I ERA FOER#EE (EU-RAR) JRX (EU-RAR)
1. —f2iER
GENERAL INFOMATION
1.01 MEER
SUBSTANCE INFOMATION
CASE S 80-62-6 80-62—-6
MEA (BARER) ARV ILEEATF IV
EEAET) Methyl methacrylate Methyl methacrylate
AEE 2-AF)L-TARVER, AFILIRTIL 2-Methyl—-propenoic acid, methyl ester
ERERESDES
ERNEREZEMESL
OECD.HPV#£#F A39") JLEEATF )L Methacrylate, methyl—
NFR C5H802 C5H802
[T CH, GHy
He” ’ He” ’
[N O
“cH, “cH,
[ES SF=: 100.12 g/mol Molecular weight: 100.12 g/mol

1.02 REMERNEHEE ]S
SPONSOR _INFOMATION

EEREICETHER

35

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

* 3R#E 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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[EEET
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FEEEES
8% (BFERS)

[EEEZET
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HEEMERA
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AR H = FAY

Sponsor Country: Germany

1.03 A7) —5F
DETAILS ON CHEMICAL CA

1.1 — iR B E R

TEGORY

GENERAL SUBSTANCE INFOMATION

NEDIAT

MEOE-IZH-BREOER |EESBH clear colourless
FIHR. RER pungent, fruity odour

YIEHIKEE (20°C. 1013hPa) RIA(ER. BE) liquid (at room temperature and normal pressure)

HEEE 2% 299.8% w/w 299.8% w/w

H B

EE

1.2 T4

IMPURITIES

CASES

WE £ F (IUPAC)

ERNERESEDES

BRESICEITH8H

=2HE(%)

HE

[FE3 ARG JLEEAF IL (MMA) DR R THIRE Y TILIEHEE  |A typical commercial sample of methyl methacrylate (MMA)
99.8%w/ WLl E THY . L FDF MMM EETN TS ATREMEDS |has a specified purity of 299.8% w/w and may contain the
357K (0.05%w/WELTF) B LU A% JLEE (0.005%w/WELTF) » [following impurities: water (£0.05% w/w) and methacrylic acid
BREES (—ARRIIZ1E800 ppmlL F) IZIX 7 I BEEEAF  [(£0.005% w/w). Light fractions (typically 800 ppm maximum)
L AR/—IL AEHyR=kJ)L, AVEEEEAF IILE LT AE |may include: acetone, methyl acetate, methanol,
FUBAFILDNEENDAIREEN S, EE B 5 (400 ppmLL  [methacrylonitrile, methyl isobutyrate and methyl propionate.
TIZIXTOIIEETFIL, THR/—IL  AFIILEROXS AYEE |Heavy fractions (400 ppm maximum) may include ethyl
BEEIVIANTEEAFILTRTILDppmLANJLT, OF7HEFJL  |acrylate, butanols, methylhydroxy isobutyrate and succinic
P ppmEFEDLANILTERET DO HEENHD (BET—4  |acid methyl ester (at ppm levels); diacetyl may be present at
< —k;ECETOC, 1995) , <1 ppm (company data sheets; ECETOC, 1995).

1.3 4

ADDITIVES

CASEE

Y5 £ ¥ IUPAC)

ENEREETDES

BRAERICHEITHAM

EHE %)

B




"=

RYR—EFRZF =0, MMAIL2,4-2 AF )L-6-tert-T FJL
2x/—)L(10~30 ppm) . EFAF /> (HQ) (25~100 ppm) &
FUVEROX /Y E/AFILI—TIL(MeHQ, Bl &p-AbF
Jx/—)L) (2~100 ppm) = E DEEFI D FMICKYREILS
% (ECETOC, 1995),

To prevent polymer formation, MMA is stabilized by the
addition of inhibitors such as 2,4— dimethyl-6—tert—butylphenol
(10-30 ppm), hydroquinone (HQ) (25-100 ppm) and the
monomethylether of hydroquinone (MeHQ, synonym p—methoxy
phenol) (2-100 ppm) (ECETOC, 1995).

