C4H602
*ﬁiﬁiﬁ CH. CH,
.0 s -0
H,C y M
OH OH
FES 4> F=:86.09 g/mol Molecular weight: 86.09 g/mol

1.02 ZEMERNEHEE HRE
SPONSOR _INFOMATION

EEREICEY H1EHR

35

OECD/HPVZ A% S A (SIAM11) 2R YULESh-1FHR, SIAR
[FEUMDFEITESN TLVA (2002) , (http://cs3—
hg.oecd.org/scripts/hpv/)

* 3R 3T SIDSXE (SIDS Dossier, SIAR) [ AFTEY, EUY
RAYFHEEDH M AF AT,

OECD/HPV Program , SIDS Dossier , assessed at SIAM
11(23-26 January 2001), SIAR published by EU (2002)
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Sponsor Country: Germany

1.03 73 —EEH

DETAILS ON CHEMICAL CATEGORY

1.1 — AR B EER

GENERAL SUBSTANCE INFOMATION

MEDIAT

MEDE-2HEL-BREDFER

EEIKEE (20°C, 1013hPa)

1A (20°C)

liquid at 20° C

HEEEEE%)

> 99% w/w (Degussa, 1994a)

> 99% w/w (Degussa, 1994a)

8

&=

1.2 T4
IMPURITIES

CASES

WME L (IUPAC)

ENERETDNES

BRESICE T8

SHE(%)

8

w=

<0.3% w/w 2% JK (Degussa, 1994a)

< 1.5% w/w ¥R R I RT LA+ HN¥) (ECETOC, 1995a; Ulimann,
1990)

a -EFRX A VEEEE (RE)

< 0.3% w/w distilled water (Degussa, 1994a)

< 1.5% w/w various ester adducts (ECETOC, 1995a; Ullmann,
1990)

a —hydroxyisobutyrate (traces)

1.3 @4
ADDITIVES

CASE =S

WEL T (UPAC)

ERBEREGDES

BRERICETLEH

EHE (%)

ECETOC, 1995a; Ullmann, 1990

ECETOC, 1995a; Ullmann, 1990

&=

<270 ppm EFAF /O RUERAF /O AF L IT—T )L R[4~
ARFS T/ — )L (REH])

< 270 ppm hydrochinone and hydrochinone methyl ether or 4—
methoxyphenol (stabilisers)

1.4 3%
SYNONYMS

15 8E-BHAE
QUANTITY




IUCLIDT—AR—RIZ[&., & #AEZ6FL DT —2HVULE
SINTLVD, Mk S T-Y DEAEE=135000~50,000 k2 /
FZINLHEINIRARTENES£120,000 b /FITE
%, EUEEA~DE#HEEHZEK5000 b /ETHD.

IUCLIDIZEBDEEEF - TR EFEAERITHTLADIL.
DA THD, ChoDHEL. hDOEENEITHTLDE
EEFEO LREMS., HLHES (340,000~ LTSN Tz,
f;éf@ﬁ;ﬁl:g’j%\ FRIN 135 T O R E & (345,000 b/

CEFIC(1995) 2k &, 19935 DRIED RIF M 15 = (534,800~
U TH2T=,

HE-BAE

Data from 6 producers/importers are included in the IUCLID
database. The maximum production volumes per site are from
5,000 up to 50,000 t/a. The maximum cumulative production
volume from the indicated ranges amounts to 120,000 t/a. Up
to 5,000 t/a are imported to the EU.

Figures on the actual production volume or production
capacity are only provided by four producers. Taking into
account these actual figures and the upper value of the ranges
given by the other producers in IUCLID, a total production
volume of 40,000 tons is calculated. Taking the import volume
into consideration, 45,000 t/a are assumed to be available in
the European market.

According to CEFIC (1995), the actual cumulative production
volume was 34,800 tons in 1993.

— R BT REHMIZ(X. IUCLIDINE DR LY DK
& 850,000 b/ EMNAVSNTA, ChITEBEOEER &
UVEY LN, F-F20  ERR O R E 2 (XIUCLIDIRE O # B F5 B
NTEEL/S L. DIELELRAYTIE, A29)L—MEET
BIEIERL TS EDFHEEH ST (Nachr.Chem.Tech.Lab.,
1998), LEEBIEDIRAERETHALEZEZOND, BH. &Y
BRNET AN AFARELGRADORIEHERICDOLNTIE. U
ZRTHEDRIZ— RS F)AEERLEM T,

LRUSNDORESFUATIE, HREERSR,NDIRESh R
AT —2EERAL. L3EE540000 b /FE BIMTEF
45,000 b/ EELTEIBREEZERLT-,

For the generic local exposure assessment the maximum
production volume of 50,000 t/a per site from IUCLID is used
although the actual production volumes are significantly lower.
This seems justified because the actual volumes may change
within the indicated ranges given in IUCLID and it has been
reported recently that methacrylate chemistry is an increasing
market at least in Germany (Nachr.Chem.Tech.Lab., 1998).
However, as with respect to the actual situation more specific
data are available for the largest production site the generic
scenario has not been carried through to risk characterisation.

The specific information from the production sites is taken into
account for all other exposure scenarios and the calculations
are based on a total volume of 40,000 t/a for production and
45,000 t/a for processing.

HREF

8

EE

1.6 FL&1EH
USE PATTERN

CEFIC(1995) 2k &, (EZ T EICHIVTMAAIX, A29Y) L EE
IRTILERDBEORBRUNEBHEIAELT, HBNEER
BRYT—ERICBITAaE/Y—ELTRHIASA TS, T4
BRF, BEEIXTIEIZEDZIFILALIYL—RUVEDES
BEIEADERRE THD. Fi=. BH . EEF. M0
BEICALLNENILREFDILER)T—RUITILIOI R
)I—DERKIZHFIASN S (ECETOC, 1996) ,

19964E MECETOC#R&E (ECETOC, 1996) [Z[E, AFILTRT
JL(AZD)VEEATF L MMA) & BT DERICMAAD I A X TR
ETHHEDTHNHZH. 1995F D FREE (ECETOC, 1995)
I2I&. T2 (BEHZESR) LN DR TRESNZMAAD
MMAE RO EEREATHSLEHSNTILVS, 1=7L. MMA
DHBHLEE (19964E12470,000 b)) M5B, HEEEEEFE B THELE
SNBMMADEIE [E D73, MMAG BICE RSN =-MAAL KR
FHEETHN—SNTWDEDEEZOND,

AR/8—2 DEMBIZEIZDUVTCEFIC (1995)[2&>THFES
NIFERAUT:

2.1 Big/N\a—y

According to CEFIC (1995), MAA is used as an internal and
external intermediate in the chemical industry for the
production of methacrylic acid esters and as co-monomer in
different kinds of polymers. The main use of MAA is in the
preparation of ethyl methacrylate and higher homologues by
direct esterification. In addition, MAA is used in the
preparation of carboxylated polymers and emulsion polymers
for paints, adhesives and textile applications (ECETOC, 1996).

According to the 1996 ECETOC report (ECETOC, 1996) input
of MAA is not needed for the production of the methyl ester
(methyl methacrylate, MMA) although in the 1995 report
(ECETOGC, 1995) it is mentioned that MAA produced by other
routes than described below (see production methods) serves
as a key intermediate to MMA. However, it is understood that
referring to the total production volume of MMA (470,000 t in
1996) only small amounts are produced via the free acid and
that the applied MAA amount is covered in this assessment
report.

The quantitative breakdown of the use pattern was estimated
by CEFIC (1995) as follows:

Table 2.1 Use pattern

Riks147 AARIZEITHHE % Type of use appr. % in this application
IRTIVER 54 Ester production 54

DR OKRERF) 14 Dispersions (aqueous based polymers) 14
FAILHEMEIELTRWNSE N F 8 Polymers used as oil additives 8
EFRY)<Y—, a—F425, 44 /<— 13 Solid polymers, coatings, ionomers 13

2-10% D HEEEMAAZT Z AT 2 Reactive resins/adhesives 2

RICERIAR/ HeE #l (1% T3, 1% EFIRESE)
HRt GHAEE TROERE) 7
EUlSE ~ D 2

with 2 to 10% free MAA (1% industrial, 1% skilled trade)
Sales (co—-manufacturers, industrial users) 7
Export outside the EU 2




L, TEREEENCRIAAFLIT 22 R5LE, A
EEE~NORFTENHGYESRBELONTLDDEHALNT
H%. CNETITHELONTVST—a5, BEEEDHIZH D
2ALHEFICHRTESN, MEBRATEIMISNTLENEE
ZBDNBRETHD, RETAOKT. AZEAEREDEE
MHEHRATOMIE (1/3) 71+ T, FERSATOMIE
(2/3) I BEATESDLDERLLT,

199551 A LIRIC T Y — U TEBSNI-MAASFE R D55

However, from specific information provided recently by the
main producers it is most obvious that the figure for sales to
co—manufacturers is greatly underestimated. From the
available data it has to be concluded that ca. 2/3 of the total
production quantity is sold to customers and not processed at
the production sites. For the exposure assessment it is
assumed that the percentages given for the different types of
use are applicable for the amount processed externally (2/3)
as it is for the amount of on-site processing (1/3).

THERER (FUY—VERTORE TG REBENS L OIXERY,
SYN—RUDI=R BEEH. EEFIRVHNRIAAYTEH |A summary of the content of MAA in different products is
B presented in the Danish Product Register from January 1995
(no production in Denmark). The most frequent product types
are paint, lacquers and varnishes, construction materials,
binding agents and printing inks.
#22 BLRAHERTOMAAERE Table 2.2 Content of MAA in different products
HWETPMAAEERE HEH =[+/F] Content of MAA in the product number of products quantity
[t/a]
0-1% 284 8
1-10% 28 4 0-1% 284 8
10 - 80% 7 1-10% 28 4
80 - 100% 1 10 — 80% 7
B‘tiEhd 13 80 — 100% 1
not determined 13
1994F LIE, /L) —TIEMAAZ BT HEGEHI10HEZ %  |In the Norwegian Product Register from 1994, 10 products
S, ZDEHERERXINTHo1=, BEEEZENZ LD (L |containing a total quantity of 111 tons MAA are registered.
FREER (40 b /E) RUMMMBRE T TH-1-(40 k>/ |The most frequent product types are anti—corrosion paint (40
F), t/a) and ship primers (40 t/a).
UTDORIZ, AohTT)—, TEATITY—. BEHTI)—DHAHEHEIZDULNTE|In the following table an overview is given on the main, industrial and use category
£tz combinations:
£ 23 MM TELLUVRARATIY— Table 2.3 Overview on the main, industrial and use category combinations
A VAT —MC) I¥H73Y—(IC) RghTI)—(UC) Main category (MC) Industrial category (IC) Use category (UC)
EESh =K (1b) 2T () hfg{& (33) Isolated intermediate (1b) chemical industry (3) intermediate (33)
EHESh-dhRE (1c) LI % (3) Rk (33) Isolated intermediate (1c) chemical industry (3) intermediate (33)
TR)YHRADER (2) BAFIE 1) chfEA (33) Inclusion into a matrix (2) polymers industry (11) intermediate (33)
JEPLERHIRE (3) NIVT, B LURIE (12) A (33) Non dispersive use (3) pulp, paper and board industry (12) intermediate (33)
JEPLERRI AR (3) RAVE, SYD—BLVZRTE (14)  HREk (33) Non dispersive use (3) paints, lacquers and varnishes industry (14) intermediate
FFILEREI A& (3) IHT¥ (16) BEH () (33)
Non dispersive use (3) engineering industry (16) adhesives (2)
BONTLBIERISIE, SHoDATIY—RIDORNEREHNS  |From the information available it is not possible to give a
CEIFHEELY, MAA@:‘@'%@%’%O’VGO%@%EIZ?)L(]C quantitative breakdown of the amounts assignable to these
LS B, IZ?)LQk%ﬂﬁliiﬁﬁﬁEﬁ&ﬁ%~ 7R  |categories. About 50 to 60% of the MAA produced is converted
I—BRDE#EED, LIzh> T, WESNMAADKERS |into different types of esters (IC 3) but most of these esters
[XIC 1MIZH$ETES, are used for the production of polymers, as it is the case for
the free acid. Therefore, for the most part of MAA produced,
IC 11 is applicable.
TEHAE
B&n%
Hi
EE

11 BREBLVCANDREFR
SOURCES OF EXPOSURE

T 51ER BRIE~NOME Environmental releases
REBADME X, EICHE-MTTIEPIZEEKEEL TS |Releases of MAA into the environment are to be expected
EEZND, EHRZNLTEREENE M, BIEA 4L, £ |during production and processing with wastewater and, to a
f=. RUR—DECRD AR P ICEMAAN TR SN S ER SN lesser extent, exhaust gases. Regarding the formulation step
%o relevant releases may occur during the formulation of polymer
dispersions.
51T RRHMATDOBEEMAAE/I—DRELEZ 5N,
st EEICLhiE, BRI THEAR9L—MZEEN D5 |Further releases are expected through residual monomeric
EMAAIZ. BE0.005% K ETHD. MAARUMEDE/<Y—H |MAA contents in the final products. According to the
SEEINSRYR—HRIZEEFT HE/SI—DEIL, 0.001~ producers, methacrylates as final products contain generally
04%LHEEEIND, less than 0.005% MAA. The residual monomer content of
polymers manufactured from MAA and other monomers is
Fl= EFOF S IFILAZYL—hEEH TS5 IMEIDME |expected to be between 0.001 and 0.4%.
RAIZ&Y . MAAIZBEKEBL TREINEREHEN D,
From the use of grouting agents containing
BRMFE-IIBARLTE~ADOEERE TR EEZLND, hydroxyethylmethacrylate releases of MAA to the hydrosphere
occur via drainage water.
Direct releases to agricultural or natural soil are not expected.
Hi g
EE

1.8 BINEER
ADDITIONAL INFOMATION




BENE 67/548/EECHE R DIHEE I IZHE-1=758: Classification according to Annex I of directive 67/548/EEC:
S¥8: Xn;R21/22 RELEMBIURAFADERE Classification: Xn; R21/22  Harmful in contact with skin and
C; R35 BEMY, EEQOPITELES|IEEIT if swallowed
Note D C; R35 Corrosive; Causes severe burns
®R: C S: (1/2-)26-36/37/39-45 Note D
R: 21/22-35 Labelling: C S: (1/2-)26-36/37/39-45
R: 21/22-35
RARE: C225% C;R21/22-35
10% < C < 25%; C; R35 Concentration limits: C 2 25% C; R21/22-35
5% < C < 10%; C; R34 10% < C < 25%; C; R35
1% < C < 5%; Xi; R36/37/38 5% < C < 10%; C; R34
1% < C < 5%; Xi; R36/37/38
BERZERA
BEEHE
iggﬂﬁwiﬁt B {t
BEE LIBIZTRUEET—2E K 1092/21/EECIE S DEE(ZH 5T, * |According to the data presented below and to the criteria of
A9 IVBIEBREADEEMELTIESFEINLLY, the Directive 92/21/EEC, methacrylic acid has not to be
classified as dangerous to the environment.
BELR
BERBERA
BEEHZE
iggﬂﬁwiﬁt B {t
wE HiEH % PRODUCTION METHODS

MAADKERS &, 7 DT /ERYVEN L TEONT-FES
AR IVTFSRDIMKDRIZE > TREERSND, TFLV
FEHEL. CNERILLTILTERRUBRERISSE TMAA
EHETDAXVERELHDID . EEETEL,
MAADBE (L. BBIESN-FERTO X TERIN D, &
EIRETE. 7N DT/ER)ULBESEOE VBN ER
SNB. TOREBER/IBRICHIZS=HICELEHLADHL
RNIVICTEESND MAADBEH SN B ATREMA H DD &, H
DIV BB RS BINI., BERUVAVTFUORIRES
DEXMETEH S (CEFIC, 1995) , WE TR TKRENEEITI=
H.BAKBHOHENEELRETHILEALOND,

MAAD IR T ILELFAERTITHON S, MAADL T ILEIL R
PEROFS IRTFILADEREITIERICEL RRIEDEEI
YA d, EROF S A29L—MIEFNDMAAILE
H#0.1% X% TdH S (CEFIC, 1995)
MAAZIE/Y—ELTELRYT—, TIP3V FELIEYR
RoTavDHEEIE, FEBESNFAER AT LTITHON
%, BARR)T—, IR 2avHIWNEKEDRIZEET DR
}<§FL"\0)MAAIi>~ BKQIBE CREBIN DD, FERSNhD
CEFIC, 1995),

The majority of MAA is produced commercially via the acetone
cyanohydrin route involving hydrolysis of methacrylamide
sulphate. In another less important production process
ethylene is used as feedstock producing MAA through an
oxosynthesis by reaction of ethylene with formaldehyde and
oxygen.

For MAA production a closed automated production process is
used. The process is highly contained in order to minimise
exposure to other very toxic chemicals used in the
manufacturing process e.g. acetone cyanohydrin. Possible
emission sources could occur during sampling, weighing,
cleaning, reprocessing, disposal and maintenance operations
(CEFIC, 1995). Due to the aqueous workup from the production
process emissions via wastewater are expected to be relevant.

The esterification process is performed in a closed system, the
conversion of MAA to its alkyl and hydroxy esters is very high,
unreacted acid is recycled. Hydroxy methacrylates contain
generally less than 0.1% MAA (CEFIC, 1995).

The production of polymers, emulsions or suspensions
containing MAA as comonomer is performed in closed
semiautomated systems. Unreacted MAA remains in the solid
polymer, in the emulsions or in the water phase, which is
treated in the wastewater treatment plant or is incinerated
(CEFIC, 1995).

2. AL FHITER
PHYSICAL CHEMICAL DATA

2.1 @R
MELTING POINT

HERYE#

CASES

HEE

R

ﬁl

GLP

HEBREToLE

SRERZ

#ER

& °C

14 - 16°C

14 - 16°C

°c

SRR
=

EE °C

G

SRR

EmEERa7

{E3E 1 D HIWIIRERL
Hig

HEESS

Ullmann (1990); Kirk—Othmer (1981)

Ullmann (1990); Kirk—Othmer (1981)

E=

22 %M
BOILING POINT

HEME S

CASES

MES

EIR




B

GLP

REREITLF

L eI

R

Hm: °C

159 - 163°C

159 - 163°C

EAN

1,013 hPa

1,013 hPa

nfE:. °C

=0
w0 aff

EIR

EEHRIT

{ERE1E O HI BT AR AL
Hi 8

eSS

Kirk—=Othmer (1981); Merck Index (1983)

Kirk—=Othmer (1981); Merck Index (1983)

BZ

23 BE(LLE)

DENSITY (RELATIVE DENSITY)

HEME S

CASEE

MES

IR
5

GLP

RERE(TF

SEREM

R

1.015

1.015

547

ANEE

Relative density

BE(°C)

20°C

20°C

ER

EEERaT

B8 D HIHIIERL

Hi 88
HEEES

Ullmann (1990); Merck Index (1983)

Ullmann (1990); Merck Index (1983)

EE

24 ERIE
VAPOUR PRESSURE

HEYE S

CASEE

HMES

IR

Vab;

GLP

BERE(TF

SEREM

HBR

ERE

0.9 hPa

0.9 hPa

BE: °C

20°C

20°C

7fE:. °C

Faam

EEH

EmEERa7

{E3E 1 D MR
Hi8

HE:ES

Ullmann (1990); Perry (1984)

Ullmann (1990); Perry (1984)

BEZ

2.5 D ER % (og Kow)
PARTITION COEFFICIENT

HERME#

CASES

MESE

IR

HiE

RESHE

shaking method

GLP

RERE(To-F

SEREH

#aR

Log Kow

log Pow 0.93

log Pow 0.93

mE: C

22°C

22°C

SO
e aff

R

COERKXIRVFEDEHEICAL OGNS,

this value is used in the following risk assessment calculations.

EEERaT

{ERE1E O HI BT AR AL
8

E B

Sangster (1989)

Sangster (1989)

BE

ELEE

Experimental value;

|Ei’5§%§%
CASEE




MES

IR
b

GLP

REREITLF

L eI

#ER

Log Kow

log Pow 0.99 log Pow 0.99

RE: °C

FEam

ER

EmEERa7

S8 D HIWIIRERL
g

HLEES

Meylan Howard (1995) Meylan Howard (1995)

&=

SHEE Calculated value

26.1 KRR (REERESD)

WATER SOLUBILITY & DISSOCIATION CONSTANT

HEME S

CASEE

MES

IR

Vab:

GLP

RERE(TF

SEREM

R

KRR

89 g/l 89 g/I

BE: °C

25°C 25°C

pH
pHI E R DY ERE

aam

SEIR

EmEERa7

ﬁiﬁ’r&@ﬂéﬂ B AR 1

#
HLESS

Riddick (1984) Riddick (1984)

wE

R E 2

ECYE

lﬁlf'ff{

ﬁl

BE: °C

GLP

SEREH

AEBREToLE

R

pKa = 4.66 pKa = 4.66

Faam

EEH

EmEERa7

{E3E 1 D MR
Hi8

HE:ES

Kirk—Othmer (1981) Kirk—Othmer (1981)

BEZ

262 REEAN
SURFACE TENSION

HERYME S

CASES

HEE

IR

HiE

IPZa ring method

GLP

RERE(To-F

HEREH

B

RE®RA

65.9 mN/m 65.9 mN/m

mE:  °C

EE: me/L

E A
i aff

EZ

EEERaT

{ERE1E O HI BT AR AL
8

2R

Degussa (1995a) Degussa (1995a)

&EE

EERIE Experimental value

2.7 51K = (GRAK)
FLASH POINT (LIQUIDS)

HEME S

CASES

MES

EIR




B

GLP

REREITLF

L eI

R

5|Km:  C

77°C

77°C

HEBOZ(T

F—T hvT FEBR)

open cup

#Eam

EIR

EEHRIT

E #5140 $I TR HL

i
HL:ESS

Ullmann (1990)

Ullmann (1990)

BZ

28 HEMENE (BR/KHF)
AUTO FLAMMABILITY (SO

29 5K
FLAMMABILITY

LIDS/GASES)

HEME S

CASEE

MES

IR

Vab:

GLP

REREITF

SERE M

#aR

BADS S

5K EAFL

K[ADEE

KEDHEf

=0
0 Al

365°C

365°C

ER

DIN 517942 =R N BE

Ignition temperature according DIN 51794

EmEERa7

{ERE1E O FBTAR AL
Hi8

B B

BASF (1988)

BASF (1988)

[k

2.10 1@FE
EXPLOSIVE PROPERTIES

HERYMES

CASES

HEE

EZ
b

GLP

AEBREToLE

SERE

#ER

KIZKYESH

m-C ARV EU LY BRI

e}

21

m-CZrARUE U KYFEIC
%

31

JRFEMEARLN

Z Dt

FEah

[CEAE

not explosive

R

BERGEBAASHERTERL T

No test conducted because of structural reasons

EEERaT

{ERE1E O HI BT AR AL
8

Z B

Chemsafe (1994)

Chemsafe (1994)

e

211 BjE T
OXIDISING PROPERTIES

HERYE £

CASEE

MEE

ER

Hik

GLP

RERE(To-F

HEREH

R

RRRERENSRESYE
EhzhiYml

m




F AR TELV RIS

SEERETE

Z Dt

o

BRAETEIFALY

no oxidizing properties

N

BERAEBRASHERTERL TLVELY

No test conducted because of structural reasons

EEMHRTT

E FE 1% 0 $I TR HL

i
HL:ESS

Chemsafe (1994)

Chemsafe (1994)

BZ

212 BEETTARTU v IL

OXIDATION/REDUCTION POTENTIAL

213 ZD DY FEMERICE T B 1EHR

ADDITIONAL INFOMATION

HERME %

CASEE

MEE

S

Hik

~V)—BIEHK

Henry’ s law constant

GLP

REREITF

SEREM

R

0.087 = 0.003 Pa-m®*mol ™’

0.087 = 0.003 Pa*m3-mol-1

E=A
1 aff

ER

EEERaT

{ERE M D HI WL
Hi 88

B A

[k

3 IRIREaLRER

ENVIRONMENTAL FATE AND PATHWAYS

31 REHE
STABILITY

311, FnfE
PHOTODEGRADATION

HERME#

CASES

EE

EZ
b

54T

GLP

SREBRETOLE

SR & B = (hm)

ABGHTREE IE DA R E

MEDARIEIL

SHEREH

#ER

MEEE

JBECC)

BEEA SR

FiB A1 /2

D AREE (o) &

EFIE (%)

EE S #E

EREE (3(T)

EREIRE

R TR

JiB A1 /2

D ERE R

il

ER

SERE

MAAIZ RS H T, RIEZMICERSINIZERAXISTHILE
RIET 5. RKERFTOHEBHIL. KK FOHEEZS X
10°0H/cm’ &L 1=35 & 3208 . AR HO,BEET X
10"0,/cm’ELT=15 & |F 245 L HEE SN TLVS (Atkinson,
1987) , CNODHETEHBEAN S, KKRPTONARIZET S
R EREERIE1.49/B EBMESINT=,

Photooxidation

In the atmosphere, MAA will react with the photochemically
produced hydroxyl radicals. The atmospheric half-life of MAA
has been estimated to be 20 hours based upon atmospheric
concentrations of 5.10° OH/cm® and 24 hours based upon
atmospheric concentrations of 7.10'" O/cm® (Atkinson, 1987).
From these half-lifes an overall rate constant of 1.49 d-1 for
photodegradation in the atmosphere is calculated.
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3.1.2. Keh R E M (k53 A2 tE)
STABILITY IN WATER

HEME S

CASEE

MES

ER
B

GLP

RERE(TF

SEREM

R

RERE

HARE

’;ﬁiﬂ%lﬁfﬁwﬁﬁ?!ﬁ(%x pH. i&

FRA
S ERE R
[l
FER hosk o iz Hydrolysis
A291) JLERIE. pH3, TR U1 (T=25°C) DK T28HRIEE |Methacrylic acid is stable to hydrolysis at pH 3, 7 and 11
TdHo1=(MPA, 1990c) , LT=A>T. MK 5 RIZIBEEh TOE |(T=25°C) over 28 days (MPA, 1990c). Hydrolysis will not be an
ENRBHREIIESI, important fate process.
EEERIT
{3514 O FI R HL
HB
5| X H#k
7% MPA. 1990c MPA, 1990c

313 TERREM
STABILITY IN SOIL

32 FE=RYLTT—H(RER)

MONITORING DATA(ENVIRONMENT)

HERYE#

CASEE

MEE

R
ik

AEL2AT ()

LIES

R

KBIZEIFBE=RI T TR /LN TULELY,

JIL)T—Dr R VER T, HEKBICEENDIMAAZHYE
EENTWS, ERAF I FILARYYL—bEEFT RIS
;ﬁflw)&)k%ﬁraﬁqa o R ILBEK DS EREDMAAD R E

LRI IMEIOEA LM (BETEST b 1EOEAERN
10 b)) HEKRDMAAEEE [£4 me/ILL T Tho1=, ;A B
BTH MAABRE(T2RIC(HERLLRN)IETL. $950u g/1F
TETLz, ZRED2ED;EAIZDONTIE SEAL T HEMAA
BREM100~200 p g/IEENEETHOI=.

BRAKLERIZTHIKZEIRL . BRKPREES LI, 2L
LT.MAABEN 20y ¢/|FBR BT EIFEMN2=1DD. FA
JKPREH,000p g/IERBZDEMAAIZIFLEAERESNT .
SEASIR S (1E0:EA SR IX£92:8R) OMFRKPREE
1,000~4,000u g/IEBIEENT=,

ChEDHIEFCDIEFRIFEMGLEDTHY., BKEHENE
5D IVEEMADNE LB T LB TIEAL, 12
L. AV EFERTARERIGE THNIE, EFOFIITFIL
IRTILHSDOMAATRLIZE L =7 LAV RS (pH9~12) [
o TWBATREEIEELY,

BFRKFREDREMEAS. F AR IKF DClocal, & H
HTED, BiRKIEANaJll[Z&>TOslofjordi E~NEEIEN S,
Alna)IlD—EIETr—2 0 THRESN T DT80, T LEE
I REEBRRERBLTVDEEEZ AL, Ana)llIZRT 3
FIREBMELTT IAILMEI10%EAL . T5IZ0slofjordiZ =%t
I EHPHRUELTI0ZBEATHET. Oslofiord ERNDMAA
BELHITES,

No monitoring data in the aquatic environment are available.

MAA measurements had been performed in the drainage water
from a tunnel construction site in Norway. During the
application of a grouting agent containing
hydroxyethylmethacrylate high concentrations of MAA were
found in the drainage water of the tunnel.

During application of the product (a total amount of 57 t, about
10 t per injection) MAA concentrations up to 4 mg/| were
detected in the drainage water. After injection was terminated,
the concentrations decreased rapidly (within one week) to a
level around 50 p g/I. After the last two injections
concentrations remain higher, between 100-200 p g/I.

The drainage water was collected in a treatment plant and the
effluent concentrations were analysed. In general, MAA
concentrations did not exceed 20 u g/, but when the influent
concentrations were above 1,000 p g/I MAA elimination was
not significant and during the injection periods (about 2 weeks
per injection) effluent concentrations between 1,000 and 4,000
M g/l were measured.

These values represent a site—specific situation and
extrapolation to other tunnel constructing sites may not be
adequate due to varying draining conditions. However, the
alkaline milieu (pH values between 9 and 12), which is
responsible for the formation of MAA from the
hydroxyethylesters is most likely at all construction sites
where cement is used.

From the measured effluent concentrations the Clocal,, ., in
the receiving surface water can be calculated. The effluent is
transported via the river Alna into the Oslofjord. As the Alna is
partially covered by casing, it may not represent the
ecosystem to be protected. The concentrations in the
Oslofjord can be estimated using a default dilution factor of 10
for dilution in the Alna and an additional factor of 10 for
dilution in the Oslofjord.




MAARE (T, b RILEERIRIZICRET SR E (Aquateam,
1999) [CEKERMLGHRT —2EAVTER T HILLTE
%, TGDEEEDETE X IZHELY., Alnall| D £ fE 17 =75,000
I/ D ERBBTHRLTEREZADIREZ25000 I/ EHEELT=,
TEHMSD ($9145) O FHPKFTEE2,550 I/5 TH>T=,
OslofiordiZ I3t § HAInal D FHIRIFREE . IO MDD EEREIC
IELTHLNTLVS,

BHEICSECYBLIREBOEFHLLT, HRKPREDERIES
meg/1Z ALV TClocal, o B H LT=:

% 3.9 Clocal,,. DEHE

Jict i3 100 m 200 m 300m 400 m 500 m T+
~

ERiNES 2 6 9 13 18 10
Clocaly,er ~ 204p g/I 68y g/l 45p g/l 31p g/l 23u g/l 40p g/l

According to the available reports on the tunnel construction
site (Aquateam, 1999) the calculation can also be performed
on the basis of specific information on dilution. The annual
average flow of the Alna of 75,000 |/min is devided by a factor
of 3 to estimate a low flow of 25,000 |/min according to the
TGD. The average flow of drainage water during the
construction period (nearly one year) was 2,550 |/min. Dilution
factors for the Alna in the Oslofjord are available for different
distances from the mouth of the Alna.

Regarding a realistic worst—case situation the measured
effluent concentration of 4 mg/| is used for the calculations of
the Clocalwater:

Table 3.9 Calculation of the Clocal

'water

Distance 100 m 200 m 300m 400 m 500 m
default

Dilution factor 2 6 9 13 18
10

Clocalye,  204p g/l 68u g/l 45p g/l 31y g/l 23u g/l 40p g/l
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33. BELLE

TRONSPORT AND DISTRIBUTION

331 RERAED#EE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

332 HES
DISTRIBUTION

HERME#

CASEE

HES

20°CTOAL—BIFEEHA0.087 Parm’/mol TH B EMD.
Ko DEBRUTENIFE SRV EDTREEINT -, SHIC
REEMEEETHE. thRKDORRDADEEIZLDF
TIEDBENEEZLEND,

The Henry's law constant of H = 0.087 Pa.m®/mol at 20°C
suggests that MAA is only moderate volatile from water.
Taking additionally into account the dissociation constant of
MAA it can be concluded that evaporation from surface water
to the atmosphere is not an important fate process.
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ER

EPADAARZAUIZHELY, SFEFED TIEIZHE LN TMAAD IRES
EEMNFAESNTz, BEFRE (Kp) (£0.076~0.24 |/kg THT1=
CEMDS, MAAIZTIER TERICHET SLfEESND, LD
Tz A TIEICIRFE SN MAAILEE & LS, B & % 54(30.069 ~
2.04 |/kg TH>1=(MPA, 1990) . IRFE R (Kp) LEHRFS
ELOMIZHBEMEN RSN o228, TGDTH RSN L F
E.THOLRAEZAVNSA— AU DE#REEEDT 74
ILMEZRWTHEBRBEBEHET DA RITERL KGN o=,
Lo T $RTOHAVSR— AN LIE, EE. BEYVER
WiER) ICxt L CR—DKplEEE ALz, RE-BHERBOE
BIEME., FERITHEON-SEEICEDEEH SN Ko D F
BB, FNEN0.4 1/ke &R TR0.6 |/kgTHoT=1=8. JRAIEE
ADMRIEZFDTFEOS I/keZFALV=,

The adsorption and desorption behaviour of MAA was
investigated, according to EPA guidelines, in 5 different types
of soil. The adsorption coefficient (Kp) ranged from 0.076 to
0.24 1/kg which indicates a high mobility of MAA through the
soils. Once adsorbed, MAA was less readily desorbed from soil.
Desorption coefficient ranged from 0.069 to 2.04 I/kg (MPA,
1990). Since no correlation between adsorption coefficient (Kp)
and the organic carbon contents was observed, the method
proposed in the TGD to estimate the partition coefficients in
the different compartments using default organic carbon
contents in the different compartments is not applicable.
Therefore, a uniform Kp value was chosen to be used for all
compartments (soil, sediment, suspended matter and sludge).
Depending on the data basis on which the mean value is
calculated (from all the measured adsorption and desorption
coefficients or from the given ranges), the resulting values are
0.4 I/kg and 0.6 I/kg, respectively. For the risk assessment
purpose an average Kp value of 0.5 I/kg was chosen.

EBEHERTT
{E381E O I BT iE HL
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5| FACER
EE
HERYES
CASES
HMEE
AR
JELES
Hik
SHEREH
BE
et
R MackayD 7H LT 4—ET )L (LU, EQCETIL)ZFALY,  |Using the fugacity model of Mackay (level Il, EQC-model), the
TEERFICHTHER EDDELLEHETELI theoretical distribution of MAA at equilibrium can be
#* 3.2 FAIKEEIZH (T DIMAADE R/ F 8l estimated:
Table 3.2 Estimation of the theoretical distribution of MAA at
aAVIN—RAVE R K TiE equilibrium
% 29 97 0.1 Compartment Air Water Soil
% 29 97 0.1
MIELPEEICEDE MAANRL A EISN DO/ S—FA
UNIKETHDEHIIENT=, MAADZBETES N 5T DL,  |Based on the physico—chemical properties of MAA, the
EEDOKEANDHELLEIFESICELATREEEDLH S, hydrosphere is the preferred target compartment and the
percentage for the water phase may even be underestimated
considering the dissociation constant of the substance.
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HERYEA
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HMEE
SERR
[ELES
Ak
SEREM
[
fEam
ER BEKWEIZLBBRE Elimination in WWTPs
Lk D¥IRIEE R4 (log H=—1;logPow=0.93) K T BE/KALIE |Based on the above—cited physico—chemical properties (log H
B DD AREE 1 /BFEICE DE | SIMPLETREAT 3.0(1997)E |= -1; logPow = 0.93), as well as the biodegradation rate of 1 h-
TILEFALTESRBEVSEICKIBREREZHEL 1 in WWTP, the elimination through biodegradation and
distribution can be estimated with the model SIMPLETREAT
3.0 (1997):
R I3 ENMBLUDEICLDBEETFA
Table 3.3 Estimation of the elimination through biodegradation
LERADEHE % 0 and distribution
KA~DHE % 12.6
FBIR~NDRE% 0.1 % evaporation to air 0
E5 % % 87.3 % release to water 12.6
KMSDHEX% 874 % adsorption to sludge 0.1
% biodegradation 873
% removal from water  87.4
EEHERIT
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AEROBIC BIODEGRADATION

HERMEH

CASEE

MEE

R

Hik
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HEtE R

GLP

RERE(To-F

HEREH

HEBRVMERE

HiERE

BERE C

SEVEE L EE(ma/L)

SRERE R &

SREREHEE

R

RIRSEEE (%) HE

G(HEB)

G(BEB)

D RERE-1

PN 2EdE

PAY; 2EdE

T (NI | K

BN

DEE Y

LRBRLUN DA RERE S &
BRUZDHER

HNEYMEN7, 14ABEDHRE

Z Dt

SO
0 aff

R

—0—XRRMLEER (OECD AAFS5A> 301 D:28H&E DS
f25286% ; 10-day window D EEE =T ) DIERH D, A4Y
YIVBRIZKP THENEETHHLEFIESNT=(MPA, 1992),
52, JEAERERTIT42BEITH86% LV B LD RERETR
L (Pahren. 1961) . Zahn-Wellens3£ER ClL2 B % £ TIZ96%HY
NRShT=,

From the result of a Closed-Bottle-Test (OECD GL 301 D:
86% degradation after 28 days; 10— day window criterion was
fulfilled), methacrylic acid can be considered as readily
biodegradable in the aquatic compartment (MPA, 1992).
Furthermore, results from non-standard tests are available
which show high degradation rates of ca. 86% after 42 days
(Pahren, 1961). 96% degradation after 2 days was observed in a
Zahn-Wellens—Test.
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MPA, 1992; Pahren, 1961

MPA, 1992; Pahren, 1961
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ER BEKALIRIS (WWTP) , REBKEUVTIEFTHOED R S |Results from biodegradation simulation tests in WWTPs, in
L—a v RBOBRFBON TN, F2T, FNEFNIZ  |surface water and soil are not available. The respective
BITAHENERE, [RATHEEE (TGD) ID3E23.6MFIE |degradation rates are estimated according to the procedure
IZH->TEH LIz, FRAICZDFHEXZBH L, described in Chapter 3, Subchapter 2.3.6 of the Technical
Guidance Document (TGD). In Appendix A1, the calculations
are presented.
31 RSN -ENRERE
Table 3.1 Estimated biodegradation rates
= DYAC ST 17 3 E D REE
Compartment/medium Biodegradation rate
BB WWTP) kywre = 1 BERT ™
EEK k. =0047 B Activated sludge (WWTP) kywrp =1 h™'
= < = 0.
K5 Keeg = 0.0023 B Surface water Kew = 0.047 d”'
'se -
+iz k., =0023 B Sediment Keea = 0.0023 d”'
'soll -
Soil keoi = 0.023 '
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3.5. BOD-5, COD#/=I¥BOD-5./CODLt
BOD-5,COD OR RATIO BOD-5/COD

3.6 £EWBHEYE

BIOACCUMULATION
HERYEHA
CASEE
MEZE
EE
ab:
EWiE
SaE (H)
BERE
Bt HA RS
GLP
AEBRETo-F
DHHE
HEREH
WERYE AR
SEYE
HEYEEZRUODAE
HEBAKX A E
#2 e —
BT {TE)
EEEFE ()
HERPOHERNERE
=i 1% %4 (BCF)
BRA it TE 30
Htt B R
R&EW
t%_ﬂ)ﬁtﬂ)iﬁ.g
iE aff
EE EYEREEICRE T S RBRERIBONTULVALA, logPow® [There are no experimental results on bioaccumulation
BIEEO.93M S (EMAAD EWEMIEITIELNEEZSND, available. The measured logPow of 0.93 does not indicate a
TGDAMEEE S B Veithis (1979) DEIRIIZEY , BEFITXHT S |high potential for bioaccumulation though.
EMRERM(BCF) (312 kg REBEHESNT, According to the relation developed by Veith et al. (1979) and
B MAAD LS ARBEEM B IS DL TldlogPowZ ALM=Et  |proposed in the TGD, a BCF of 1.2 Lkg™' wet fish can be
FR(TEATEGUVD, MAADEYIRIEMEAMELELSHREER  |estimated for fish.
o)ﬁ%ﬁ[iﬁt?hto R _ Although it has to be kept in mind that calculations on the
%5%7_975\‘9%&5 L,T:Kpﬂ)zFi"‘Jf_Ezﬁ‘O.5 I/kg THoF=C&D basis of the logPow are in general not applicable for a
B, MAA011§§?§'|§|¢15L‘t%lfo"’tée ii—%':mﬂﬂj Shitz dissociating substance like MAA, the overall result that
A9 IVERIEBEICKY T KANZATEAEEELH S, bioaccumulation is of low concern for MAA is justified.
The average Kp value of 0.5 I/kg derived from experimental
data indicates a low potential for geoaccumulation. Methacrylic
acid released to soil may leach with seepage to the
groundwater.
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41 BAORMEN
ACUTE TOXICITY TO FISH
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Oncorhynchus mykiss

Oncorhynchus mykiss
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SEERICHITHETE
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#5 R (96h-LC50) 96BFfH LC50 = 85 mg/| 96-h LC50 = 85 mg/I

EEMERa7
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{E381E O HI IR HL

HB

5| B3k MPA (1990a) MPA (1990a)
KEEPATARS A2 (MPA, 1990a) [ZR > TEMEIN == < [The acute toxicity of methacrylic acid (MAA) to Oncorhynchus
A (Oncorhynchus mykiss) &L= FKRERDEER . A29')  |mykiss was investigated in a flow—through system according to
JUEE (MAA) D 2MESMEICRET 59685 HILC50(£85 me/I (R3] |a US EPA guideline (MPA, 1990a). After 96 hours a LC50 of 85
BEICED)THoI. mg/| was derived, based on measured concentrations.
RTEHNELNE=DIEHREAEREE (97 mg/l) DH T, RER  |Mortality occurred at the highest test concentration of 97
BtA A DASHE & IZHO TRON Tz, CHEVIELVEE TIL. [me/l only, first after 48 hours. At lower concentrations
23 mg/ILL LD RERX T, RERBAIAMN D245 & YT X T |sublethal/behaviorial responses as surfacing, quiescence, fish
DHEEREMCTKEZ L, BFH, BERETOELL. ZZHMEME |on bottom of test vessel, labored respiration, loss of

k] %, TH#EL BEZOEBRENEET-(IITEHEEHEL |equilibrium and excitability were noted among all fish starting
ht=. at 23 mg/|, observable after 24 hours already.