14 B4

SYNONYMS

Y &1 A591) JLEEAF )L (MMA) Methyl methacrylate (MMA)

MmER-2 2-AF)L-TARVER, AFILIRTIL 2-Methyl-propenoic acid, methyl ester

H

&=

15 BiE-BMAE

QUANTITY

S5 -WAE 19934F[Z(X#979,000> DMMA (19935 D FFE £ EED In 1993, ca. 79,000 t MMA (17.3% of 1993 production) were
17.3%) MEUSHIZEitH Stz (CEFIC, 1995) , MIASAR %L1 |exported outside the EU (CEFIC, 1995). Import tonnages were
FTHE D LM RSNEGN o=, FEDH AR (Anonymus, [given only for a few single companies. Recent publications
1998) [Z AR YV JLEETTIZEAIKECEALL THY . DH<ELRA  [(Anonymus, 1998) indicate significant dynamics of the
YERTIHIEMMERIZHSZEERLTLVD, CEFIC(1997) [Z  |methacrylate—chemistry market with increasing trends, at least
FBE, 1996 FENEUR D ERIIRE EE(X468579k> . £ |in Germany. According to CEFIC (1997) the total production
A FEREF(E632,000~ (CELT-, RBEEEHDAAEELT |volume within the EU amounted to 468,579 t/a in 1996 and the
D EMHKS > $0(%470,000h%FIRENT=, cumulated capacities were 632,000 t/a. As input for the

exposure calculations, an annual tonnage of 470,000 was
chosen.

HEE

H

&=

1.6 F&1ER
USE PATTERN

FRARER

T EMAE

AR 48

Hi g8

F21TIFEURIZHE T HA29V LEEAF LD REEHICTE
BIUEMMEG| I ATEERE/~—SAAMMICBELT.
ZLDEELZRARIZHFEL TS (CEFIC, 1995) , IEFEFIRD
gﬁ%ﬂwm%lzﬁ&%énéxaw)LE’;%%;M;@EF&

AZHV) JVEEAF JVIEEITR)I—EED = DHREERELT
MAIND, B/~— Il RIGHERE) ELTOFRES KUF
AEEFEDVEVD., COLSIBARICEVTEMMAE/Y—IE&
BHICEEL. RENEGESEBETMARIGTREIS,

2.1 BINIZEHB A8 JLEEATF )L O Fifk s $4—> (CEFIC 1995)

R/ BEOS(T EEFICLZFAN HEFICIDFAMN BEK

EUSA N DMMAD it 17.3
FYRNT YN —bDEE 220 3.6 256
RRE LT RBAEEY 28.0 0.7 28.7
DEE

ARG VBT RATILDERE 78 0.7 85
ILE/ DBBOEE BEOES 71 7.2 14.9
E/R—EEHT D RIGIERE 24 038 3.2
(g, a—F 17 EEH.

ERARSGZE)

ZOtDR) 7 —/#iEFEIE T 0.0 1.7 1.7
— A& RAVR AR R S A (< 0.02 0.04 0.07
BEFNDIMMAE/T—

(5 RIS HEHEE R, ERRIAR)

67.9 147 100

BIEDERICEDE A2DY ILEEAT ILIBEEBDHI1/3H8A
B JLEEATF IVEEBEICK>TAEPEFELTHRA(BR
HB)ShTHY. TOEMIERYT—/aRUv—4£E(BR
HED96.5%) B IV RIGHERIIEEE (BREEDIS%) TH

o

ARGV JVEEATF IVEEEDFI2/3THEIMITHEHRA~E SN,
EISELE/ DR/ BER)I—E LV T IV — (T D
RYR—EEDT=HIBIE~RFTSN D,

AR VEEATF IILVERMEEEDSL. HEE~NRGE (zEX
[E. RIGHEERS SV REBAE[ 22 R—R b X T L]
DFT)ENBEIRIFTHT H (0.07% = $1300k>) TH B, HE
ELHBRELTRIASh S ZOMOR)T—FIZEENDSE
DEFTTHEL BHE. KOI—T UV Fl RS LUV EFHAR
PO ELTMMALIEfRT 2 aREMEN B .

In Table 2.1 the use of methyl methacrylate in the EU has
been broken down to a number of main applications with
specific regard to monomer containing preparations available
to industry and skilled trade (CEFIC, 1995). Only small
amounts of methyl methacrylate are sold to nonprofessional,
consumer type markets.