The pH decreased slightly with an increase in MAA

MAAEE DRIV RERNS R DpHIZA LT DIET L. 3B |concentration from 7.8 in the control up to 5.3 in the highest
EDpHIE7.8, ZREREEEER DpHIE5.3ThHof=, LT=h'D [test concentration. Therefore it cannot be excluded that
T ARV pHABEREIMI D FE T I DA D= AT RETEIEHEBR TE  |mortality was influenced by the low pH value.
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#58 (96h-LC50)

9685 LC50 >100 <180 mg/I

96—h LC50 >100 <180 mg/I
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Degussa (1990a)

Degussa (1990a)

2]

OECDHARSAUIZR>TEBSN=ETFTrva
(Brachydanio rerio) ZFALNf=F IEKERER TIL., BEE-ZEBER
M5 IXIEREALC50% & T H k7% M o7z (Degussa. 1990a) , 96
B REILC50E (X100 mg/I&180 me/| (FRERE) DRI TH D&M
EShiz, 100 mg/IA T DEETIEFERTHIEL. BIETES
BERELRONEA ST, 180 mg/ITIXRERRAIAH D4R £
DERTTRTOEBHIOT ARSI, =1L, 180
me/|DFRERA R DpHM =51 THo1=C e D, pHAFELT=
aEEEEH D,

In a semi—static OECD guideline test with Brachydanio rerio
the concentration—effect relationship was not suitable for an
exact calculation of a LC50 (Degussa, 1990a). The value is
located between 100 and 180 mg/I MAA (nominal
concentrations) after 96 hours. Up to 100 mg/| no mortality
and no abnormal conditions of the fish could be observed
visually. 180 mg/| caused 100% mortality after 4 hours already.
But at this concentration the pH was < 5.1 and therefore it is
possible that this might be due to a pH effect.
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Leuciscus idus

Leuciscus idus
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#& 2 (96h-LC50)

48BFfH LC50 = 224 mg/|

48-h LC50 = 224 mg/|
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T—JLT 27 )Lz (Leuciscus idus melanotus) [Z#5 1754885
fILC50(%224 mg/IEE FE SN 1= (Rohm, 1987) , 5% 7E i E250
me/ITIE T R TOHERENPHFETL . 200 mg/ITIZFETAHIIE
REoHonimot=, BH . RARITF Y DBEMAEITHES
TEBESN. pHIZ7.7IZFAESN T,

For Leuciscus idus melanotus a LC50 of 224 mg/| was
calculated after 48 hours (Rshm, 1987). At a nominal
concentration of 250 mg/| MAA all of the fish were dead, at
200 mg/| no mortality occurred. A German standard method
was used where the pH was adjusted at 7.7.

4-2 KEJERBY~ORUSMEWBIREID)
ACUTE_TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)
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48RS EC50 >130 mg/I 48-h EC50 >130 mg/I|

&R (48h~EC50) 24B%F8 EC50 >100 <180 me/| 24-h EC50 >100 <180 me/I
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- MPA (1990b) MPA (1990b)

51 Rk Degussa (1990b) Degussa (1990b)
KEEPAN R E LIAZEMELIZHSNT. AFID 0 For Daphnia magna acute toxicity was investigated in a flow—
(Daphnia magna) # ALV KK TO RSB MEFERNERES  |through test with US EPA standard conditions (MPA, 1990b).
ff=(MPA, 1990b) , S KRB 130 mg/ITH, 48BRA%FE |No EC50 for immobilisation was reached after 48 hours at the
TIZ50%;:8kAEIXFRONT . ZDMODEEELR SN  |highest measured concentration of 130 mg/I and no abnormal
fzo RERIR T RITAIESNTzpHIZT7.9~7.0THY. MAAJREM |effects could be observed. The pH-values were measured
EWEEPHIFIEADT=, between 7.9 and 7.0 at the end of the test, decreasing with

increasing MAA concentration.
BE FAITaERAW=RI DR TIE., 24FHIEC50(EERTERE  |According to another test after 24 hours an EC50 value for

100~ 180 mg/IDFE L HEFE S 1= (Degussa, 1990b) , 180 mg/!
TETRTOID OO WX EESNI=A., pHH4.8~50T
Bof=ZEMD, ChhNEKICEEL-/TaEELH S, 100 me/l
Tl&. 10% DI O THKEENRESIN, thDID D
ELETARANFELTEIB TH o= (pH=6.0~7.5) , XX D
pHIZ7.8THo1=,

Daphnia magna can be estimated between 100 and 180 mg/|
MAA (nominal concentration, Degussa, 1990b). At 180 mg/I all
daphnids were immobile, but this might be due to a pH effect
as a pH in the range of 4.8 — 5.0 was measured. At 100 mg/|
only 10% immobilisation was observed and the mobile daphnids
moved somewhat irregularly and slowly (pH = 6.0 — 7.5). The
pH of the control was 7.8.

4-3 KEHEYM~DEM (BIZ EFHLE)

TOXICITY TO AQUATIC PLANTS e. g.

ALGAE

tLF A5 L (Selenastrum capricornutum) Z LN =2D D FE
BHEMHBRTE. EVCFETHHENFOINTNS:

Conflicting test results are available on MAA algae toxicity
with Selenastrum capricornutum:
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HEER
#£8 (ErC50) 96F% [ EC50 = 0.59 mg/I 96-h EC50 = 0.59 mg/I
#&R (NOEC) 96EFH NOEC = 0.38 mg/| 96-h NOEC = 0.38 mg/I
EEERa7
F—RET1
{E5aM D HIETR L
HE
5| A3k MPA (1990e) MPA (1990e)
KEEPA/ASTMZORI—LIZA>TEREINHERIZELY  [In a study conducted according to US EPA/ASTM protocols,
T NN RRIZE-TEHEN =968 FIEC50 % U'NOEC(E%Z |an EC50 of 0.59 mg/| and a NOEC of 0.38 mg/| were derived
NEF1.0.59 mg/1% 110.38 mg/I, 72BEFIEC50 % U'NOECIXZF [for reduction of biomass after 96 hours test duration. The 72—
Z1.0.62 mg/1 % 1r0.38 mg/IT&H2t=0 CNBIXT RTEER |hour values were 0.62 and 0.38 mg/|, respectively. These are
ETHY., ABRETHOMAAREIIVWThILRHRATHS |nominal concentrations and at the end of the test MAA
0.1 mg/IZTFEI>TL = (MPA, 1990e., LI TABCERER 1&T concentrations were below the detection limit of 0.1 mg/|
3)o CORERTEH. WTIhDHERRX THoHENIESH TEM D [(MPA, 19906, further referred to as ABC study). It has to be
Bz =D BB ER TlXoHDBESIEHE LGN >2EEZBNSD, |noted, that reported pH values are remarkably low in all
A 0.75 mg/I(pH 5.9) TIXHIEFEAY0%HE SN 1=H. 0.38 treatments. However, at low test concentrations it is not likely
mg/I(pH 6.0) TIZRFZEICHHIE THLHEEITFE->-KEON% [that the results are related to pH effects. Significant inhibition
Mo1=(ZZELT. MAARESO mg/IDpHIZ45THDT=) . of cell multiplication by 90% is observed at 0.75 mg/| and pH
5.9, whereas at 0.38 mg/I and pH 6.0 no effects at all are
reported after 96 hours. (For comparison, 3.0 mg/| MAA led to
a pH of 4.5).
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#£8 (ErC50)

72B%R8 ErC50 = 45 mg/|
72B%R8 EbC50 = 20 mg/|

72-h ErC50 = 45 mg/|
72-h EbC50 = 20 mg/|

#£ 2 (NOEC)

7285 NOEC = 8.2 mg/I

72-h NOEC = 8.2 mg/I|

ErEERa7

F—RET4

S8 D HIHIRERL
g

ERE

Zeneca (1999)

Zeneca (1999)

wE

N EUFTLLVERE (ZENECA., 1990a—d) Tl BB REAR
25fE S MBS D=, ZDZENECASKER (L. OECDERER AR5
12201 (ABCERER I~ TiE AR ZH I M I®ELS) I
BOTEBINTHY . ABCHER TMAAN B LS HERLZR
EZEBALNT H7=60. BAMREFER. Ca2+RMOpHRZE
FiEGE  BRDFHETTERESA TS,

ABCERERE —EDZENECAKBRDIERNFELIREREEETE
F51=8H. LODNDERICODNTEELIZ(FK3.145H8),

MAAD IR 241 (Ko H T T . RUIERERIK
EBTOREBRM)EZERETHL., MMRRUHAERTRLONT:
MAAB R EDELE. MAADEkZE+ 7 ERBAT 51D TlEA
otz BMBRIEEETORNRENRELEMN O,

ABCEHE&LZENECAGER TR/ SN TNOECILZ N Z1.0.38 mg/I
RU9 mg/ITHT=HY, BEDHEBRTCa2+ZHMLI-IHEE.
NOEC [Fh MBS THoT=, L= > T, MELERR
TRONT-MAAIZKT T HRRZMHDE T, KOFERE (Ca2+) D
BT TIEEBRBATELGL,

10 mg/IA T DREREETRONFEEICDOVNTIL, pHITKE
BRRERETIFAENEEZ SN T-(9.8 mg/BERDT—4, pHifl
747 :pH 65(0B B) M dpH 7.6(3H B) . AEBRIZXL100%
DRERE)

6LYDH T MIZE L pHIE TlE. MAADREEEE AR L. MAA
DEENEXRT ZOTIEIAENNENSRRMNITON, T
FIRE T 5 FERED-HDBRBEEML 1=, HERF
1hEs. £HEBRE DpHEHI6IICTR LT, ARERVMRZE
FEST A LT, pHO 2B £ F & [ L 1= (ZENECA.
1999d) , RERRIERES me/ITIXAILEEIZRONT . £
FT—ANLTAEYNEMICEY B ERMICE HEIN-ECHEIL.
D —EDZENECAHER TSN T-ECIELIFLA L ED
Motz, LIz 2T, ABCRERTILAMIZIELECIEAFONT=
CEEFRBATHILIETEG AT,

#EMEL T, ABCIRERTIE., SN DERICE>TMAADFHE
MERLTULEA, FOERFFETETVEN, REELD
BERFBTETHELFRTHELTELGN o120, SO
Eiﬁlf:%o%, PNECOH FEICABCEHERDFER (T ERALALY
Z&ELi=,

BARADEHT CERSN=—ENDZENECAREE THLNT-EC
EZER3I4HB/BLIz, CO>bRLEELIEL. FABERAR
TBoMNT=EgrowthrateC10(8.2 mg/l) THDEEZ bNT=,

A more recent investigation (ZENECA, 1999a-d) revealed
about 25—fold higher effect concentrations. The ZENECA study
was done according OECD testing guideline 201 (with slightly
modified medium to resemble ABC study) and it comprised
various experimental conditions, namely open and closed
vessels, Ca++ augmentation, and several approaches of pH
adjustment. These experimental variations had been applied
with the aim of clarifying possible reasons for high MAA
toxicity reported in the ABC study.

A number of particulars have been addressed regarding the
conflicting results of the various ZENECA test runs compared
to the ABC study (cf. also Table 3.14).

- Considering the physico—chemical properties of MAA
(complete dissociation at test pH, low volatility even of
undissociated form), reported differences of MAA loss in open
and closed vessels do not enable a satisfying explanation for
possible reasons of MAA disappearance; lowest recovery rates
are reported at low test concentrations.

- Water hardness (Ca++) provides no sufficient explanation for
different algal sensitivities to MAA, comparing both tests
under discussion (NOEC 0.38 mg/| versus about 9 mg/I, the
latter only slightly increased with Ca++ augmentation).

- pH effects are not identified as relevant cause for reported
effects at test concentrations not exceeding 10 mg/| (data for
treatment 9.8 mg/I, non—pH adjusted: pH 6.5 (day 0) up to pH
7.6 (day 3), 100% of control growth rate).

- An additional range finding test has been conducted to
specifically address the question if pH values only slightly
above 6 might be an important reason for increased MAA
toxicity due to lower dissociation rates of MAA. At test start,
pH was adjusted to ca. 6.3 in all treatments. Light intensity and
cell inoculum density had been reduced to avoid quick pH
increase (ZENECA, 1999d). The lowest test concentration of 5
mg/| caused no effects and the EC values provisionally
calculated from the raw data via probit transformation differed
only slightly from the other ZENECA test variations so that no
explanation for much lower EC values of the ABC study was
provided.

In conclusion, some unknown experimental particulars of the
ABC study are regarded as a cause for considerably increased
MAA toxicity. Since these experimental particulars could
neither be identified nor be reproduced, the ABC study results
are not used for PNEC derivation on a weight of evidence
basis.

A number of EC values are reported for the various test runs
of the ZENECA study and compiled in Table 3.14. Among these
data, the EgrowthrateC10 (8.2 mg/I) from the closed vessel
test run is considered as most relevant.




3 3.14 Selenastrum capricornutumZ L \=EE5EHE 1S

SRR UMER

B ER B ER AR B ER
pHIRHL* PHEIELL pifoHIRH
SHR ABC (1990) ZENECA (19999)  ZENECA (1999b) ZENECA (1999b)
BASEES DpH 4.1 (60 mg/)) 627 (50 mg/) 3,99 (100 mg/D) 6.84 (18 me/1)
(&MAAE ) BKTS5 (IR BAGI2 (50me/l)  BK729 (HED) K742 (230 ma/l)
T BDpH 40 (60 mg/)) 729 (control) 395 (100 mg/1) 7.48 (230 me/1)
(&MAAR ) BK72 ) H/K781 (50 me/1) |KR30 (16 mg/l) K904 (RER)
BERE 038-075-15- 50 - 250 - 500 086-19-41-91 91-20-45-100-
(mg/1) 30-60 -20-45-100 220
MAAR . T hLRBMIME 100 (F~TORE) FshL 0 (100 mg/1) 0 (100, 220 mg/I)
DREEEIH T HEES BA67 (41 mg/) WK (9.1 ma/1)
(ChyaW IF R EMAAR D)
HET—5
ECIENTT BERE BERE BERE BERE
ErC50 [me/I] 06 33 14 160
INOEG [mg/I] 038 136 98 18
EbC50 [me/I] H@gJoraLic 154 10 4
EFhTOEL

NOEBG [me/I] 038 62 98 -

* ZEFR: NOEC 0.38 mg/I (pH 6.1 [0FFR81] pH 6.0 [96E%R5]), LOEC 0.75 me/!
(pH 5.9TIOREBDPAE0 KU 96EFF])
+ EC50 R Uf EC10 #7OE Y EHICKYEEMICHEL

% 3.14 Selenastrum capricornutum# FAU M- A AR R UK R (1R
=)

EHER EAER EEATH, Cavr
(PR H#m
CPREE®)

BT ZENECA (1999¢) ZENECA (1999a) ZENECA (1999a)
BB DpH 639 (105 mg/1) F—shL F—5hL
(EMANRIE) BX821 (2 /1)
# T HDpH 6.11 (105 mg/I) 729 (418) 3,95 (100 me/D)
(EMANRE) BK9.69 () F—51L 745l
BERE 086-19-41-91- 086-19-41-91~
[mg/] 20 - 45 - 100 20-45- 100
MAAIRSE, SDLEBMME -1 (I (19 mg/) -2 (40 (4.1 mg/1) 0.(100 mg/1)
DREREIS T HRES BKI7 (41 mg/l) BK100 (20 me/) BK100 (20 me/))
(hyaRIBEMANRED)
EET—5
ECEDT TR RE

(Fahb, RBRBKE

BEURTHOTATO

REREOFY)
ErC50 [mg/I] 45 54 FRREIOrLISE
NOEYC [mg/I] 82 91 BERTUGL- £F—5
EbCS0 [mg/1] 20 IZEBE, HIBTBECHEIE
NOEC [mg/I] 82 Catli ML EYBELA,

£3
AFhTLEL ALA—5—OiER

Table 3.14 Experimental details and results of algae toxicity tests with
Selenastrum capricornutum

Open vessels Open vessels Open vessels Open vessels
non-pH adusted *  pH 6.3 adjusted not pH adjusted neutral pH-adjusted
(range finding #+)

Reference ABC (1990) ZENECA (19996) ZENECA (19996)  ZENECA (1999)

PH start 4.1 (60 mg/1) 627 (50 mg/I) 3,99 (100 me/D) 684 (18 mg/I)

(respective MAA concentration)  up to 75 (control)  up to 632 (S0me/l)  up to 7.29 (control)  up to 742 (230 mg/1)
40/(60 me/)) 729 (control) 3,95 (100 me/D) 748 (230 mg/)

(respective MAA concentration)  up to 72 (control)  upto 781 (50meg/)  upt0 939 (16 me/l)  up to 904 (control)

nominal test concentrations 038-075-15-  50-250-500 086-19-41-01 01-20-45-100-

[me/1] 30-60 -20-45-100 220

MAA loss i. % loss in measured 100 (all concentrations)  no data 0.(100 mg/) 0100, 220 mg/1)

conc. over test duration (at nominal up t0 67 (4.1 mg/D) up to 67 (9.1 mg/l)

IMAA conc. given in brackets)

Effect data

EC values based on nominal test nominal test nominal test nominal test

ErC50 [mg/I] 06 33 14 160

NOEYC [mg/I] 038 138 98 18

EbC50 [me/I] not included in test 154 10 a
protocol

INOELC [me/I] 038 62 98 =

* Remark: NOEC 0.38 mg/I (pH 6.1 [Oh] pH 6.0 [96h]), LOEC 0.75 mg/I (>
90% inhibition at pH 5.9 [0 and 96h])
** EC50 and EC10 provisionally calculated via probit transformation

Table 3.14 Experimental details and results of algae toxicity tests with
Selenastrum capricornutum

Closed vessels Closed vessels Closed vessels, Ca++
(preliminary run) augmented
(preliminary run)

Reference ZENECA (1999c) ZENECA (19992)  ZENECA (1999a)

pH start 639 (105 mg/1) no data.