The main use for methyl methacrylate is as an intermediate for
the production of polymers. Minor amounts are distributed and
used as monomer, e.g. in reactive resins, but even in these
applications the MMA monomers eventually will be
polymerised; the final polymerisation step takes place at the
site of use.

Table 2.1 Methyl methacrylate use pattern in Europe (CEFIC 1995)

Type of use/application by Producers[%] by Customers[%] Total[%]

MMA export outside the EU 17.3
Cast acrylic sheet production 220 36 25.6
Production of moulding and 28.0 0.7 28.7
extrusion compounds

Methacrylate ester production 78 0.7 85
Productions of emulsions/dispersions; 1.7 712 14.9
solvent polymerisation

Reactive resins with monomer 24 0.8 32

(resins, coatings,

adhesives, dental products etc.)

Other polymers/resins or unknown 0.0 1.7 1.7
MMA monomer in products 0.02 0.04 0.07
available to the public

(e.g. reactive adhesives, embedding resins)

67.9 14.7 100

Due to recent information, about one third of the total methyl
methacrylate production is used by the methyl methacrylate
producers as internal intermediate (captive use) for the
production of polymers / co—polymers (96.5% of captive use)
and reactive resins (3.5% of captive use).

Approximately two thirds of the methyl methacrylate
production are forwarded to external processing sites and sold
to customers, mainly for production of emulsion / dispersion /
solvent polymers and of acrylic sheet type polymers.

A small fraction of the annual production (0.07% = ca. 300 t) of
methyl methacrylate is sold to consumers, e.g. in form of
reactive adhesives and embedding resins (2-component
systems). Consumers also may get in contact with MMA as a
component in paints, in floor coatings, in dental and medical
applications as well as in other polymers used for consumer
products.
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T IY— D8 5 & %% E (Danish Product Register, 19964

6A)ICkHE MMAZEL T ER R (THEIE, B, Svh—

BEU=X, #EEF BEERBLVERIA X THEI(ToI—
SJENTMMAIZEESNTOEN)  SRESh-ER#E LU

EMMASHEZR22(ZTY,

R22 TUR—IIZBETHHBFOMMAZ EE LURFTE

HBHBMMAZE  HEH  TUI—UICBITAMMARER

() [t/4]
0-1% 1122 19
1-10% 61 22
10 - 80% 85 250
80 - 100% 52 6,219
KEFE 34

ZDHDAZIY)IWEET R T IILDAEEE (TRTIVELFE RG)
MMAZ 7 )La—LERIESE D E. BT HAFI)IILEETRT
LEBEEVA/—ILDBEND, A2/ — LIS HEB I L YRR
ESnd, RIGEEEEERBZONBTELEIEFAEIC
&Y. SN\ FRARISEBRNTITHOND,

XYRETHOVIL—EDEE

MMA[ZRYT—MMAS— D & EIZAFIASN S, EiET0
HRICIFNAYFTOLRICK DT (BB AR — M TOE
gv—wi%bfﬁinéhi ChIE—EIZEFNDIDHTH

PHERELUBRERYT—D4E

MMA([ZRYT—E —RX%B5=HOBEEETOERIZE

T.BHRE/N—FIFIE/v—ELTRIAEINS, RS
HEN-FBEN\VFRARIGEBENTITHOND, 2EBDT0
TREFL2ICHEINEFZEEBTOERTHY. COTOt
RIZBKYRYT—D kbS5,

= Bz s N 3 3

MMAIZ K EZLEIFE - [FREL THRESN DR v —F =2
HELV=ZADBEMRI)I—EF5-0ODIHF . BEE LV
BREATOVRCENT, BRRII—FIEHESHEL
'C*U?;i#’ébée RISIFEA#EESN -+ BB N\ FARICEERN
TIT o

IR ELoE

RIS S XS/ N\ F IOt R TE/Y—B LU & =F T
LR —%¢RIEBEFS LU Z DD HRMBILEET S LITK
VSRS D, RIGHERIBERDa—T > FlFE IS iEEHF
D ESEZ DO RIGHERAE (B 72U — RADOEE
#) . BEERTIE—EEDMMAZ RIGERRIIELTS
358 -EFRAMSLLTHASNS RIGEHIEOBR
HERIEMORMICE S TERESIND, ChoDA&EOKE
NIEFEFAHRER LT RETH D,

Up=!
MMARY T —E LUVRYT—EEMETSIRF V. ENRIAD
S—AUYHELVTOVY . Svh—, BH. BERIGREDSES
FHASD RESLUEHATEM O E, ZERARBAA
IS LUVEIRDEE. YIrIVAINL U X | $BRF R
WY h KATVIRBLUVa—T100 . RE BB LUK
HEORELEITEEFIASND,

BE7ZIVINERBDYHA)L
B7VVILERIEBRESICLYIYAIILTES, ZOTOE
RIFFAERATITONS, REESEWIEAZYYIILEEAFILE
JR—THY. ChDIEIMMALEEIZEYFIBASh S,

According to the Danish Product Register (June 1996), the
main MMA containing products are intermediates, paints,
lacquers and varnishes, binding agents, adhesives and printing
inks (no MMA production in DK). Table 2.2 displays reported
numbers of products and respective MMA contents.

Table 2.2 MMA content in products and amount sold in Denmark

Content of MMA in the  Number of products Quantity of MMA sold in

product (range) Denmark [t/a]
0-1% 1122 19
1-10% 61 22
10 - 80% 85 250
80 - 100% 52 6,219
Not determined 34

Production of other Methacrylic acid esters
(Transesterification)

MMA is reacted with alcohols to give the corresponding
methacrylic ester and methanol. The latter of which is
removed by azeotropic distillation. Reactions are carried out in
closed batch reactors within the primary manufacturing site or
by industrial users.

Production of cast acrylic sheet

MMA is widely used to produce polymeric MMA-sheet. The
manufacturing process involves polymerisation of the monomer
between silicate glass sheets in a batch process, which is only
partially contained.

Production of extrusion and moulding polymers

MMA is used as backbone monomer or co—-monomer in a
suspension polymerisation process to yield polymer beads. The
reactions are carried out in closed semiautomatic batch
reactors. A second process is a continuous fully contained,
automated process, resulting in polymer granulates.

Production of emulsion, suspension and solvent polymers
MMA is used as backbone polymer or co—polymer in emulsion,
suspension and solvent polymerisation processes to yield
polymers that are marketed in aqueous emulsions or powders
or as dissolved polymers for paints and varnishes. The
reactions are carried out in closed semiautomatic batch
reactors.

Reactive resins

Reactive resins are prepared by mixing monomers and/or pre—
polymers together with fillers and other additives in closed
batch processes. These resins are used as floor coatings or
other speciality reactive resins like adhesives (e.g. glues for
acrylic sheets), road markings, or in dental and medical
applications with a certain content of MMA as a reactive
diluent. Cold curing of these resins is carried out by
specialised companies. Most of these applications should be
regarded as non—closed systems.

Special products

MMA polymers and polymer mixtures have a broad area of
applications in various products, such as plastics, printing
colours and blocks, lacquers, paints, glues, the manufacture of
dental prosthesis and tooth fillings, in the attachment of
orthopaedic prosthesis and splints, soft lenses, in histological
preparations, floor waxes and coatings, surface treatment of
leather, textiles and paper products etc.

Recycling of acrylic scrap

Acrylic scrap may be recycled by thermal depolymerisation.
The process is carried out in closed systems. The
depolymerisation product is monomeric methyl methacrylate,
which will be used by the producers of MMA.




Technical Guidance Document(TGD) (EC, 1996) [Z¥HLL =%
B IXBLUAENTI—OBMEER23ITTT . ChisD
ATI)—IZEY L TOENDIMMADEFEELPT LV, £
HIERE LB S FRTT HILETELL,

23 TGDITHEML-TE, TESLUVAGEATI—

The following Table 2.3 gives an overview about the main,
industrial and use categories according to the Technical
Guidance Document (TGD) (EC, 1996). Due to uncertainties
about the amounts of MMA assignable to these categories no
quantitive information or percentages can be given.