(respective MAA concentration)  up to 821 (2 mg/l)

pH end 6.11 (105 me/D) 729 (control) 395 (100 mg/)
(respective MAA concentration)  up to 9,69 (control) no data no data

nominal test concentrations 086-19-41-91- 086-19-41-91-

[mg/1] 20 - 45 - 100 20 - 45 - 100

MAA loss i. % loss in measured =11 (increase) (19 mg/l) -2 (increase) (4.1 mg/l) 0 (100 mg/1)
con. over test duration (at nominal  upto 17 (4.1 mg/l)  up to 100 (20 mg/1) up to 100 (20 mg/1)

IMAA con. given in brackets)

Effect data
EC values based on mean measured nominal test nominal test
(ie. mean of all measurements
at beginning and
end of test run)

ErC50 [mg/I] 45 4 not included in preliminary test
NOEYC [mg/I] 82 91 protocol - according to raw data, the
EbC50 [me/I] 20 notincludedin  corresponding EC values are higher
INOEBC [mg/I] 82 preliminary test  than without Ca augmentation, but

protocol ranging in the same order of magnitude
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48 (NOEC. LOEC) 21 B NOEC(HRFE -, FIEZ)=53 mg/I 21-d NOEC(parent mortality, reproduction rate)=53 mg/I

EREHRTT

X—RE2T1

E5E1 D HIETAR R

B

5| A3k MPA (1995) MPA (1995)
FAID oAV TERSARARXDORHSERER A long—term study was conducted with Daphnia magna in a
(OECD 202, MPA, 1995)IZH LT, BFE21 B %, EH;ERES53 |flow—through system (OECD 202, MPA, 1995). After 21 days
meg/|ICIZBEMDFRTERERVEERICEEIZRSNEHA D  |no influence on parent mortality and reproduction rate could
T=o 110 mg/ITIE, R T ETITT R TOBEREN WM FETEL |be observed at a measured concentration of 53 mg/| MMA. At
T=o SABE&E P DpHIL53 mg/IT6.6~7.6, 110 mg/IT5.6~7.0T 110 mg/I all daphnids were dead at the end of the test period.

w%E Hot=2EMD, ERDFEEZEIIMMANRE THAEEZD |During the test the pH-values ranged from 6.6 to 7.6 at 53

nad, mg/| and from 5.6 to 7.0 at 110 mg/I so that the toxicity
effects can be ascribed to MMA.
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TOXICOKINETICS, METABOLISM, and DISTRIBUTION

HERYMEH

CASES

MEE

R

Hi%

HiEAARZA

SERAZAE

GLPE &

HEBRES Lo F

FE QR

iz
HERENY - R

14 5]

#REHE

FHh

*E

HEREN 2

RREEIRRE

RS (BRI

®58

#HatFE

ERIcHEhi-8

B R

BERAR

ERERAE 8

G

[X#EY CAS No.
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HERAER

AR1) LRI LLE RIS LVKGA T (89 g/1) RUMELVA Y4/ —
L/ ERiR B (og Pow = 0.93)EHDIEN FEN FTHD. &
SUEIX0.8 ~ 0.9 hPa (20°C)THY . HHEEDEBHKMEERT
EEMEE % R T pKa [$4.66 THD. (MRODEF TRLEVRE
EHKI& 8 THA200 ppm DEROFX/UE/AFILI—FTILTR
EALS 1) AME ILEE T10~25%D KA R HALNFT0.1 M
DEEFEPTHAMRE THD. o T, A291) LEEILKEMELE
KO TEHHMICESRTHIEFRENBDEEZBNS (Degussa
AG, 1995),

E=A
e af

B

Methacrylic acid is a low molecular weight molecule, with a
relatively high-water solubility (89 g/I) and a low
octanol/water partition coefficient (log Pow = 0.93). Vapour
pressure of 0.8 — 0.9 hPa (20°C) indicates some volatility. The
acidity is characterised by pKa = 4.66. The substance
(stabilised with 200 ppm hydroquinone monomethyl ether, the
lowest stabilisator content commerecially available) is stable for
one week in 10 to 25% aqueous solutions or 0.1 M hydrochloric
acid at room temperature. Therefore, it can be concluded that
methacrylic acid does not polymerize spontaneously in
aqueous media (Degussa AG, 1995).
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(Degussa AG, 1995)

(Degussa AG, 1995)
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HERER

FREES Y DS EIRICRRREL 7= EERSGE(URT)R T, A9
BARDEBEEE—EARICRIN TN DEM GRROAER
IFBRARTDRINRESNS=OFTRETHo1-) &R
LNT, 450 p g/1 (133 ppm)EMR A 126073 FEIELER L 7= (Morris
and Frederick, 1995)0 A9 LVEBEROERITRSLI-ERE
URTCHEHHLT=ZE *0)2‘9’7'))[«@?0)%%%@0)%%5&%?’

SRBZTHELT E'IELT_ 200ml/ 3 D—EH B DTN DS
T TOEHEE (30~607[HRFE) F#I95%THof=, LMLEA
5, COERTIITEMEA~NDREETHBALLEAI ST,

NODFERIT, SYMIBASNI=ARYY LEED KERSY (il
ICEELGVCEERL TS, COFRERIZ0B I AGER T
ELGREFRERBTHY . EMEBLATORANGHZEICR
LNTWV=CEE—HT B,

B

FEam

Deposition of methacrylic acid vapours in the surgically
isolated upper respiratory tract (URT) of anaesthetised rats
was studied after inhalation of 450 p g/I (133 ppm) using a
unidirectional respiratory flow technique (cyclic flow studies
were not possible due to vapour absorption on the cyclic flow
pump) for 60 min (Morris and Frederick, 1995). Deposition of
methacrylic acid was measured throughout exposure
determining the difference in vapour concentration of
methacrylic acid in the inspired and the URT expiring air.
Deposition rates (from 30 to 60 min of exposure) of about 95%
were observed under 200 ml/min unidirectional flow conditions.
However, the degree of penetration to underlying cells could
not be derived from this experiment.

These results indicate that after inhalation in rats most of the
methacrylic acid does not reach the lung. This result is in
accordance with the results of 90—day inhalation studies in
which the predominant effect was nasal irritation, a local effect
at the site of the contact.
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(Morris and Frederick, 1995)

(Morris and Frederick, 1995)
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HERAER

ARV )VEEDF R LiEZEWistarT v B [E#FE O 5 (540
me/ke 1A =, HPLCO 53R I= &Y AT M5 A2 51 )LEE
HRESN Tz, REREIF10DRICRARERY . 602 &IZAZ
2V )LEE X IERR HE &4 o1= (Bereznowski et al., 1994),

FEE

#E5

After a single oral administration of the sodium salt of
methacrylic acid to Wistar rats (540 mg/kg bw) methacrylic
acid was detected in the blood serum by means of HPCL. The
maximum concentration was found after 10 min, whereas after
60 min no more methacrylic acid was detectable (Bereznowski
et al., 1994).
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(Bereznowski et al., 1994)

(Bereznowski et al., 1994)
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Bt R
BREUAR
ﬁ*fzfﬁﬁﬁ‘z
;\tg?ﬁ% CAS No.
SEBISERLI=AS22Y) JLEED R B AR IZE R Z X TTULVS [There are no studies which specifically address the
HRIEELD, LALENS, A291) JLEE— T2 H A LsAlE/\Y) |metabolism of exogenously applied methacrylic acid. However
URBODBIAELTERICRAET HEEZON TNV, 227 |it is generally accepted that methacrylic acid—coenzyme-A is
1) JLEE-CoAIZT /A JL-CoA-ERSA—E LLVSEEFR(Z K YEAL |a naturally occurring intermediate of the valine pathway.
MIZ(S)-3-ERAF A YT F) IL-CoANErifiEn b, ZD#E |Methacrylic acid—CoA is rapidly converted into (S)-3-
HERER BIZVTVEBERICETRL. RIEEBRMELTTERIE R F LK |hydroxyisobutyryl-CoA by the enzyme enoyl-CoA-hydratase.
49 % (Rawn, 1983; Shimomura et al., 1994; Boehringer, |This pathway joins the citrate cycle, carbon dioxide, and water
1992), being the final products (Rawn, 1983; Shimomura et al., 1994;
Boehringer, 1992).
R |
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5| B3k (T 3CRk) (Rawn, 1983; Shimomura et al., 1994; Boehringer, 1992) (Rawn, 1983; Shimomura et al., 1994; Boehringer, 1992)
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R
A1) JLEE AF L EWistarS v M ZE B O 5 (800 mg/kg  |After a single oral administration of methyl methacrylate to
KE)E. 5D RICIXERICAZY LEENRHE SN 1= male Wistar rats (800 mg/kg bw) methacrylic acid was already
(Bereznowski, 1995), TR T )LD E5#%10~155 DMEIZME |detectable after 5 min (Bereznowski, 1995). Between 10 and
FTAZY) LEEDBR AL AN IILHEBI SN = (HPLCHBER T |15 min after administration of the ester the maximal level of
UVRHEDAERIZKYER) . TNk 220V ILEEEEILRE |methacrylic acid in the serum was observed (quantitative
ISBA L. 1BERICIERERRUT DL AT, A2 |determination by means HPLC separation and UV detection).
) JLEEAF LI IME D IEE R DILR TS LT AT 5—+ 2| After that period the methacrylic acid concentration declined
KYUEPM KD RSN DRSNS, steadily, reaching a level below the level of detection after 1
AEDV JVEED AF LT AT ILITIZRIZRE (A2 LEEBAZ |bhr. It is concluded that methyl methacrylate is rapidly
SERiEE BT 51012, EEFHIMETIEET ILYMELL THLGN |hydrolyzed by serum nonspecific carboxylesterases.
%, IRTINERAVWTHRBRINHEREIREDIHE DIRE EH | The methyl ester of methacrylic acid can be used as model
BEND, EWVSDIE, A0 ILEEAFILIZBEBERFNMEMNEC  [substance in toxicological studies to deliver methacrylic acid
(log Pow = 1.38), JEA AT, BAILTO RIS HEHMEL V= |itself in target organs. Results obtained from the ester can be
DI, A9 VBRI AR TEYFEONZ, M DEYZLRINE  [regarded as worst—case assumptions as the ester is likely to
hBERLHEINSTHD, be absorbed more readily and to a much higher extent than the
acid due to its higher lipophilicity (log Pow = 1.38), the non—
ionic character and the minor reactivity at the site of
application.
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%, LML, BBEIRTILTIERAIARY AN —DERAIEL
HEHEMED HY B RICIELLETELRD, TRTILOREPIC
[FHILRF VI IRTS—HEENLTHREBRTAZYY JLEEH

The toxicokinetic data of methyl methacrylate have been
described in detail in the EU risk assessment report of methyl
methacrylate. However, microdosimetric relationships for the
acid versus the ester may differ and thereby complicate such
comparisons. During ester exposure, the acid is produced

HERAER T B, CHITRLT, A90Y ILEEZRRITRAE ., TA)IHE |intracellularly via carboxylesterase. In contrast, inspired acid
BABOMESZEEL. CORENLFEBLTHD LK ER |vapour initially deposits extracellularly on the mucus lining
I R layer and must diffuse through this layer prior to interacting
with the epithelium.
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Frederick & (1998) (& EB) HA(CFD)EAEFAEELLT-
T7—RAXRTAIRADNAT)IRBAETILERBEL, SV
REERDRERT V) IILEED BN HEBAEZ TN TN
ALtz SYRDETILIEBush B (1998)DaA/S—k AV D
SYRRETIVIZEDSNTEY., BAEISIR->THRU TSR
ERNDOR EREEGFERREEHDEAZHAALT-HIZ2DD
BB O IS— AV RERWTLNS, EFDETILIEIDD
SO/ A—R AV REALVTLVS(Subramaniam et al.,
1998), ZNODETILTIE, BEERELI-CEIKYBEDRE
BEEOHNENEESNA TS,

G

=+ =0
W aff

Frederick et al. (1998) constructed a hybrid computational
dynamics (CFD) and physiologicallybased pharmacokinetics
inhalation model to estimate the regional tissue dose of acrylic
acid in the rat and human nasal cavity, respectively. The rat
model uses two olfactory compartments to incorporate both
the olfactory epithelium in the projection extending along the
dorsal meatus and the ethmoid olfactory region, based on a
compartmental rat nasal model of Bush et al. (1998). The
human model uses one olfactory compartement (Subramaniam
et al,, 1998). In their model the liquid phase was modified to
include the effect of buffering capacity of the acid.
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51 RSk (Fe3CRk)

(Frederick et al., 1998; Bush et al., 1998; Subramaniam et al.,
1998)

(Frederick et al., 1998; Bush et al., 1998; Subramaniam et al.,
1998)
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Frederick (1998)[Z A2 JLERIZ DT, stEFRABI hELE
BRCEDWNVI7—YAXRTAIRDNATYYRETILIC
KYBHBDOLLEICOWTERE LTz, TUUILBRET LEAZY
YIVBERICER T 5=, ZEGHRBIILTA29YILEE
DEEDHREFHREAE LIz, Tz, ETILICZIE A2 LEE
DR FEEpKaERARAT, ETOMDETILD/ATA—4
[FHEEEBARTHET7 VI LBERE THIEBESN T,
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Frederick (1998) reported also on interspecies comparisons
with a hybrid computational fluid dynamics and physiologically—
based pharmacokinetic model for methacrylic acid. To modify
the acrylic acid model for methacrylic acid, the specific
partition coefficients for methacrylic acid were measured for a
variety of tissues. In addition, the model incorporated the
molecular weight and pKa of methacrylic acid. All other model
parameters were assumed not to differ from the structurally
similar acrylic acid.
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(Frederick, 1998)
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189 I/ D—ARFECEFNDBEEDRTEEFTIaL—1 3L
TR RLAETORMERITRAZE (10-80 ppm D A2
JLEEATF L) D18%EHEET SN T-. REEM (—AMREIITE
BR)ARLSE. EFORETIESYFDREELLLEL T, 2-3
EIEWT VYLD REBBEEZETILIZFRIL
(Frederick, 1998),

FTREMIRT BRI, BB ESIhGEH >z mh L OhdH
%o F—IZ. SYNETIICHLTEYRSN /S A—EAD R Y
EFARTV)IIVED—DDRETRE ($9130 ppm) TRIFELI=E
BROEABEISHLTLA RIS TOEL, ZRREED
EFILVZaL—30(F0~T75 ppm ELTITHhN T =, SR E
-REHRRESYFRUVT IR T IR EERL=, £,
YIRET IV T BT A—R(EF AT RETIE L, £=
12 BRFAICHTZERT —RIBOATIVELN, FWELT.
BINGA—HH T BREZEDT—H2ELB/ON TV, BH
BICHEBEERADOHERVRHMOLSLGI) TS REENE
TILIZHAAENTULVEL, 72720 A DBFEILERY A A D
RELVEEN O, BNORENTREICEEERIZTT
{LOTIF GO ERERIEERLTLND,

Simulated exposure of the human nasal cavity at a
unidirectional flow rate of 18.9 I/min resulted in a predicted
whole nose extraction of 78% of the inhaled concentration (10-
80 ppm methyl methacrylate). Under the same exposure
conditions (unidirectional flow or cyclic flow), the model
predicted 2—3 fold lower olfactory tissue concentrations of
acrylic acid in the human nasal cavity relative to the rat nasal
cavity (Frederick, 1998).

For the interpretation of the findings, various aspects have not
been taken into account in an appropriate way. First, the
parameters set for the rat model is “validated” for measured
deposition results at only one exposure concentration of
methacrylic acid (about 130 ppm). Model simulations of vapour
concentrations were carried out for 0 to 75 ppm. The tissue
dose concentration curves were non-linear for rat and mouse.
Second, no parameters for a mouse model are available. Third,
no experimental data for cyclic flow simulations are available.
Fourth, sensitivity data for parameters are not given. Fifth,
clearance mechanism such as mucociliary function and
metabolism are not incorporated in the model. However, the
company argues

HEafER that both processes are slower than uptake so that they could
not influence
the actual concentration in the tissue to a relevant degree.
ERDETILOLEEHIN PR RITIMAIZLSEYAH |As a major drawback it has to be mentioned that the model
DEREIZE>TED NN o=, CHITKELRMETH |predictions for the human situation were not supported by
BEEDOIBEBFE, SHIZ, BHREBIZSZ RO, FAIEIZ |measurements for uptake from inhalation. Furthermore, the
WHIDFoNBEHERRESIMEZ DRE, KESNT={E{K |well-known intraspecies differences which are even found in
EDNRETILTIEEEBSN TGN, ZOKSIZ, FBIShi= |textbooks and which should translate into confidence limits
EEICKT B EAHEEIXAREDIN vivo DIKRIZESTHEY)TIL |around any predictions are not taken into consideration. Thus,
BOVEEZRELTHY. EELBTNIERESAEL, the point estimate for the predicted concentration has to be
taken with caution as it suggests a precision which is not
appropriate for the real in vivo situation.
SSIT. ARET IR AXRTAIRICE T BIEMZ (L E B |Furthermore, whilst the model is addressing interspecies
LTWLEM, rFLaF A FIHRIZEITEHIERZEFEEBEIN T |differences in toxicokinetics it is not considering interspecies
WVEWY, S5 T—ANENEE., BE — RGTEEXFEZE#  |differences in toxicodynamics. Without further data it is
AZTRILTHAERELTLNS, COREIFETILMNSEL S |supposed that the concentration—response relationship is the
BORELANILIZKLTOENLTHTEICELTHEEMZE |same across the species. This assumption adds to the
¥, uncertainties with respect to the quantitative estimates for a
safe level of exposure emerging from the model.
i
$EH/EL T, ETILIIMAAD BRTBILF R TAOADAH=X [In conclusion, whilst the model gives some interesting aspects
LIZEEROVANRE S 2 T AH, EEIMEZELNIZEEL T |for possible mechanisms of the local kinetics of MAA it does
WEW, ETILDFZAFIVIRE D DERDRITTLNS, &  |not take appropriately the variability into account. A
E—ERHERBDOEMZE (SybtER) [CDWTEBEE SN TLY |discussion of the dynamic part of the model is lacking.
) B BN (EFDBEREDOR) DEBERLLRZLANILD |Interspecies differences (rat vs. man) of the concentration—
f&m HEOHETEEZEIEHT L TEEINEIRETHS, effect relationship have not been addressed. Intraspecies
(between human subjects) variability should also have been
taken into consideration in deriving an estimate of a range of
safe exposure levels.
S8
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AR5 JVERIEZS YR CIEROR VIR AZREEZ . RO ITHRIN

SN, BORSINE-EREDALYIVEAFILIE, TRT
F—EICKYRPON KA EESN ., 1FEEDAZ29) ILED
IMAFREFIED TELAR L THoTz, RARERTIE. FEESY
rOSARIBICHEE Sh - ERE CRIE SN LB EIXI5% T
otz =L, TEHRADZREEXCOERTILRETE

Methacrylic acid is rapidly absorbed in rats after oral and
inhalation administration. A high—dose orally administered
methyl methacrylate was rapidly hydrolysed by esterases and
the methacrylic acid concentration in the blood serum reached
a very low level after one hour. In an inhalation study
deposition efficiency of 95% was measured in the surgically

FE hot=, SAEBICERIN=A29") LEED K EHZBAL TE¥ |isolated upper respiratory tract of anaesthetized rats.
ISR =BT LAY, However, the degree of penetration to underlying cells could

not be derived from this experiment. There are no studies
which specifically address the metabolism of exogenously
applied methacrylic acid.
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LD50fE X $LC501E

I 1 D LD501E X [LLC50fE DELY
%

SEROSERFEOIOEBMIEICHL T, ¥ DA DFEOLD50
ENRESNTEY . TNOMSHIBSINDLSICHEFETH
%o UM HLD50EIL1,320 mg/kg {AE (EIf Atochem,
1977, [REDA%") JLEE, unpublished report) & 2,260 mg/kg
(Eastman Kodak Company, 1979, a— 2/l 10% A4%5) JLEE
7B, unpublished report)E M T, 2,224 mg/kg (Rohm and

Acute oral toxicity is moderate as judged by several reported
oral LD50 values for several animal species; for rats oral LD50
values between 1,320 mg/kg body weight (EIf Atochem, 1977,
undiluted methacrylic acid, unpublished report) and 2,260
mg/kg (Eastman Kodak Company, 1979, 10% solution of
methacrylic acid in corn oil, unpublished report) respectively