Table 2.3 Main, industrial and use categories according to the TGD

FEAHTIY—(MC) I%AH7HY—(1C) Ri#EhTI—UC) Main category (MC) Industrial category (IC) Use category (UC)
B =Rk EZI%©) A (33) Isolated intermediate  Chemical industry (3) Intermediate (33)
(1b, 1c) (1b, 1c)
)Y IRER (2), BAFIX 1) Rk (33) Matrix-inclusion (2),  Polymers industry (11) Intermediate (33)
FEILARBE A (3) Non dispersive use (3)
FEILARBE A (3) 7VT R, R—FIE (12) Rk (33) Non dispersive use (3) Pulp, paper. Board industry (12) Intermediate (33)
FEILAER (3) ANRAUk, FYA—RU=RIX (14) PRk (33) Non dispersive use (3)  Paints, lacquers and Intermediate (33)
HREER (4) BA/RE (5), AHEE (6) HEER, A7 () varnishes industry (14)
HREREER (4) DHBE (6) Z 0t (0) Wide dispersive use (4) Personal/domestic (5),  Adhesives, binding agents (2)
public domain (6)
Wide dispersive use (4)  Public domain (6) Others (0)
1.7 REBLUVANDREER
SOURCES OF EXPOSURE
REICHETHER EE~ORUE Environmental releases
BEADKE (FEITKERFIAR )T —(F: BB LT =R) |Releases to the environment are to be expected mainly during
DFERADEIF T MMADEELS LUMI R DFEKE KLY |production and processing of MMA with wastewater and
BEARICKYREBIBEF RSN D, exhaust gas as well as during the use of water based emulsion
polymers, e.g. paints and varnishes.
BhFLERADTEADEKRGEEMRH (EFBIESNELILY, |Direct releases to agricultural or natural soil are not expected
to a relevant extent.
BIEERYI—DEBEMMAT/Y—E 8 (SFEFEAR  |Residual monomeric MMA-contents, which are the basis for
JR—HEHODMEEHTEDRPLELD)ETRIZTET release estimations from different polymeric products, are
given in the following table for the most important polymers:
®31 RYI—HEFOEKEBEVVAZE Table 3.1 Residual MMA-content in polymeric products
A& HEMMAE E (%) Application Residual MMA-content (%)
FrRAr—k 05-1.1 Cast sheets 05-1.1
B Shi=R)<— 0.1-03 Extruded polymers 0.1-03
KIS BR 0.005 - 0.05 Aqueous dispersions 0.005 - 0.05
H
[

1.8 BANfEHHR
ADDITIONAL INFOMATION

R E

67/548/EEC1E S D E28ATPIZfit o =D EBH KU R R:
248 FRIT ZHME

Xi; R37/38 MFRB#ARBLUVEEERIBT S

R43  EELIEMT HLRBREESIESRITHETNLH

)
xR FX

R: 11-37/38-43
BEDRERSR HL
Note: D

S: (2-)24-37-46

Classification and labelling according to the 28th ATP of
Directive 67/548/EEC:
Classification: F; R11 Highly flammable
Xi; R37/38 Irritating to respiratory system and

skin
R43

F; Xi
R: 11-37/38-43  S: (2-)24-37-46
Specific concentration limits: None
Note: D

May cause sensitisation by skin contact
Labelling:

BERBERA
BEET

Vb
XEREE D EEFEE A T
HigE

e

BRfF 048

BERBERA

BEEFE

XERAEDEEE B

8

2]

EETOER

MMAIZ 7 2ho L7 /ERYS (A2 L7 SREESE) 28HL
KFAVTToEE[Etert-T 2/ — L DEEILEN T DRI (C4fE
) B CEENICEESNSD., TEI DT /ERY VR
DHENEYEETHD. BHELTIFLUZFIRTIHEYE
BETRHVOE=D# K (C2#2E%) H% 2 (ECETOC, 1995) , ZDfth
DRBICKYEESINTIZAZV ILEEEMMAD EEHEREL
T1&3LD (Bauer, 1993[ECETOC, 1995T5|fAahi=1),

Production processes

MMA is produced commercially via the acetone cyanohydrin
(methacrylamide sulphate) route or through oxidation of
isobutene or tert—butanol (C4 route), the former route is more
important. A third, minor method uses ethylene as feed stock
(C2 route) (ECETOC, 1995). Methacrylic acid produced by
other routes also serves as key intermediate to MMA (Bauer,
1993, cited in ECETOC, 1995).
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PHYSICAL CHEMICAL DATA
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MELTING POINT




HEYE S

CASES

MES

IR

HiE

GLP

RERE(TLF

ERS

R

ms: °C

#9- 48°C

- 48°C (approx.)

»fE:  °C

8#%: °C

B

SERR

ErEERa7

{E3E 1 D HIHIIRERL
g

HLES

Weast et al.,, 1988

Weast et al., 1988

&=

22 %M
BOILING POINT

HEME S

CASES

MES

IR

Vab;

GLP

HERE(TF

SEREM

#ER

Bm: °C

100-101°C

100-101°C

EA

1.013 hPa

1.013 hPa

7. °C

SO
0 aff

EET

EmEERa7

{ERE1E O FBTAR AL
Hi8

2| B

Weast et al., 1988

Weast et al., 1988

[k

23 BE(LLE)

DENSITY (RELATIVE DENSITY)

HERYE £

CASEE

HMES

EZH
5

GLP

BERE(TF

SEREM

R

0.9440

0.9440

547

TR

Relative density

mE(°C)

EEH

EmEERa7

{E3E 1 D MR RL
Hig

HEES

Weast et al., 1988

Weast et al., 1988

E=

24 RRE
VAPOUR PRESSURE

HERME#

CASES

MEE

EIR
b

GLP

HEBREToLE

SRERZ

HER

ERE

36-47 hPa

36-47 hPa

BE: °C

20°C

20°C

nfE:. °C

#Eam

ER

AWEAZRIT OV TOFERITEL, FH{E42hPa% ) X5 FHE
IZAW=,

There is no information about the used methods. The average
value 42 hPa is used for the risk assessment

ErEERa7




1S3 1 D HIHT IR L
Hi8

BB

Kirk—Othmer, 1984; Weast et al., 1988

Kirk—Othmer, 1984; Weast et al., 1988

BZ

2.5 S ERE(og Kow)
PARTITION COEFFICIENT

HERMEH

CASEE

MEE

S

Hik

HPLC%

HPLC method

GLP

REREITF

SEREM

R

Log Kow

log Pow 0.67-0.7

log Pow 0.67-0.7

RE: °C

E =D
e aff

ER

EmEERa7

S8 D HIHIIRERL
g

51 Sk

Fujisawa and Masuhara, 1981

Fujisawa and Masuhara, 1981

&=

HEME S

CASEE

HMES

IR

HiE

IS RaRESE

Flask shaking method

GLP

AEBREIToLE

SHEREH

#ER

Log Kow

log Pow 1.38

log Pow 1.38

BE: °C

20°C

20°C

E=A
0 aff

N

CDIEZE) ATV

this value is used in the risk assessment

EEERaT

{E3E 1 D HI WL
Hi 88

B B

Tanii and Hashimoto, 1982

Tanii and Hashimoto, 1982

EE

26.1 KIRERME (REEREST)

WATER SOLUBILITY & DISSOCIATION CONSTANT

HERYE#

CASES

HEE

R

ﬁl

GLP

AEBREToLE

SHEREH

#ER

KBRREE

£916 g/|

16 g/| (approx.)

BE: °C

20°C

20°C

pH
pﬁﬁ'liﬂ#@%"ﬁiﬁ% 3

HEEm

SRR

EmEEza7

E 5 1% O TR HL

#
5| RSk

Kirk—Othmer, 1984

Kirk—Othmer, 1984

&=

FREETE B

HERME

B—1%
ik

BE: °C

GLP

HEREH

Eiﬁﬁé’—ﬁof:fﬁ

&

=+ =0
i aff

EZ

EEERaT

1S3 1 D HIHT IR L
Hi8

B B

E=




262 RERAN
SURFACE TENSION

HEYE S

CASES

MES

IR

Vab:

GLP

REREITLF

ERS

R

RE®RN

61 mN/m

61 mN/m

BE:  °C

EE: me/L

G

EIR

EEHRIT

E FE 14 D $I TR HL

i
HL:ESS

Rshm GmbH, 1996

Réhm GmbH, 1996

BZ

2.7 51K g GRAK)
FLASH POINT(LIQUIDS)