ER Haas, 1957, 25% KiZ#&R. RARMES)EH NS, EDZE |2,224 mg/keg (Rohm and Haas, 1957, 25% aqueous solution,
[ERIBANELGEALIZEERTEEADEIZKYELT=D T [unpublished report) have been found. The differences are most
B35, TYh. IHFRUIIRITHLTEH SN =R OLD50 |probably caused by differences in concentrations and vehicles
fEIXKERSAS <2,000 mg/kg TH Do applied. The majority of oral LD50 values calculated for rats,

rabbits and mice are <2,000 mg/kg.
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51 FASCHR (FE3CHR) Haas, 1957) Haas, 1957)
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A5V )VBRIR &R (FEE99%) [T v k=X L. 1,320 mg/kg AE
DLD50fEZE RLT=, 900 mg/kg @A . FETHIDFEBR T
<. 1,000 mg/kg A (Z1%2/1051A%, 1,250 mg/kg BRAEIZ
[%4/10451. 1,500 mg/kg @& FAT%1Z(£6/8%. K1 1,750 mg/kg

unpublished report),

1 A% 2158/8l H324RF R LA IZFE = L F=(EIf Atochem, 1977,

Undiluted methacrylic acid (purity 99%) caused a LD50 of 1,320
mg/kg body weight for rats: After application of 900 mg/kg no
deaths occurred, after application of 1,000 mg/kg 2/10, after
1,250 mg/kg 4/10, after 1,500 mg/kg 6/8 and after 1,750
mg/kg 8/8 rats died within 24 hours (EIf Atochem, 1977,
unpublished report).
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(Elf Atochem, 1977, unpublished report)
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L D50fE X I$LC50E

i 1 D LD50{E X [£LC50fE D:E LY
%

O—imd10%A%EL T, 200, 400, 800, 1,600 K UF 3,200
mg/ke REDAEZ4E DS VNDEICHRE L5, LD50
[£2,260 mg/kg&iiot=, I 14ARIEBRERLIz. BB RUH
EAMBHME— DR ESNTBRRIEIK TH 1=, BIRRZITHN
T otz RHDREBENT IR TITh iz, 10% 31— hiE K
&L T200, 400, 800, 1,600, 3,200 mg/kg ZALDHT ™R

A 10% substance solution in corn oil administered to groups of
4 male rats at 200, 400, 800, 1,600 and 3,200 mg/kg body
weight resulted in a LD50 of 2,260 mg/kg: the animals were
observed for 14 days. Weakness and rough haircoat are the
only clinical signs reported; no necropsies were conducted. A
similar test was conducted with mice: A LD50 of 1,600 mg/kg
resulted when the 10% corn oil solution was administered to

SRR IZ32 5 L1354, LD50IE1,600 mg/kg&iot=, BiIL14E
BEIN -, BRREKFISVEERL T, EBRUHEMRBT |eroups of 4 male mice at 200, 400, 800, 1,600, 3,200 mg/kg
#o1=(Eastman Kodak Company, 1979, unpublished report), body weight. Animals were observed for 14 days; necropsies

were not conducted. Clinical signs were the same as with rats:
weakness and rough haircoat (Eastman Kodak Company, 1979,
unpublished reports).
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ER

AR91) )LEED25% KB KT, HEZYMILTIE2,210 mi/ke
(2,224 mg/kg) DLDSOEMESN 1=, IBRA T ILE /HES VR0
/FAE#AE: 65, 80, 100, 120 mi/klEk5Eht=,
6.5 ml/kg BAEZI0LDSYRFT1EMNIET=L . 8.0 ml/kg EH
#1%4/105 AAFET=. 10.0 ml/kg T7/10451. 12.0 ml/kg T9/10
BIAFETE LTz, FETHIDREIIRA D248 BURIZEL =
M. DBIEZFDHRSARISESTEL . ESHI-H—D
BEERER (EELVVETE THoT=, BIRICKYEED E ORI
MEHBNT= (Rohm and Haas, 1957, unpublished report),

With a 25% aqueous solution of methacrylic acid a LD50 of
2,210 ml/kg (2,224 mg/kg) resulted for male rats: the solution
was administered to 10 male albino rats/dose group (doses:
6.5, 8.0, 10.0, 12.0 mi/kg). One out of ten rats died after
application of 6.5 ml/kg, 4/10 died after 8.0 ml/kg, 7/10 after
10.0 ml/kg and 9/10 after 12.0 ml/kg. Most deaths occurred
during the first 24 hours, but a few ranged over the succeeding
five—day period. Marked weakness was the only clinical sign
reported. Necropsy revealed severe gastric irritation (Rohm
and Haas, 1957, unpublished report).
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(Rohm and Haas, 1957, unpublished report)

(Rohm and Haas, 1957, unpublished report)
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LD50fE X $LC501E

I D LD501E X [LLC50fE DELY
%

R

ARBRICEDAESEES VI TIHEVEREIN TS,
OECDA AR T4 4032 L HFAERICHELNT, A2 LB (FEEE
98.5%) [Z%9 Bk ALD50IX7.1 mg/I/4B5R LHEEL TS, A
ELYBEESTEOSYEOEICTTAYIL/ER(ERNE
RO BEZEODRIE: 10, 65, 55, 7.2y mZEREL]=,
WESNIERKRER ISR ER LD THo -, 13-14E DEHEH
&I, B CTREDREH A S iz(DuPont de Nemours
and Company, 1993, unpublished report),

Acute toxicity by the inhalation route is reported to be low for
rats. In a study according to OECD guideline 403 an inhalation
LC50 of 7.1 mg/I/4h was detected for methacrylic acid (purity
98.5%): five female and 5 male rats/dose group were exposed
to aerosol/vapour (aerodynamic mass median diameter: 10, 6.5,
5.5, 7.2 u m). Clinical signs reported were weight loss;
necropsy revealed respiratory tract irritation after an
observation period of 13-14 days (DuPont de Nemours and
Company, 1993, unpublished report).
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(DuPont de Nemours and Company, 1993, unpublished report)
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R

BLRO3RK[EELZALIYFTCOEERASHEHARICEL
T, 1,000 ppm DERTIRFHBASEFER. ORBEE
Cr=, ETHlEHbNAEMoTz, KIKRD AZ51) JLERIZ DL
T, 2ERASHRBRNTON., ZTNIZHLTIEI25 | DRA
FroN—NTRBHLUYSIEDTILE /FYEAN100, 250
KU 1,000 ppmDEBRAERIEREICIBFHRZ SN, B8
%, 2TOIYME14AMERZELT=, 100 U250 ppm ~DF
BRICIFT. FCLEELGTERELELGEN o, BIRTEA
BRAYZE b (E A DA 5T, 1000 ppm ~DRFJEFIZ, vkl
MAEDECo-EMSOHEMMER L, COELITRBRT
FIFFEI LINICEELT -, BIRIEETRENSHEE T, BT
HRIEREBHEDIFDREHS/66DSYRAHbT= (BRERE
KX FERICEALTIN U EDT—2(E7ALY) (Rohm and
Haas, 1973, unpublished repor),

In an acute inhalation toxicity study with rats using 3 different
vapour concentrations, inhalation of 1,000 ppm vapour for 1
hour resulted in lung discoloration but no deaths: Acute
inhalation toxicity studies were conducted on glacial
methacrylic acid, wherein 6 albino rats/exposure group were
exposed to maximum attainable vapour concentrations of 100,
250 and 1,000 ppm for 1 hour in a 325 | inhalation chamber.
After exposure, all rats were observed for the following 14
days. After exposure to 100 and to 250 ppm there were no
deaths or untoward behavioural reactions; necropsy
examinations revealed no gross pathologic alterations. During
exposure to 1,000 ppm the rats exhibited a bloody nasal
discharge. This reaction subsided within 3 hours after
termination of the exposure. Necropsy examinations revealed
slight to mild diffuse or focal discoloration of lungs in 5/6 rats
(no more data on clinical signs or necropsy) (Rohm and Haas,
1973, unpublished report).
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TR % EE (RD50. FEIR B D50%MNE = ECHERE) DHER TR
EINEHMERBRIISEEOMBEHBRRBERT YL
ERBL TS, YRORERWERERT. A2 LB (JiE
98.5%) =%t L T1%£22,000 ppm/30 7fl MDRD50MBHMNT=
(ATSMIZHEoT=Hi%K) . YO RAL/FEEH (REEE 4,900,
9,400, 18,000, 27,000, 42,000 ppm)Z FALVT . FEIRAEEED <
FA—ANRBHN0D). REFRUEEZL(0M)DOHMIE
—A—a&NT-, 4,900 ppm TIERBEDOZRNDB D NIZEEDH

Sensory irritation as reported from a study of respiratory
function (RD50, concentration that will produce a 50%
depression in respiratory rate) reflects only a slight sensory
irritating potential. In a test with mice a RD50 value of 22,000
ppm/30 minutes was detected (method according to ASTM)
for methacrylic acid (purity 98.5%). Respiratory function
parameters were monitored during preexposure (10 min),

SRR exposure and postexposure (10 min) periods using 4
BRI BRINT, FEIRSERE O ASIRFHEE DI EIZES |mice/dose group (exposure concentrations 4,900, 9,400,
#1=(DuPont de Nemours and Company, 1993b, unpublished 18,000, 27,000, 42,000 ppm). Mild sensory irritation was
report), observed at 4,900 ppm during the first minutes of exposure. A
dose—dependent decrease in respiratory frequency was
observed (DuPont de Nemours and Company, 1993b,
unpublished report).
[EF ELE
BT HIETR L
Hi
5| Ak (T 3XAk) (DuPont de Nemours and Company, 1993b, unpublished report) [(DuPont de Nemours and Company, 1993b, unpublished report)
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RERRICKIEMSHICELT. FIATRGAHBRREEE
BOTENLIEL, DY FEAVRERINCEET A=
R ERERT. 500 mg/kg M5 1,000 mg/kg DREIDFEFELD50AH
A9V )LEE (FERE) IS L TRESh Tz, 50%DKBREL
T.05g/kg. 1g/kg RV 2 g/kg TOHFR2PDHEEN
HERSN T, #5R: 500 mg/kegDBERAZIZIXFEEHIXIEHhoT=
HY. 1,000 mg/kg DFEREICITEA D IYFEELETLI, B
BREEIR : 500 mg/kg DBARICITBEEDOREFRLVEEENK
BD K, 1,000 mg/kg B 2,000 mg/kg TlE, —BRIZEFNE
N2BERE LLNIZ 2B A FET=L F=(Dow Chemical Company, 1956,
unpublished report),

Only scarcely documented tests on acute toxicity by the
dermal route are available: in a range finding study on skin
absorption with rabbits a dermal LD50 between 500 mg/kg and
1,000 mg/kg was detected for methacrylic acid (no data on
purity). Dose groups of 2 rabbits each were tested with 0.5
g/kg, 1 g/kg and 2 g/kg as 50% aqueous solution. Results: No
mortality after application of 500 mg/kg, both rabbits died
after application of 1,000 mg/kg. Clinical signs: Slight weight
loss and severely burned skin after application of 500 mg/kg;
1,000 mg/kg and 2,000 mg/kg killed all animals overnight
respectively within 2 hours (Dow Chemical Company, 1956,
unpublished report).
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ACUTE TOXICITY, OTHER ROUTES
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—RFHRIT
RERILE
ZDih
555 |
| 2[5 RIZ S
| REBEEX
A LVEEIEEREME THY . EMICKYREUS Methacrylic acid is a corrosive substance and contact will
American TLV, 1980; EIf Atochem, 1980, unpublished report) X |cause severe burns on skin (US American TLV, 1980; EIf
IR U'BE(Rohm and Haas, 1957, unpublished report)IZEED K8 |Atochem, 1980, unpublished report) and eyes (Rohm and Haas,
WNECS, 1957, unpublished report).
TR
{E381E O I BT iE HL
o _ (US American TLV, 1980; EIf Atochem, 1980, unpublished (US American TLV, 1980; EIf Atochem, 1980, unpublished
51 RSTHR (FE32HK) report)(Rohm and Haas, 1957, unpublished report) report)(Rohm and Haas, 1957, unpublished report)
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Bk A HARSAY
GLPE&
HEBREToF
HERR G/ R
EI YN )
BE5E
FHEH (M) 0EYE
)
B E5ER
HEHAE(A)
DD EAER
#fatF a0
Fr1: e —
—RFBRIT
BEREE
ZDith
BRI
EEEEH
Y EXERANERER T, BEBME T RERK (37445 MR [In a study with rabbits, skin irritation indicative of corrosivity
MR ) N R4 % IBBERREVISEICHLNT=, (i.e. concave eschar) was observed after 4 hours, after 1 hour
OECD #HA/KFS54> 404 / EEC ¥§% 92/69/EEC B.4IZHt>T. |and after 3 minutes of exposure. In a Draize skin test with
Y X% AL Vf-DraizeD K [EKER T, 2241 )LEED [R & (#1iE |rabbits according to OECD Guideline 404 / EEC Directive
99.38 %)0.5 ml Z 1P DHEYH X DHIE LTG5 EIZHFTE |92/69/EEC B.4 0.5 ml of undiluted methacrylic acid (purity
FALT=, AL IS4 RE S RAZE T o 1=, 4RI ETER . T |99.38%) was applied topically to the shaved intact skin of one
B EFRKZERLUEAA L TIRE, SHIZFZULV=#KFA LT  |male rabbit. The application site was semi—occluded for 4
KD ZERERoT=, 7\ FBRER. £91. 24, 48, 7285 B U 7K |hours. After the 4-hour exposure, the application site was
148 I1Z(&Draize D EHEIZ XY K ERIBEZFITE LT=. 585% [wiped with paper towels saturated with tap water and blotted
P, ETL 25 HSHOBKREIRLAODNLEIST-H, E|dry with paper towels. Skin irritation was evaluated according
EOHHMEUVERBYE TR ITIREZE (55, MaMAI  |to Draize criteria at approximately 1, 24, 48, 72 hours and at 7
B)WNEESNT-, BREDORTR (F46RE#IZI1X8EE THo7= |and 14 days after patch removal. No mortality or clinical signs
DT, KEEHEADOTDEES IL—TDEERTET H1=8 |of systemic toxicity were observed during the study. Severe
IZEBIMDHHXEREBRL-, FRDRERME 05 m)E2ERT  |erythema and skin effects indicative of corrosivity (i.e.
DRI DERRLIZ1EFRE(ZEAI) R U35 (B AELT., 1 FDHEY |concave eschar) were observed. Since corrosive findings were
XD ELE-EEOREICHTEAL. evident at 4 hours, additional rabbits were tested to determine
US Department of Transportation (DOT) Packing Group
classification. The undiluted test substance (0.5 ml) was
applied topically to the shaved intact skin of 1 male
rabbit on 2 separate sites for 1 hour (left side) and 3 minutes
ER (right side).




SRERMD., 1BEEERBIEME/NNRTHEEAEL., 35/
BRAOIBLIEEDEN >z, ERBERHEE. BALERK
TRURIAILTRE, SO LIMEA L TKAEHE
otz EEOHRRUVEREETT REZE (505, I
MR R U EER/ &%) PR R USH RER OB THS
N, 1INEREROBETIL, EEDFB (Fk4) A, 1856
BRU 4B R IC(XIRIE (FHI) RSN, 24BFRRICITR
BOLBFHERSNA. ETOHBARETE, REELTY
1. SRR B R OB TIXEE DB (FR4) A 1B5HR
BRICILRIE (FR3) ARSN . 48E5RE DB TILFAM A
EhmESh, 1BRICIEEMIEEE~DIE HEBIEHNR
EREE STz REFESE Tz (Rohm and Haas, 1997,
unpublished report),

The 1-hour application site was semi—occluded with fabric cuff
and the 3—minute site was uncuffed during the exposure
period. After each exposure period, the application sites were
wiped with paper towels saturated with tap water and blotted
dry with paper towels. Severe erythema and skin effects
indicative of corrosivity (i.e. concave eschar and
erosion/ulceration) were observed on the 1-hour and 3-
minutes sites: Observations after 1-hour exposure
demonstrated severe erythema (grade 4) and edema (grade 3)
after 1 hour and after 24 hours, after 24 hours all layers of
dermis were destroyed, subcutaneous muscle layer was visible
and reddened. Observations after the 3—minute exposure
revealed severe erythema (grade 4) and edema (grade 3) after
1 hour, concave eschar was detected at the 48—hour
observation, animal was euthanised after day 7 observation
when conclusive evidence of irreversible damage to the dermis
was noted (Rohm and Haas, 1997, unpublished report).
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AR R
IEERM
AB9V) JLEE (FEREIZDWNTIET—%7%L) #FULV-OECDAH AR [Severe corneal, iridial and conjunctival irritation persisting
SA 4052 E# 9 BDraize DEREAERIZE T, EEDAME.  [through the 7-day observation period, resulted in a Draize eye
MR VEEROREA7BE DB RAAMZEL T LT=. 6 |test comparable to OECD guideline 405 with methacrylic acid
FDTIVE /99X DHBIZAZ)JLEEZ0.1 ml 15 mBELT= |(no data on purity): single instillations of 0.1 ml of methacrylic
FER 24BMRICIIEEMIZELIOBIEDES. FHH2DH |acid into right eyes of 6 albino rabbits resulted in corneal
HEORH. ERIDKEIEDRERFRUVEFHRIDFEEDZFEMNH  |opacity grade 4, iridial irritation grade 2, conjunctival redness
o btz CNODREIFAAFETREILDFFIFHL =, 888  [grade 3 and conjunctival edema grade 3 after 24 hours for all
ER [FTERBICRTL(ZOEERBEATEZONT-AO7 : Z#4 |animals. These lesions persisted unchanged until day 4. The
DABEDREER. FHI-ADLEZ ORI, FEEDORIB) . {LZ X |test was terminated after 7 days (scores given for that
5. EEDIRERUVEIBERMNZEHSNT= (Rohm and Haas, |observation time: corneal opacity grade 4, iridial irritation,
1973, unpublished report), conjunctival irritation grade 3-4); chemical burns, epithelial
sloughing and hypopyon were noted (Rohm and Haas, 1973,
unpublished report).
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AR RS

IREE
A9V JLEEMERIZIERL =5 FA L REFENREET S, [If methacrylic acid contacts the eyes, a grave emergency
MADFEFRBRTEZ ., EELIRDIEELESIEEIT, KIAD #|exists. Even dilute aqueous solutions of MA can produce
B ILEEEDIRHDNIREEDEENLEMIIEB RY |serious eye injury. Direct contact with eyes or skin with liquid

SFIR BEBBEZTNETNE|IEEIL55 (Documentation of methacrylic acid can result in blindness and skin corrosion,
Threshold Limit Values for substances in workroom air; 1980), |respectively (Documentation of Threshold Limit Values for

substances in workroom air; 1980).
[EYELES
(S35 O I BT IE HL
L — . (Documentation of Threshold Limit Values for substances in (Documentation of Threshold Limit Values for substances in
51 FASCRR (5T 3CHR) workroom air; 1980) workroom air; 1980)
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A
A591) JLEEIZEILEYRE L= Buehler Z % TRAEME%E RS [Methacrylic acid has not shown sensitising properties in a
1M o1=(DuPont de Nemours and Company, 1993, unpublished |modified Buehler test with guinea pigs (DuPont de Nemours
data), MAAM 20%7K 8 & CHIEI 0D 35858 I, 16/20ME )L |and Company, 1993, unpublished data). After the first induction
EYINT2EEETITHIR Z R LT =, /2T, BE(X15%Z{E T |application of a 20% aqueous solution of MAA, 16/20 guinea
L. 2[E B &30 B OFE@EAIS DL TIE23E B O ERERiLIZi# pigs exhibited eschar by 72 hours. Therefore, the

e AL, BELFEELDRFRH4SHEMH122/205| DREREIY |concentration was reduced to 15% and applied to a second—

ER ISTREN TS E . MAAD10%7K BRI L B EREZIC IR

FERES A o=, 1B IREED2/106] D ENY TH R HAR
FERDRENT=,

test site for the second and third induction application. No
other than slightly patchy redness was exhibited at 48 hours
by 2/20 test animals, no redness was observed after the
challenge application of a 10% aqueous MAA solution; 2/10
vehicle control animals exhibited similar symptoms.
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RAEE
EILEYRER=PolakD 7 1/3 FRER (Parker and Turk, |A Polak adjuvant-test with guinea pigs (Parker and Turk, 1983)
1983)IEEHE DK RETR L=, FEORIZHEHELT A DI5ILAD |demonstrated a similar situation: at day 0, 15 animals of either
I, FCAHR, TH/—)L: £ EIEK(1:4)H(Z2mg/ml DL |sex were each injected, via the footpad (4 injections), 0.1 ml of
EMBEEESOIBR 0.1 ml & REBK AERTES) [TFESL  |an emulsion containing 2 mg/ml of the chemical, in ethanol:
Tzo MNZT. 0.1 ml DEBEREBEHDEAIZES LTz, EILEY|saline (1:4), in FCA. In addition, 0.1 ml of emulsion was injected
MIEET 1 mg DIEEYEZIRESNT-, FTHIZF L2 4 |into the nape of the neck. The guinea pigs received a total of 1

SRR =T (41 DIEEMERE 002 ml Z1%(X5%D A5241) |mg of chemical. On day 7, open skin testing was performed by
VB EHICHIELIAEED EICSHET T2 EICKYBMERE |dropping 0,02 ml of a solution of the chemical in acetone: olive
HEREIT oz, RERERIIHEED RS EMLIZAIZ1[E], 12:8 |oil (4:1) onto the shaved flank, with 1% or 5% of methacrylic
METHEYIRLT=, 37 B DEERIARI B EARMERR/EMEZTRT |acid. Skin tests were repeated weekly at different sites on the
K& RIS IFEBRBIN G >T=, flank for up to 12 weeks. During the 3 months of the

experiment, no contact sensitivity skin reaction was induced.

s

{E5a1M D HIETAR R

B

5| A3k (7T k) (Parker and Turk, 1983) (Parker and Turk, 1983)

EE

5-5 RIEHRSHN
REPEATED DOSE TOXICITY

HEYES

CASES

HMES

EIR
Bk

HE/ ARSI

GLPES

RERETLF

HERR (B2 R

TER (M. - F)

R58

FREH M) DEMEK

A AR

REER

MRS d HALIE

%55/ (B) (OECD422% T, #%
SHMOT—4ENHE5E. &
E&5 )

BE5EE

El{E HARE (H)
BE%xh7290 B Rk A SKER(CIT, 1984)IZH LN TIX. Sprague- In a valid 90-day inhalation study (CIIT, 1984) Sprague—Dawley
Dawley% 5wk, Fischer-344% 5wk B UB3C3F1 <™ A% A4 |rats, Fischer—344 rats and B6C3F1-mice were exposed (whole
1) JLES ($HE > 99%) 0D20, 1005 1*300 ppm (0.00714, 0.357, |body exposure) to 20, 100, and 300 ppm (equivalent to 0.0714,
BT 1.071 mg/I [THRE) (2, 5B5RE/H ., 5B /58, 5 (25 % |0.357, and 1.071 mg/1) of methacrylic acid (purity > 99%) on 6
FL=. EBRERBEURBHEOSYEIIMBER10ICTHD  |hours/day and 5 days/week. Each dose and control group
T=o SHIZ, HHMER10CZ4AMRELSBBICERK L=, |consisted of 10 males and 10 females. Additionally, 10 animals

SHERS per sex/group were exposed for 4 days and killed on day 5.
RERIX67/548/EECD R VB.29IZH > TEESN =M, BT [The study was performed according to the Annex VB.29,
DHIRNBHS (MFEILF/NSA—2DYALDHIR, 744> |67/548/EEC with some minor restrictions (the list of serum
5. ZEAERBONFA—IDFENEN o, BIBEZEEH A |chemistry parameters was limited, i.e. there were no
ESNiEMhotz), parameters of protein metabolism. Adrenals were not weighed).
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ER

REICERLEETHIEA, 1=, 0B RER. S AZHD
ENIEAER D100 R CEEEEH A (-9%) (HEDF-3445y
R HANEAEEMEDRE LD (HEH#B6CIFIT IR, HET-
1%, #ET-12%) # R 1=, BMEEED R VT ILHIKRRT7
A—EEEOEMAEOERED Y Y RICBESN-, &f
EDHDF-3445YMIIEBUNLR)L D EMAH S T=,

Mo VRO RBIZETEEAEDH T UIZB6CIFINIADE
A HFICHREESESDETAALNT, FHES DK
BHINBELZERCTHoIM. WEEITH T AMHIEE
TlE. FigE EEFEEITIE T Lz, YORATIXFEEE
DARELTHELLESAETETL(TOAFR) . FFEE
EORICHITHERLTIEIEAEDHFTHEICEML. 5A
QM TIFEEIZIETLTLV .

SEMEREMICIETSYFORMBEUVIVAOESAEHTEEN
BIERIZE X (LAJLA, K45, 46 R U4T) BAHDNT=, TN
BITHRBEE SRR EREE RGN >z, 2 HED
SYMIMDBELYEED REZFRELTLV =, SBEHO—IB
DSYFTIEAMDIBIEEFREEDLBMET L —FDR XL
SN (RHORTIIADNENST-) . ERHELRILTIIE XD
SAEEBEOS YR TEMLTUW ., #E5HEOSYED
IR EEELITESE. EROBHEER/NKAERLK.
HHBEOBHRE. RELEALDBHRERELTINSED
bHoNt-, BOREHOESLEIESRERO—BOMETY
ATHHBNTZ,

PRUSHEHOYIRATHEEFRBOR EEOEMEH
HoNi=h, YD EICIEHLNEM Tz, LAILBRUCH
B R TIE REBICERPRETIRBEESRTOERA
EIZZ > CH AR FMAA LA SN 54 E M GFEEME D /INER
1K) DIIREARICALU Y —EV O BOMENMERIZEREL
Tz, EELGHITITMEAZDME CIEHRSh THE
£o>THY \1_7(%‘593‘0)5%733%%0)ﬁ)é%ﬂﬁf(ii&"%ﬂ]ﬁﬁb“
BELTLM=,

Sprague-DawleyZ VD 21X 5EF TIXME ML LICHREED ) /N
HREDEMAH LN, HETIERMEBEDI /S ERORFHEE
BOBEEEMAALNT-(MADORRELICIHRELHA=188
RS D),

EREUSNTIE mSVFRIROSAEF TIE, MEBLLEAS
TTFRRIVAEHDY VN\KBEENEYEETHo-. aFE

BOMYIXTITERICREAE EEOEXMEBIEAZRDLN
Tz thDFT R TR 5 LDEE A A NN o,

FES5ADHHEBRE. ERMOYTIA BT EREESE
=L, YR TIXIOBZICHRESN - RICELULI-SER /O
RIERFEIR £ DIRFEA A DTz, F3445 v DE A EFHTIE.
{EEE S (ET-16%. I T-14%) . (AEIEIN= (I T-30%. T~
38%) R VBRI 1A E (5 T-5%. M T-6%) DFELMNEHLN
T2 COBRTIE. IVRAOEAEH TLRRTEHARE (T
8%, MET-7%) DIETA RSN, SDS VD E A E R TIZIESH
ED1%DFH L AHLNT=,

SYrDERBRAERRUYIAODRUERAEHTISEL
RIZEMEAALNIHIZ. RE~DRFEZICELT. 5v
R TIZLOAECH 20 ppm (0.0714 mg/I) . ¥ ™2 A TIENOAECAHS
20 ppm (0.0714 mg/I) THo1=, MRMHD SV TIE L HEHE
DEIRIEHLNIED ST, REBAEDETIIHBRYMENS £
BEADORIHEICKYECTZEBDNSEHEDETICSHLZE
DTHT=, FRELT. SYMNIBITEL B EEICETS
NOAEC(Z = A& 0300 ppm (1.071 mg/N&% 5,

No exposure-related death was recorded. After 90 days of
exposure high—-dose animals had reduced body weight gains (-
10%) and food consumption (-9%) (male F-344 rats) or reduced
body weight gains (both sexes of B6C3F1-mice —11% in males,
(=12% in females). Reduced leukocyte counts and an increased
activity of alkaline phosphatase were observed in female high—
dose mice. An increased level of BUN was seen in high—dose
males of F-344 rats.

In both rat strains reduced absolute liver weights were found
in high—dose males, as well as in both sexes of high—-dose
B6C3F1-mice. The liver/body weight ratio was comparable to
that of the controls, only after adjustment to the brain weight
a significant decrease of relative liver weight was obvious. In
mice, the liver/body weight ratio was lower in high—-dose mice
of both sexes (significant only in males), the liver/brain weight
ratio was significantly higher in high—-dose males and
significantly lower in high—dose female mice.

Microscopically, all treatment groups of both rat strains and
mice of the high—dose group showed a rhinitis of the anterior
regions of the turbinates (level A, Tables 4.5, 4.6 and 4.7). The
incidences in rats showed no clear dose relationship. The high—
dose rats had a more severe inflammation than the other
groups. A low—grade rhinitis almost without additional lesions
was also evident in some of the control rats (not seen in mice).
At high—dose level the incidence of rhinitis was increased
compared to control rats; in some of the treated rats rhinitis
was accompanied by ulceration, epithelial hyperplasia and
vesiculation, goblet cell hyperplasia, and exudation of the
respiratory epithelium. Ulceration of the anterior part of the
nose was also observed in some high—dose male and female
mice.

A degeneration of olfactory epithelium of the mid part of the
nasal cavity was observed in mice at mid— and high—dose level,
but not in the rat nose. The lesion consisted of intracellular
accumulation of an orange—pink material in the cytoplasm of
ciliated cells (eosinophilic globules) which appeared to be the
sustencular cells lining the middle portions of the septum and
dorso—medioal aspects of the dorsal scroll of the nasal
turbinates in histological sections at level B and C. In severe
cases this material filled the cell, displaced the nucleus or in
most severely affected areas epithelial cells dropped out.

In all treated Sprague—Dawley groups increased lymphocytic
infiltrations in the larynx were found in both sexes, in males a
higher incidence of focal aggregates of lymphocytes in the lung
periphery was seen (both findings showed no clear dose
relation).

Outside the upper respiratory tract, lymphocytic hyperplasia of
mandibular lymph nodes were more frequent in high—dose
animals of both rat strains compared to controls. The kidneys
of male high—dose mice showed cytomegaly of tubular
epithelium. Other findings showed no relationship to treatment.

After interim sacrifice on day 5 satellite animals of each strain
showed acute inflammation and, in mice, necrosis of the
anterior respiratory epithelium of the turbinates similar to the
findings reported after 90 days. Food consumption (=16% in
males, — 14% in females), body weight gain (=30% in males, —38%
in females) and lower final mean body weights (5% in males
and —6% in females, non significant) were reduced in high—dose
F344 rats. At this time, high—dose mice also presented lower
final mean body weights (-8% in males, —=7% in females) and
high—dose males of the SD strain showed a reduction of food
consumption of 13%.

Due to the toxicity on the nasal epithelia in rats of all dose
tested and in mice of the mid and high doses, the LOAEC was
20 ppm in rats (0.0714 mg/1) and NOAEC was 20 ppm in mice
(0.0714 mg/) for local effects on the respiratory tract. No sign
of systemic toxicity was observed in rats of both strains. The
reduced final body weights corresponded to lower food
consumption, which possibly was caused by the irritative
properties of the test substance on the nasal epithelia.
Conclusively, the high dose of 300 ppm (1.071 mg/I)
represented the NOAEC for systemic effects in rats.
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Table 45 F-344 SYMTHITEA27LBEFREDRDFE

In mice, lower body weight gains at the high dose (300 ppm)
were not associated to a reduction of food consumption, so
that 100 ppm (0.357 mg/I) was the NOAEC for systemic
effects. The decrease of absolute liver weights was not
considered to represent a clear adverse effect because of the
lack of corresponding findings (clinical pathology and
histopathology). For explanation, reduction of the absolute
weights may be related to lower final body weight as
liver/body weight ratio was normal in rats and not conclusive
in mice. Similarly, the higher incidence of lymphocytic
hyperplasia in the mandibular lymph nodes of male rats was
not considered to be a clear adverse effect. More likely this
effect can be interpreted to be related to the inflammatory
changes of the upper and lower respiratory tract and to the
assumption that minimum traces of MAA were swallowed.

Table 4.5 Methacrylic acid induced nasal lesions in F-344 rats

i L3
HREE (ppm) 0 20 100 300 0 20 100 300

Males Females
Conc. (ppm) 0 20 100 300 0 20 100 300

Nasal turbinate,

Table 4.6 Sprague-Dawley BT YMIHITHA59) LEEERIEDRDKE

ELIN

LA A REHIH) 10 10 10 10 10 Level A (No. examined) 10 9 10 9 10 10
AMRK 5(12% 6(133) 4(125) 9@1) 5012 9(149) 1@ 7015 Acute rhinitis 5(12)% 6(1.33) 4(125 9(1) 512 90149 12 7015
RN 2 1 7 Epithelial vesicles 2 1

DRt | 1 1 Lymphocytic infiltrate 1 1

BHE 1 1 4 4 Exudate 1 1 4 4
LRGBS 2 1 4 1 Epithelial hyperplasia 2 1 4 1
ARERET R 2 3 3 Goblet cell hyperplasia 2 3 3

RMEIE 1 Acute inflammation 1
LU B (REHIH) 10 10 10 10 Level B (No. examined) 10 10 10 10

AMRK 1) Acute rhinitis 1)

LA C (REHIF) 10 10 10 10 10 10 10 10 Level C (No. examined) 10 10 10 10 10 10 1 10
AR 1(1) Acute rhinitis 1(1)

B 1 |Exudate 1
Y SERH 1 Lymphocytic infiltrate 1

* ZEDHLONT-EWE; {FIIAN: EEEDFYE (S 1-5). ZZTIEE [* Number of animals affected; in parentheses: mean severity (grading 1-5),
RITOVWTOHEHRE only reported here for rhinitis

Table 4.6 Methacrylic acid induced nasal lesions in Sprague-Dawley rats

i [ Males Females
B (ppm) 0 20 100 300 [ 20 100 300 Gone. (ppm) 0 20 100 300 0 20 100 300
ELELN Nasal turbinate,
LAIL A GREHIR) 10 10 10 10 010 10 10 Level A (No. examined) 10 10 10 10 10 10 1 10
AMEAR 5% 6(15) 10(13) 8(1) 2(1) 4 2015 7(1.14) Acute rhinitis 5(0% 6(15) 10(1.3) 8(1) 2(1) 4@ 2015 70114
i3 2 7 4 2 2 4 Exudate 2 7 4 2 2 4
HEFE 1 Acute inflammation 1
ARABRRBI AL 3 Goblet cell hyperplasia 3
LEOMNE 2 2 Epithelial vesicles 2 2
B335 7 3 5 3 1 1 3 Epithelial hyperplasia 3 ) 3 1 1 3
LAL B (REHIH) 10 10 10 10 010 10 10 Level B (No. examined) 10 10 10 10 1010 10 10
Atrax 1(1x Acute rhinitis 1(1%
B 1 Exudate 1
LAJL C (REEFIF) 10 10 10 10 10 10 10 10 Level C (No. examined) 10 10 10 10 10 10 10 10
RMER% 1 Acute rhinitis 1 (D%
B 1 1 1 Exudate 1 1 1
LAJL D GREHIH) 10 10 10 10 010 10 10 Level D (No. examined) 10 10 10 10 0 10 10 10
BHE 1 Exudate 1

* FEOHLNIM; EIN: BEREOFYME (FR 1-5), CCTRERREISOVTOHRE

Table 4.7 B6C3F1YIRIZHITEAF9Y LEEFFEED R DKL

% Number of animals affected; in parentheses: mean severity (grading 1-5), only reported here for rhinitis

Table 4.7 Methacrylic acid induced nasal lesions in B6C3F1 mice

* HEOHLNI-BMH FIN: EREOTYE (Fk 1-5. STEE
RITOVWTOHERE

Faam

NOAEL (NOEL)

it L3 Males Females
R (ppm) 0 20 100 300 o 20 100 300 Conc. (ppm) 0 20 100 300 0 20 100 300
LLEN Nasal turbinate,
LAJL A GREHIZ) 0 10 10 10 010 10 10 Level A (No. examined) 10 10 10 10 0 10 10 10
AR % 4(1) 3(1) Acute rhinitis 4(1)* 3(1)
pt4( 3 2(1) Ulceration 3 2(1)
LAJL B (REHIH) 0 10 10 10 010 10 10 Level B (No. examined) 10 10 10 10 0 10 10 10
RIER % 1(1) Acute rhinitis 1(1)
FEER, R RO 1* 1@ 10 9(1.4) Eosinophilic globules, 1M* 1@ 1) 9(1.4)
it degeneration of olfactory

epithelium

LAJL C (REHIF) 10 9 10 0 10 10 10 10
FEERR, R ERO 1(2)* 8(1.75) 3(1) 9(2) Level C (No. examined) 10 9 10 10 10 10 10 10
xtE Eosinophilic globules, 1(2)% 8(1.75) 3(1) 9(2)

degeneration of olfactory
epithelium

* Number of animals affected; in parentheses: mean severity (grading 1-5).
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There are no further valid studies on methacrylic acid.
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ERICERSNT-E
AERIGHE
IRACERRIZREIZEDMORERTE L TITAL, FHERIEAOHE |Further studies with inhalation or dermal administration are not|
BEOXELDATEIOFREDN=HIZ, FAEDRERTIEIEH |valid. Because of incompleteness or deficiency of the testing
DHDMBRRIN T, Tho(TEMIEREL TEFEL =, method and documentation of the results, most of the studies
were published as abstract only. They were evaluated as
additional information.
INHEDMEMNSIE, PIRHER (HEHEHEEIEE) ., EIM K. |From these investigations additional substance-related effects
FFiE. BiE. RESLUEEMECADERYEIZESDMAM |on central nervous system (neurofunctional disorder),
B E B E AR SN T= (Gage et al., 1970; Labonov et al., |hemopoietic system, liver, kidneys, skin and biochemical
1979; Rumyantsev et al., 1981; Rohm and Haas, 1986), 415 |changes were assumed (Gage et al., 1970; Labonov et al., 1979;
DEEDEBEERVZYEIITENTH-, RMEEHD Rumyantsev et al., 1981; Rohm and Haas, 1986). Reliability and
M UTISSIALRBEERET 5, relevance of these assumed effects were uncertain. Despite
the defaults the cited studies were reported hereafter.
ER
Labonov & (1979)MERER T+ IHEBMN S Z 5N TULVELY |Insufficient information was given in the study of Labonov et
M. B ERALIREIERBA) ~ADEHERARSE BB EUE |al. (1979), in which chronic inhalation (no data on duration and
EREMICET AT —2IXEL) IC&Y . FR M/ ERENER  |recovery time) of animals (no data on species used) induced
DDLEFEDIGIEELL S BB ELEEAT /KR BEZFELDH1/LDH5LEAY  |decreased renal lactate dehydrogenase LDH1/LDH5 ratio
BAOLE (HEDOHFON-REFTH), BS5LE-E2TORAE |indicative for the ratio of aerobic/anaerobic glycolysis (no data
(0.44. 89 B 221.3 mg/m")T. HiZ %R . FEA—EITHE. 75 |on the doses affected). At all doses administeredeffects were
MR AMEK, ffi. FRERVCBBOBEER U/ XIIIFELE |seen on the nervous system, pituitary—adrenal axis, red and
MEICEENH LN, KERFTEIZREILTELSDT—42IEA  |white blood cells, lung, liver and kidney function and/or body
LBEINE-FRICOVWTOEFRELGR R OEEMNAT—4E |weight gain. There were no further data on the study design
RSN TULVELY, and no exact descriptions or quantitative data of the findings
observed.
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(Gage et al., 1970; Labonov et al., 1979; Rumyantsev et al., (Gage et al., 1970; Labonov et al., 1979; Rumyantsev et al.,
5| A3k (o 3CRk) 1981; Rohm and 1981; Rohm and
Haas, 1986)(Labonov et al., 1979) Haas, 1986)(Labonov et al., 1979)
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ERICERSNT-E

A= RIibH
A2 L EEERARBELIZSVNCERBEDZEN Similar effects were reported by Rumyantsev et al. (1981) on
Rumyantsev 5 (1981) [CkYiRESNT-, REZXIE. FAE. M |rats exposed by inhalation of methacrylic acid. No data on
BE=UDEE. FEALE-RMICET ST —4. RUAL= |exposure route, doses, number of animals per sex, used strain,
FERUVERICET 55X AF TELL) (Chemical and no details on the methods used and the results were
AbstractIZEIERIHY) . FLERRR K REER B M07E  TiH4> |available (translated publication in Chemical Abstracts).
L. FigR U BEF CIIEBRFHNERNDLEEFZRLT=, I7 |Lactate dehydrogenase activity in serum decreased and in the
KMERHEEESBEOLD (LD7 AV A L1) RULD2ANEH D |liver and kidney activities fluctuated within the physiological

SR LI=DIZHL, (RKIEREEZEME S 5)LDARULDSILIEXIH) |range. LD1 (LD isoenzyme 1) and LD2 of the kidneys
[ZHEMLT=, EESIEBR TIXIFRERIELR D LI=AS, 8K |responsible for aerobic glycolysis decreased, whereas LD4 and
TERRIENRER SN LR/ LT-. RBED/S2—2 [IRFIETEHA |LD5 showed a relative increase (catalyze anaerobic glycolysis).
btz ChHDIFRBR VBRSO ZTE N RKRMIZHEM [Authors concluded that in the kidney aerobic glycolysis
DIEBFIRELTE -, decreased but anaerobic glycolysis was identified. A similar

pattern was also seen in the liver. These aerobic and
anaerobic glycolysis changes finally led to tissue hypoxia.
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(Rumyantsev et al., 1981)

(Rumyantsev et al., 1981)
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A RIibH
Gage 5 (1970)[XEZFIL =A%) JLEE (1,300 ppm, 4.5 mg/1) %5|Gage et al. (1970) reported that two male and two female rats
RS, SHEIREL-MES2EDS YN E R VB DRI &K |exposed to saturated methacrylic acid (1,300 ppm, 4.5 mg/1) 5
ERLERLECEERE L, MARVRBEKXIEE T, &l |hours on 5 days showed nose and eye irritation and weight
RTEBREICEITAONLEADT=, 300 ppm (25 H6EFREI T |loss. Blood and urine tests were normal, autopsy revealed no
08B EBEL-MHERACDSYMIIEEEBIZE R UV EIFRTD |changes on organs. Exposure to 300 ppm of four male and four
e ZiblIZHLNEN o=, BIEDBE WA S oM XA FEH A FT R T |female rats for 20 days and 6 hours daily revealed no toxic
ER Hot=. BN I Kk NRIBFAB M ZRE LB E DL [signs and no changes in autopsy. A slight congestion of the
REMTHY. REME IOV TERLGIERN TN o1, kidney was an uncertain finding. No further details on the
observed findings were described. The number of animals and
the number of organs examined in histopathology were limited
and were not exactly reported for the test substance.
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AR91) JLEED R SRR E L E A 4.1 235 TIRESNLTLVS,  [Skin irritative effects of methacrylic acid are reported in
Rohm and Haas (1986)DiXE& TI£0.56MD A2 491) JLERIKIBH |Section 4.1.2.3. In the study of Rohm and Haas (1986) eight
FREMIZRELI-SEDHIIATIL, KKOHTHRELT =X |male mice treated dermally with 0.56 M methacrylic acid in
BEOEIMELERT, AR DONE GASEIMNE) (N ELT- |water showed no skin irritation in the shaved back region after
EEIZKR BRI XA SNIZM DTz, 0.56MD A291) )LEE-T |3 weeks of treatment (three times a week) comparable to the
TRUBRDIREIZEY . BENMSFEEDEEFIBEAEL  |control animals treated with water only. Doses of 0.56 M of
T=o ESHIZTEVVAE (1.12MKE TU2.24MD A2 JLEE-T t2 275 | methacrylic acid in acetone induced slight to moderate skin

ER R)TlE EEBEIIRVEE LG, BETDAEREDZEILIL |irritation. At higher doses (1.12 M and 2.24 M of methacrylic
) ILEEREITRET 31D THoT-. EHEMED /85 A—|acid in acetone) skin lesions were more severe. Any body
BEMIZFFARSNTELT ., O TARRERITZTEBEARE®D |weight changes were attributable to the methacrylic acid
2 BEHICET I ERAEREB/ONEL, treatment. No other parameters of systemic toxicity were

examined, therefore the study is not suitable to give accurate
information on systemic toxicity after dermal application.
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ez BOHANIBRERSICES BN, BEMERUVIEMSESMEIC |There are no valid studies on subacute, subchronic, and

AR BIL T, [EEEM DB LEGEER LAY, chronic toxicity with oral or dermal administration
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ERICERShEE
AERIGH
SYRRUIDRADI0BIA (685F/B . 58 /:8) 5 EX(CIT, From the 90-day inhalation study (6 h/d, 5 d/wk) in rats and
19805 KUE~D BT E IR $ HNOAEC/LOAECIZLLT [mice (CIIT, 1984), NOAEC/LOAEC for local effects on the
[3UR respiratory tract:
NOAEC: 20 ppm (0.0714 mg/I IZFAZ). ¥R NOAEC: 20 ppm (equivalent to 0.0714 mg/I), mouse
LOAEC: 20 ppm (0.0714 mg/I IZ¥A ). Svbk LOAEC: 20 ppm (equivalent to 0.0714 mg/I), rat
AR £ B2 9 HNOAEC: NOAEC for systemic effects:
NOAEC: 100 ppm (0.357 mg/I IZ#A&). ¥R NOAEC: 100 ppm (equivalent to 0.357 mg/I), mouse
NOAEC: 300 ppm (1.071 mg/I IZFAZH). Svbk NOAEC: 300 ppm (equivalent to 1.071 mg/I), rat
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RATRETHS, MEDERHARILS-9 mxDEERVEEFAE

TTC.4000 y g/ FL—hETHRETEETHIZ(RXZIFD
AB TA 1535, TA 1537, TA 98, TA 100), SYrRU/NAR

A—DRFS-9 mix DEFEE FTIXHARETL A FaR—3>

EETITIhNIT=,

AERME DME XA THS (Haworth et al.,, 1983),
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For methacrylic acid only data of a bacterial mutation test are
available. The bacterial mutation test was negative in
concentrations up to 4,000 Y g/plate with and without S—9 mix
(Salmonella strains TA 1535, TA 1537, TA 98, TA 100). Doses
from 4,000 u g/plate upwards induced toxic effects. The test
was conducted as preincubation modification with rat and
hamster liver S—9 mix. The purity of the tested substance is
not given (Haworth et al., 1983).
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No further experimental data on methacrylic acid are available.
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HEEOMIAEET v/ DR S, A2V JLEEAFILIE
EEMTICET2LXBREEFEYE (Thbhs, 2ERKE
HOFRETEVWSERETELS) LERINEITHAS, D
FLE(EXS-9 mix DFEEITIRELEL,

Methyl methacrylate was negative in bacterial gene mutation
tests. From mammalian cell culture assays it may be
concluded that methyl methacrylate is a high—toxicity
clastogen (i.e. induction of chromosomal aberrations is bound
to highly toxic doses). The effect is not dependent on

ER ChoDHMREIT/NIN=Z—DFEICKYBHEDFER EFIE S |presence of S-9 mix. These findings are in line with results
1=ROR) U ITA—ITI A DIEREFET S, SCESEE DT |from mouse lymphoma assays where positive findings seem to
+oEMOEREITIEL, be due to the induction of small colonies. Marginal increases in

SCE frequencies are of low significance.
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JERR BERICEEL-YEICET 5T —4 Data on structurally related substances
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REEHEHYDIBE
KBEEELLDIGES
in vitro CTMMAIZZERMEE BIZLBAEBFEHMDR |In vitro MMA has the potential for induction of mutagenic
FUNIERT B, LHIL. CORTUIvILIXERNEMERE |effects, esp. clastogenicity; however, this potential seems to
AENEERAEICRONTINDSEITHS, Fi=. in vivo D/]v |be limited to high doses with strong toxic effects. Furthermore,
SR BABTEEETHY ., BUEBRERBRTLHOHETIZMT  |the negative in vivo micronucleus test — and to some extent
HY. CORTU I ILIFHESLn vivo TIEHIBLANETRMES |the negative dominant lethal assay — indicates that this
nha, potential is probably not expressed in vivo.
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in vivoiBizEH

In vivo an oral mouse bone marrow micronucleus test was
negative for doses up to 4,520 mg/kg No clear conclusion
could be drawn from bone marrow chromosomal aberration
assays with rats.

A dominant lethal assay with male mice led to a negative
result.
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AR5 )LERIZEE I A FI e aE A AMERER ALY, CIITEE [No cancer studies on methacrylic acid are available. Focal
ER(1980) TH LN =IFFR £ R D ER BRI EH DI TSR |hyperplasia of the respiratory epithelium or lymphatic
INEIDY 2 \NHEB T B ITRI A ARZE L (EBRIRENE M o1=,  |hyperplasia of mandibular lymph nodes as seen in the CIIT
o DREITHBMEDRIBELEIZH T DRIGTER ELIEME |study (1984) were not interpreted as a preneoplastic lesion;
ER NDBIEERL TS EEZLNT=, this lesions were considered to represent reactive or

inflammatory processes to the irritant effect of the test
substance.
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Structurally related compound

Data from methyl methacrylate, the methyl ester of
methacrylic acid, can be taken into consideration since
formation of methacrylic acid can be anticipated due to a
relatively rapid ester cleavage by carboxylesterases.
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50PC DF344/NifES Y FDEFEMMA (FEE >99%; ESFEEHIE
LT0.04 mg/I [CHAE TS 10 ppm DEFOF /O DE/AFILT
FILI—TILESL)D 0, 2.1, 4.2 mg/l (500 XIZ 1,000 ppm
IZHEE)IZ, F344/NIES YR DEZ0, 1.0 X[E 2.1 mg/I (250 X
13 500 ppmITHE )T, R UB6CIFIDUEHETIRDEE 2.1 X
& 4.2 mg/I (500 X (% 1,000 ppmIZ+E)IZ, 6B5f/B. 58/
3B, 1023878, A ZRFELI=(NTP, 1986; Chan et al., 1988),
%%(i;n—nzi@ﬁ%(%%)ﬁ R(F113-114:BE (XD R) T
#®/L1=,
RERERTHOMBH.  ERUVEHASFHOETFEE. 1# 26,
29, 28 R UME 30, 27 BRU 29 (Svb). RU H 44, 42 RU
47 RO i 27, 26 RV 33 (RIR)THo1=, RED2EB D
REDOH., BEHOHEIIARVEHEDOH T IRDEED
SEHEE B OIS ELY 10-18%EETH 1=,

WSy TERER S W= BAARER B3 I 55 0D 58 FE 0D 12 AV N (ot BR

£ 11/50; {EFE 13/50; mAE 20/50)[LBEMNSERELT-

ERT—ADEDERERNTH 1=, Y IR SYEDANIZEL
TH. BEICHELLERTBRESNG, o,

+ <.

Groups of 50 male F344/N rats were exposed to MMA (purity
>99%; containing 0.04 mg/| equivalent to 10 ppm
monomethylethyl ether of hydroquinone as an inhibitor of
polymerization) by inhalation at 0, 2.1, 4.2 mg/I (equivalent to
500 or 1,000 ppm), female F344/N rats at 0, 1.0 or 2.1 mg/I
(equivalent to 250 or 500 ppm) and male and female B6C3F1
mice at 2.1 or 4.2 mg/| (equivalent to 500 or 1,000 ppm), 6/d, 5
d/wk for 102 weeks (NTP, 1986; Chan et al., 1988). Animals
were killed at 111-112 weeks (rats) or 113-114 weeks (mice)
of age. Survival rates in the control, low and high dose at the
end of the experiment were 26, 29, 28 males and 30, 27 and 29
females (rats) and 44, 42 and 47 males and 27, 26 and 33
females (mice). During most of the second year of the study,
the mean body weights of treated male mice and high—dose
female mice were 10—18% lower than those of the controls.

The marginal increase in the incidence of mononuclear—cell
leucaemia observed in female rats (control 11/50; low dose
13/50; high dose 20/50) fell within the range of values seen in
historical controls. Both in mice and rats no treatment-related
tumors were observed.
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0. 25, 100 XI[& 400 ppm (0, 1025, 410 XI& 1,640 mg/m®) [No treatment-related increases in tumor incidence occurred in
DMMAIZ6EERS/B. 58 /8. 18:BRIRZEL-T—/LT>/\L |golden hamsters exposed to 0, 25, 100 or 400 ppm (0, 102.5,
ARE—Z(E. BEICEELESZOEMIEH SN otz & |410 or 1,640 mg/m*) MMA 6 h/d, 5 d/wk for 78 weeks. At the

JERR AETIE. REIXFEADL., FET-FR(IEMLT= (Rohm and Haas, [high dose, body weight decreased and mortality increased
1979c¢, Chan et al., 1994/ 55| F), (Rohm and Haas, 1979c, cited from Chan et al., 1994).
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T=(Borzelleca et al., 1964), AERER Tl H28E R UV M28ED A
X(Za—2 @A A LT=10, 100 BT 1,000 ppm DMMAZ
BECESFUONTILERS LIz, SHETIXER L=, 2
B BI12(£500 ppm [Z, 3-13H1&0 ppm [Z, 148 1Z(%300 ppm
IZEEL. FD%5E121,200 ppm (2, 7:8121,400 ppm (., 938
121,500 ppm (TR L 1=, MEREE 250 D5 MIERKIZTMMAZ
6. 60 R 2,000 ppmDEETEE TREL. BERUTAE
(&5 B&(ZIX7RUT0 ppm [CHEE LTz,

ih;bw»rRZ‘LUivFw%ﬁ%ﬁﬁiﬂi%ﬁﬁwiﬁm(i?ﬁéfm‘;
NDTZ,
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niEmotz) . ShioDRHERDIERRIEICEHIBRAH S

An early 2—year chronic study in dogs and rats treated orally
with MMA revealed no adverse effect other than a lower body
weight gain in high—dose dogs and elevated kidney weights in
high—-dose female rats (Borzelleca et al., 1964). In this study
two male and two female dogs received gelatine capsules with
10, 100 and 1,000 ppm MMA dissolved in corn oil. The high
dose was reduced to 500 ppm on day 2, 0 ppm on day 3-13
and 300 ppm on day 14 due to vomiting and then increased to
1,200 ppm at week 5 and to 1,400 ppm at week 7 to 1,500 ppm
at week 9. 25 male and 25 female rats were administered with
6, 60 and 2,000 ppm MMA in the drinking water, the low and
medium doses increased to 7 and 70 ppm after five months.

These studies in dogs and rats revealed no increase of
neoplastic lesions. However the reliability of these studies is
limited due to their non—conformance to current
carcinogenicity test guidelines (e.g. histopathologic
examination was performed on a limited number of organs).
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BIEEE Fertility impairment
A549V) )VERIZEET B FI AR REARELER (720N, No studies on methacrylic acid are available.

S £ K300 ppm DA%H) JLEEZEREELT-90 B Rk A SXER(CIIT, [In a 90-day inhalation study with up to 300 ppm methacrylic
JER 1984; 4.1.258IZEIREN TLNB)IZH T, HEHD S YRRV T |acid (CIIT, 1984; described in Section 4.1.2.5) no changes in
DADEEREITITREMABZMICELTEROHSNEMND  [the reproductive organs of male and female rats and mice
7= were detected histopathologically.
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PIZxt 9 HNOAEL (NOEL) X I&
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On the methyl ester of methacrylic acid a dominant lethal
study has been conducted with exposure of groups of 20 male
CD-1 mice via inhalation to methyl methacrylate atmospheres
of 100, 1,000, or 9,000 ppm for 6 h/day for a period of 5 days.
These concentrations, which were based on preliminary
toxicity studies, resulted in the death of 1/20, 1/20, and 6/20
males in the 100, 1,000, and 9,000 ppm groups respectively.
Each surviving male was mated with two virgin females each
week for a period of 8 weeks. For this study design any
adverse effects on fertility and preimplantation development
had not been detected (ICI, 1976a). However, the exposure
period of 5 days is too short, in view of the length of
spermatogenesis cycle in mice (35 days).

F11Zxt 9 BNOAEL (NOEL)X &
LOAEL (LOEL)

F2(Z%9 HNOAEL (NOEL)X [&
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Definite assessment of possible fertility impairment of methyl
methacrylate will be provided from a 2—generation inhalation
study planned in the USA for the near future.

EfEtt

{E3E 1 D HIWIIRRL
Hi8

5| FASCHR (FE3CRK)

(ICI, 1976a)

(ICI, 1976a)

[EE

B. HAESM
DEVELOPMENTAL TOXICITY

HERYE S

CASES

MEE

EZ

Bk

Bk AARSA

GLPE S

REREToF

HERR R/ R

PRI (i - M., - F)

RrE5E

FREH M) OEWH

BEZR

SR HAR

B A 5= 55 AR

HEREH




iREt AR

#ER

ST (), SET R

BEHT-YITRH

REH

B/ ERIN
BERH

B

42 R HARS BT IR0 H o HAZE)

RS, ASIRINE

EEIE . #KE

PRIRFTR (ERE. TR O XL
HA S HF TR )

MFPRIFTR (AR, SERE)

g?&i{tﬁﬂ’iﬁﬁﬁ(%$$~ -9

BIRFTR (AR, FEE)

[ EEMFEE~DZE)

RIERRPHRTRE (RER EE

AEFEECAE

EEREFRFRRUREFER

L

SHEEGERIBEEFFR/BS
BATH)

EBRET

NGB ERE

RERMEZGIREE. ABEAS.
ERIEA)

ERIcHREhi-8

AERibE

RET B9 HER

ER

E=A
e af]

PIZxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

_
e

F11Zxt 9 ANOAEL (NOEL)X [E
LOAEL (LOEL)

F21Zx$9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

ER

A5891) VERICRIL THIFRTRER T — 21374,

No data on methacrylic acid are available.
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GLPEHE(ZHEHLL TITH M 1=OECDA 4t >T-FEE 1R ER |In a developmental toxicity study according to OECD 414
(ICL, 1976b)IZELNT ., 229" JLEEATF L GETERL$99.9%) A5 |conducted in compliance with GLP standards(ICI, 1976b)
£ (270C/3) DIFIRAHETE S S5 v Crl: CDBR)Z 0 (XH8  |methyl methacrylate (99.9% active ingredient) was
). 99, 304, 1,178, KU\ 2,028 ppm (0, 412, 1,285, administered by inhalation exposure to 5 groups (27
4,900, 8,436 mg/m*)D;EET, 685/ H. 1EHR(G)6-15H (ZW% |rats/group) of presumed pregnant rats (Crl: CDBR) at
AREL, 2TOREEFHHWELET TEERAREIZEL |concentrations of 0 (control), 99, 304, 1,178, and 2,028 ppm (0,
V5L, BEMMOAREREE GO, 6, 8, 10, 13, 16, [412, 1,285, 4,900, 8,436 mg/m’) for 6 hrs/day on days 6-15 of
RU 20 BIZ{To1=, B (XITIRAM P08k L 1=, G20IZfF |gestation (G). All doses were administered by a whole—body
HELRELSE. WERUEEANZRIRZELIZDULVTIRE |inhalation exposure under dynamic conditions. Clinical signs
Lt=e BRDFEZESAITEL., ERE. BFREPLIE K VILUN |were recorded daily on days 0-20 G. The dams were weighed
E#ENIUNL= BLE-YDRBRERHBEHZ . FENDAEE |ondays 0, 6, 8, 10, 13, 16, and 20 G. Feed consumption was
_ ikl £RRIREZESAITEL. HHZEANR, SARIREL. |recorded during gestation. On day 20 G, the dams were
HEREH ZEDOBRROFEHDONIHEILEF 7= (Staplesi®) , TD#. |euthanised and the thoracic and abdominal cavities were
LBRERAKITIL. EBLTEREEEREL. examined for gross changes. Each uterus was weighed and
corpora lutea, implantation sites and resorptions were counted.
The number of fetuses per litter were counted and their
location within the uterus recorded. All fetuses were weighed,
sexed, examined for external alterations and one—half of the
fetuses from each litter were examined for visceral alterations
(Staples
technique). All fetuses were then macerated, stained, and
examined for skeletal
alterations.
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No treatment-related deaths were noted at any
concentrations tested. The only clinical sign noted was a
minimal increase in the incidence of scant feces at 2,028 ppm.
At all exposure levels tested losses in maternal body weight or
decreases in maternal body weight gain and decreases in
maternal feed consumption were noted. Loss in maternal body
weight during the first two days of exposure followed by an
overall reduced increase in maternal body weight gain during
the treatment period was detected for the 1,178 and 2,028
ppm groups. Slight effects were observed for the 99 and 304
ppm treatment group as indicated by a transiently (during the
first two days of exposure) reduced maternal body weight gain.
According to the authors, a maternal no observed effect level
(NOEL) could therefore not be demonstrated. No embryo or
fetal toxicity was evident and no increase in the incidence of
malformations or variations was noted at exposure levels up to
and including 2,028 ppm. Therefore toxicity to the conceptus
was not evident even at exposure levels that resulted in overt
maternal toxicity.
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#iEtREER
2D DIRIZLF-EERIZHLVT, 0. 100, KT 1,000 ppm DA% [In two independent experiments in rats 0, 100, and 1,000 ppm
DVYIVEEAFIILAIEIR6 B NS 15B EFTRAICKYITZRE ST, |methyl methacrylate was given via inhalation from day 6 to day
B EHDNOAEL(Z1,000 ppm EFRESN TV =, BRIRIIHEE |15 of pregnancy. The maternal NOAEL was reported to be
HMERBEXIFRELRIGN 2=, BEELXHESDHEEICI 1,000 ppm. The fetuses did not show any morphological
1977)hs. B HEH TIEImADERBRTRELRINAELH D EEM. [abnormality or malformation. The authors reported that in the
BEU.1DDOEBRTRERINERH DIEMAEREESN ., A%51) |high—dose group an increase in numbers of early resorptions in
JLEEATF )L DR 'R =1 DNOAELIZ100 ppm EEMNBEERE |both experiments and late resorption in only one experiment

ER Lf=o LA S, COKERIT S ERAOICRIRE GREREIMD  |was observed and derived an embryonal NOAEL of 100 ppm
T+ EEAL. FHHHEBRTOMa—)L, #ER DA |for methyl methacrylate from their results (ICI, 1977). This
ZLWYAHY ., COHERDZESOBRITBHERIN TV |study, however, suffers from methodological difficulties
(A (insufficient randomisation of test animals, insufficient test

protocol, poor documentation of results), so that the authors’
interpretation of the results cannot be followed.
Bh e

PIZxt9 HNOAEL (NOEL)X [&
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HERMES ARV IVEEATFIL Methyl methacrylate

CASES
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AR EENGEEYE Structurally related compound
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KRS (MR D%k

faidon 3

A EREAR

RECHIZR AR
ANBEAELYPLLTORENRAREICKSRERMNSF |Further data are available from a study with inhalation
FTTRER B ST —420 1855 (Nicholas et al., 1979), 22— |exposure to doses slightly less than acute lethal doses
27 D EYRSprague-Dawley R T k%110 mg/| [26,800 ppm]® |(Nicholas et al., 1979). Groups of 22 to 27 pregnant Sprague—
A ILEEAFILERRIZENFN1TR U545 /B (72.25> D B |Dawley rats were exposed to 110 mg/I [26,800 ppm] methyl

s B REHS0DEMHFEHLE THER DFI25KR U75%) . 3EYR [methacrylate vapour (head only), for 17 and 54 min per day

AEREH 6-158 2R (BEEDH) L1z, FBRIRIZARK R U BRI O |(about 25 and 75% of the time to death of 50% of animals after
HEBRELT:, a single exposure of 72.2 min), respectively, from days 6 to 15

of gestation. The fetuses were examined for gross and skeletal
malformations only.
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AERIGHE

#iEtREER
BHYORLE. REORNDOHEBEDARER DR U F [Both doses were toxic to the dams, as shown by maternal
#BLTOESHEDFEVITREINDESIZ, @ADEREEER |death, loss of body weight during the first few days of
B ELEEL-. REAETITIRHBIRFETD/NELA |treatment and decreased food intake throughout. The highest

TR ﬁ%§i§@§iu~ @ﬁ@ﬁﬁ%tﬁ(:ﬁﬂﬁo)ﬁiﬁlﬁﬁ,ﬁ%ﬁ dose caused a small but significant increase in early fetal

- DIETERLI=. REAETIEFNADEEDEMKE U B |deaths and both doses reduced fetal body weight and crow-
BEFECT, rump length. The highest dose induced increased incidences of

hematomas and retarded ossification.
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(Nicholas et al., 1979)
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A B Al 5% 55 AT

HEREM

ARG IBRIRTILO—EDREDHR T, A29) JLEAFIL
% D Sprague-Dawley R 5 v R5PEM £, 0. 0.133, 0.266.
KU 0.443 mi/kg AE (AMELD500)1.33 mi/kg AED1/10,
1/5. BRU 1/3) DFA=T, 325, 10, RU 158 [CREREREST
I2&kY K IAEZE = ELT=(Singh et al, 1972), BEIMID =KL
ARBRTIIBREINGD -, ROBEEZED/TA—EH
REtEhtz, RINE R USEEICKYIBASh AR —RIRS M.
B ROARK (R) T BRERIERVIKBARE,

Methyl methacrylate was further administered as a liquid by
intraperitoneal injection within the investigation of a series of
methacrylate esters to groups of 5 female Sprague—Dawley
rats at doses of 0, 0.133, 0.266, and 0.443 ml/kg bw (1/10, 1/5,
and 1/3 of the acute LD50 value of 1.33 ml/kg bw) on day 5,
10, and 15 of gestation (Singh et al., 1972). Maternal toxicity of
the dams was not examined in this study. The following
parameters of adverse effects were investigated: embryonic—
fetal toxicity, as evidenced by resorptions and stillbirths; gross
(external) malformations of fetuses; skeletal malformations and
fetal weight.
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EHE (ERIABERTR/RS
(7 %)

EREE
DIGEEGFE
REEMEEGI KRB, NEER.
BIRIER)
ERISEESh-E
AERIGHE
#iEtREER
BUEXEE GREKXITEEDEEEIEK) ELEART, RU[ No treatment related effects in comparison to sham treated
B, EFEXIFFETHEREHDVIEFERRIRAZICEAL T, ¥ |controls (distilled water or normal saline) had been revealed at
SIZEELEZEXTIR20B ZIEH DN o=, RERRE |termination on gestation day 20 with respect to resorptions,
(MEE) ORAZRFHTIEMARBIRICHLNT=H, B |numbers of live or dead fetuses or mean fetal body weight. A
ER [Tz ot=, dose-related increase of gross abnormalities (haemangiomas)
was found in the fetuses, but there were no skeletal
malformations.
e |

PIZxt 9 BNOAEL (NOEL)X [&
LOAEL (LOEL)

F11=%f9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

F2[=%t 9 ANOAEL (NOEL)X [&
LOAEL (LOEL)

ER

EaEtt
{ERE 1 D HI WL
Hi B8

e )

(Singh et al., 1972)

(Singh et al., 1972)
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F1z. BIOFHEBRTI2H DR E L F=Dutch~+H FIf(20.004, In a further study groups of 12 mated female Dutch rabbits
004, BRU 04 mli/kg AE/BDHAEZ% 1TIR6-18H (CHEREMA  |were treated by intraperitoneal injections with doses of 0.004,
SESHZKYIZRELT=(CI, 1976b), ENIEREREARI R (C—ERI |0.04, and 0.4 ml/kg bw/day from day 6 to 18 of pregnancy (ICI,
[RTHRERIEL. BERREDROHADZEILIZDINTE HEIZE |1976b). Animals were weighed at intervals during the

s L=, E29BCEYEERL. £ FRERUVEHREUVHE LN  [experiment and were observed daily for any change in clinical

ABRR IWEIZDONWTFEERELz, BIBEREBL. AFRIE. 45 |condition. On day 29, the animals were killed and their uteri
EEL. EXRVEEEREL. examined for live fetuses and early and late resorptions. The

fetuses were removed, weighed, sexed and examined for
viability and abnormalities.
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RERMEZGIREZE. AEEAR.

BIRER)
ERIBESN-E
AERIGHE
ETHIEER
HECTHEICHBRLIICOEMATE L . XIFEAER T EHANine animals, distributed evenly between the groups died or
ICEBfF&EhT=, £f-. REREH TIEIBRLIIASRHY) JLEEAF  |were killed prematurely during the study. In addition, there was
ILDRBIEIZLBER XD SRR UITRIDEMAFH S |a high incidence of peritonitis probably due to the irritant
T=o BRIRIAE(X04 ml/kg AE/BTHEIZHEADL., BHIRIL |properties of methyl methacrylate and an increase in
EHOEMAREHEDH THEINT-, HMBHDLVEE |respiration rate in the top—dose level group. Fetal weight was
e HBOEEQEMITEN o=, significantly reduced at the 0.4 ml/kg bw/day level and an
increase in the numbers of early resorptions were observed at
the top dose only. There were no increases in soft tissue or
skeletal abnormalities.
m e —
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EXPEIENCE WITH HUMAN EXPOSURE
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IVBIEIC KB/ F T ARE(T o <, 299V L BEZEFLV-ERER
[ 25 TIE% THo71=(Condé—Salazar et al., 1988),
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A group of six patients presenting allergic contact dermatitis
to anaerobic acrylic sealants was patch—tested with various
acrylates and methacrylates. The test with methacrylic acid
was negative in all cases (Condé-Salazar et al., 1988).

R

REEDEL
A29) LEEIFEFDRBRERUBMRBNSBAINI&
SICRAEEME TIFALY,

Summary of sensitisation
Methacrylic acid is not a sensitising substance as
demonstrated by human experience and by animal tests.
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(Condé-Salazar et al., 1988)

(Condé-Salazar et al., 1988)
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Stulova 5 (1962)DIARDEEETIE, A2 LEEZRTDIEME
BARBERDOEEERCTIILUTISRIT ZELNHREShTNS,
AR5V ILEED B K TIZ AR JLEED R (£0.006-1.2
mg/| T, K&B41£0.08-0.02 mg/| THoT=, *25") JLEELIERE
LIz109 ADIEEE ARV LB LIERL TLVELG3ADIEE
FHLher AMRTIERE SNz, A2V ILEERLIEMD Ho1=
EEBDRSZHTIE., W/MREDEDIERMN ROz, —
EBDOIEREICIE, 58k, EMLE. —BHEORRBDEL. Ik
IEHEAZDIERFRME, =bO 5 ) U HBEIRE. EK
B MBARTEIMRICH T DEBRIG. REFMICEELE
Ashner RETEGIE ., iR F7/—€ . BIELI=FHEDIRE. &
VREFNRUEE#EMRES 5Nz, EREHERY

In an abstract, Stulova et al. (1962) reported effects on
workers after chronic inhalation exposure of methacrylic acid
vapours cited as follows: in the production area of methacrylic
acid concentration of methacrylic acid was 0.006—1.2, mostly
0.08 - 0.02 mg/I. 109 workers who were in contact with
methacrylic acid and 63 workers having no contact with
methacrylic acid were examined 3 times at intervals of 6
months. For the majority of workers who were in contact with
methacrylic acid, a tendency towards thrombopenia was noted.
For a part of the workers, tachycardia, hypotonia, changes of
the temporal shoulder coefficient, asymmetry of oscillatory
index, excessive reaction to nitroglycerin, hypothermia,

ER RORBE T ARSINLE M oT=, weakened reaction to heating, and ultraviolet exposure,
pathologic changed reflexes of Ashner and location,
COWMEICIFIFERVERICEALTIN U EDT—2(FERE |acrocyanosis, tremor of extended fingers of the hands, and
SNTELT . DL E LD HRED AT HEMHHEBR TE72 |pathologic and dermographic reactions. Irritations of the
LY mucous membranes of the upper breathing passages and eyes
were not disclosed.
No further data on the methods and results were reported in
this abstract, coexposure to other chemicals was not
excluded.
B |
15:m
SER
38
E5E1M D HIETAR R
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5| AX ik (GTXik) Stulova et al. (1962) Stulova et al. (1962)
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HEMESA ARV ILEEATF L Methyl methacrylate
CASES
HHEE
ER EENLEEME Structurally related compound
BE T fERER
METHA RADEZE Cancer epidemiology
R ERAREE
T—RREFHE
HHERE DEREA
LD
BIE RIS ETHRTE T —2
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#fETtRIEER
HIRHEE
+HES
Xt
HRIEHESE
KED2TIHIZHWNT, 7IOVIILEL —LELEDMMAR U TS | A retrospective mortality study has been conducted among
YILEBIFIL(EA)EAIETOERMERIERY. EEISD [workers exposed to the vapour phase of MMA, low
EARUMMAD ZSHICREBSNT-FEEDBIT. JET-FED |percentages of ethyl acrylate (EA) and volatile by—products of
#BAREAEIITHONT, 3IDDAR—rDFNEFH (T7R—bF |the MMA and EA polymerization process in acrylic sheet
1 :1933EMND1945F(CERSN-H AR 3,934 A ;37— [manufacture in two US plants. Detailed analyses of colorectal
I :1946FE 51986 FICEASN =8 A B 146,548 A ; 37k—b |cancer mortality were performed for each of the three cohorts
M 1943EMN 51982 I B SN = A B 13,381 A)IZDLY  [(Cohort I: 3,934 white males employed between 1933 and 1945;
T RHEBNAICE DR TEDFEMARITAITHONINI=, &5 |Cohort II: 6,548 white males hired between 1946 and 1986;
EEEBFENTEEEMIMR 7 —/L CEHAEL =, #MEAS |Cohort III: 3,381 white males hired between 1943 and 1982).
AIZEBERERFaR—F ] TIXEEICEML, 37/K—FIIT |Exposure was estimated on the basis of a job—specific semi—
[FEEZDLRNMEMERLU=, EBAADYRI1E19404E4%  |quantitative rating scale. Mortality from colon cancer was
SRR AT B LRV ELBREINFEETRATH significantly increased in cohort I and non-significantly
T=o HEBHAIZH LTI, RYDRBHNOZBLI=ESH KR UF |increased in cohort III. The risk for colon cancer was highest in
BOEEICH - TORAIMZIENEASNEN DTz, BEFEAS |the most exposed workers, who worked extensively in the
ADIEEFaR—k I TEEMLT= (Walker et al., 1991; IARC,  |early 1940s. No regular increase according to years elapsed
1994), FEIRZZ DM A RIZIEEBHEDIERFFEEICKSIETTE [since first exposure or intensity of
DEMDH AP AR—F I3 L TEHESH7=(Rohm and |exposure was observed for colon cancer. The rate for rectal
Haas, 1987), cancer was increased in cohort I (Walker et al., 1991; IARC,
1994). Some evidence of increased death rate from respiratory
cancer or non-malignant respiratory
disease was reported for cohort Ill (Rohm and Haas, 1987).
e o 0
#55m
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5| B3k (o 3CEk) (Walker et al., 1991; IARC, 1994)(Rohm and Haas, 1987) (Walker et al., 1991; IARC, 1994)(Rohm and Haas, 1987)
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HRIEHESE
thDFETEDEZAREWZ (Collins 5, 1989) IZ[£2DDF7 1) |Another retrospective mortality study (Collins et al., 1989)
IVERHEAEE TIBICHIT519514F (B Q19574F) M19745E X |included a cohort of 2,671 male workers employed between
BICERSNT=2671 ADBHEEEEDIR— NEENT=, (1951 (1957 respectively) and 1974 in two acrylic fibre
ZDAR—EDS55, 1 ppm UL TFDF¥EE TMMAIZREESH |production plants. Exposed to MMA were only 1,561 men of

JER =D 1E1,561 AIZBERLN, FEIREED M A DENTIBEI AR |the cohort at mean concentrations below or equal to 1 ppm. A
12821z, MAITKBRTHOBEELEMIEE M o1, small excess of respiratory cancer was reported. There was no

significant increase in the number of cancer deaths.
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Tomenson 5 (1994) DAR—FAE TIL., FEEBENADEEE  |In the cohort study of Tomenson et al. (1994), colorectal
[SEAFERY (BRBIFE =801 749 »F HA45{E16.9951) T, MER2§ [cancer rate was as expected (17 observed deaths versus 16.9
MNADFETEE(ZEAFEZ T E>/=(SMR=93), BMAIZLDIE |expected) and respiratory cancer mortality rate was lower
TER(EH1/372HE ML 1=, than expected (SMR=93). Mortality due to stomach cancer was

increased by approximately one third.

ER ERTOEZNLET —2IE. ENMIE T2 HFEMNA/ERIZEIL T— |The epidemiologic data on humans do not provide consistent
BELEFRBOLBWIIES Z G, COMEI LI, B4 528 |evidence on the carcinogenic effect in humans. The studies did
BEVREOHNDBREDESHEENIEMEFRERIERAYMEELTD |not allow a strong association of increased tumor rates in a
MMAEDREIZEELER IZERH S NALY, distinct organ or several organs to MMA as the responsible

agent.

[t
ERAEDEH Summary of carcinogenicity
A9 ILEEBIRIZIEENAMIZET 2T —2(34E0, A%%') |There are no data on carcinogenicity from methacrylic acid

SER IVEEAFILDT—EDSHIETL T, 299 JLERIZFEMNAED  |itself; from methyl methacrylate data, there is no concern on

- HEDBSIEE, carcinogenic properties of methacrylic acid.
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ENTOHE

Studies in humans

AR A9V )VERICEAL CRIA A e T —RIE A, No data on methacrylic acid are available.
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EE
HEEME4L ARGV JLER AF )L Methyl methacrylate
CASES
HHESE
R EEMNGEEYE Structurally related compound
85E T ERER
METHAV EITEES Toxicity for reproduction
R ERAREE
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HRIEHESE
1976 A 51985 IZREZERIIC AR I LEEAF JLIZREESNLT= [From a study evaluating a cohort of women having been
ZHEDAR—rETEML - D . BRTFREDHEE DMK |occupationally exposed to methyl methacrylate from 1976
V£ IR DB R R AR &E S =(Fedetova, 1997), FFZE (4% |during 1985, increased incidences in spontaneous abortion and
FROEVERFREEICRARAEICEEHET 22 EIZE DUV =3 D T |clinical findings in their newborns were reported (Fedetova,
Hot=, B Et5021F DITIRGIDEFEA S < 10 mg/m3 DRE [1997). The study was solely based on the retrospective
DIEEIGFITREBLIITIRE]. HALME. Zh Ll EDEEE (72| evaluation of older hospital records. The evaluation of a total
WHIERBXBEFELERT,. > 20 mg/m3 MEE D EEIGFT |of 502 pregnancies resulted in the finding of a statistically
IZEIY RSN = IRGI TIX B EAFRE (3FIR12:BET) DFEED [significant increase in the rate of early abortions (up to 12
FETHIIZAEICEML TS EVSHENRENT=, §51319 |weeks of pregnancy) for those which had been assigned to
HORGEBIOFEHEI D, KYEEEDEZEEFRIZE|YIRSN  |workplace concentrations of > 20 mg/m3 when compared to
=5 B CIEIEIRPICE R EOS HEDIEEMNE LS E |those involved in workplace concentrations of < 10 mg/m3 or
LSHIEN RSN IERDT—2—DOEEEICBIL T,  [to a not further described non—-exposed control group. The
B <10 mg/m3DEEDEZEISRTICEELTLNV=H4ER |evaluation of a total of 319 deliveries also resulted in the
TlE. BET—AELELEBLTER ., EXMEE (S E SN [finding of a higher rate of late abortions and of complications
TOWEW) RUEENEYESMEEZRI ERESNT-, 125, |during pregnancy for those who had been assigned to the
SERMIZERATELTEY., TOHAEDEHRRILIEZES |higher workplace concentrations. As to the evaluation of the
EMBLI-EEICEELEREIRADEMMNEZ 5N TLY |data sheets of newborns, those whose mothers had been
BN ETHS, assigned to workplace concentrations of < 10 mg/m3 were
reported to display higher incidences of asphyxia, congenital
malformations (not further specified) and still births in
comparison to
SR background data. Besides overall insufficient documentation,

FHEL-aR—FDRBRREHIEDH TZ LLHERSNATLY

BN BBROEZRVRESN-T—20OEKEIE>ZY
LBEWEETHD, AL RITTEY ., REKEHTHEETH
BILEEBELT. ChHDEEEEKRMITMMALEEU DTS

CLIETERL, CORBRDIEFEENTHERLT=O. CORRE
DT —H%EELIYRTFBICERT RETRAL 20200
7 DHEFE (Makarov, 1984; Makarov et al., 1984)HM 5, A251) JL
BAFIILRTEIEEZLOBAICBEMICRESN-BHER
ULETEEDES (Chl EDRERIEEN) AHREShT=,

ChEDRER (BEH) DZLHEATENTHE=H. Chdm2
DORAENSDT—2%E)RAVFHAICEET RETHEL,

e

the main

limitation of that study is, that it does not provide any details
of the workplace

and exposure conditions related to the investigated patients.

Due to the very poor definition of the exposure situation for
the evaluated cohort, the significance of the study and the
meaning of the reported data remain unclear. Considering the
lack of details and the unclear exposure situation, it is not
possible to link these effects primarily to MMA. Due to the
uncertain validity of this study, data from this investigation are
not further considered for the risk assessment. Sexual
disorders (not further specified) in male and female workers
occupationally exposed to both methyl methacrylate and vinyl
chloride have been reported from two Russian studies
(Makarov, 1984; Makarov et al., 1984). Due to the uncertain
validity of these studies (abstracts) data from these two
investigations were not further considered for the risk
assessment.
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Summary of toxicity for reproduction

There are no data on reproductive toxicity of methacrylic acid.
However, data from studies concerning the methyl ester of
methacrylic acid can be taken into consideration as an
alternative, since due to unspecific carboxylesterases a
relatively rapid ester cleavage can be anticipated (as outlined
in Section 4.1.2.1). On the basis of these findings, there is no
concern in relation to reproductive toxicity.
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(Fedetova, 1997)(Makarov, 1984; Makarov et al., 1984)

(Fedetova, 1997)(Makarov, 1984; Makarov et al., 1984)
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