HERME %

CASEE

MEE

S

Vi

GLP

RERETo-F

HEREH

#ER

5lkm:  C

10°C

HEDIAT

=0
0 aff

SEIR

EmEERa7

{ERE1E O FBTAR AL
Hi8

B B

Chemsafe, 1994

Chemsafe, 1994

[k

28 BEMAENE (BER KK

AUTO FLAMMABILITY(SOLIDS/GASES)

SERYE £

CASEE

HMES

SR

Vab;

GLP

BERE(TF

SEREM

HBR

BEEAR: °C

430°C

430°C

5]

o+ =0
1 aff

SRR

EmEEza7

{E3E M D HIHIIERL
8

B B

Chemsafe, 1994

Chemsafe, 1994

e

29 5l
FLAMMABILITY

HERYE £

CASEE

MEE

ER

Hik

GLP

RERE(To-F

SEREH

HBR

BADEES

5 XEAFL

K[ARDEE

KEQTER

+ =0,
0 aff

WHTENENSL

highly flammable

N

BENGEANDA1IEERSI G >

A.12 not conducted because of structural reasons

ErEERa7

(SR8 D HIWIIRERL
Hig




5| Xk Chemsafe, 1994 Chemsafe, 1994

BZ

2.10 1@ FME

EXPLOSIVE PROPERTIES
HERME R

CASEE

HEE
R

ek

GLP

SREToIE
RBREH
=E e

KIZEY RS

m-CZhARUED KYERIZE

jind

m-CZrAREL KYBFEITE

pisd

BRI

Z D

[ IBFEMAL not explosive
ER BEMNTERISRBRIIERSNGA S No test conducted because of structural reason
EEHEZa7

{ERE 1 D HI WL
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MMADIRUNE K [£231 nmTH 7= (IARC, 1979) , 290 nm%
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Photolysis

The absorption maximum for MMA is 231 nm (IARC, 1979), so
it is unlikely to be significantly photolysed by radiation >290
nm.
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Howard et al. 199NA KR RICHTREROFIILSTHILE
FUFY oD R ISR E TE D HETE (B (Atkinson, 1987) [Z&D
WTEHLIMMAD XS 3 R 1.1 ~9. 78 M TH 1=,

Photooxidation

Free radicals formed in natural waters by the action of light
could react with MMA, but there are no estimates of the rates
of these reactions.

When released into the atmosphere, MMA reacts with
photochemically produced hydroxyl radicals primarily by
addition to the double bond, and with atmospheric ozone,
resulting in estimated half-lives of 21 h and 1.0 d respectively,
assuming a hydroxyl radical concentration of 500,000
molecules/cm’ and an ozone concentration of 7.1011
molecules/cm® (AOP V.1.65- calculation).

Howard et al. (1991) calculated an atmospheric half-life of 1.1
— 9.7 hours for MMA, based on an estimated rate constant for
reactions with hydroxyl radicals and ozone in air (Atkinson,
1987).
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and Mill, 1978) , MK 53> 24 B [LpH 7TIX3.94E . pH 9TI&
148 EHEFE SN 1= (Ellington et al,, 1987) , LEEDT—4IE
Archer (1990) [ICk > THERRS M., Archer|Zd& B ENMK D R
,ﬁ,ﬁng 11TIX143%5 ( = 2.4B50H) . pH 7TIX1,6008 (= 4.4%)
THoT=.

Hydrolysis is not significant at neutral or acid pH (Mabey and
Mill, 1978). The hydrolysis half-life was estimated to be 3.9
years at pH 7, and 14 days at pH 9 (Ellington et al., 1987).
These data were confirmed by Archer (1990) who found a
hydrolysis half-life of 143 min (=2.4 h) at pH 11 and 1,600 days
(=44 a)atpH 7.
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STABILITY IN SOIL
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MONITORING DATA(ENVIRONMENT)
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TRONSPORT AND DISTRIBUTION

331 RERSHDHEE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

332 7B
DISTRIBUTION

HEYE £

CASEE

AUY—BIFEHIEH = 26.3-Pa-m* mol ' THY . MMAD 1B FK 14
[EHERETHICLBLUREBKNORANEFKT HEHTR
BEhd, AV —BIEHMN S, FiRl m/sFH LUEES m/sl
BTZFES1T mODKEENSDMMAZFED T3 RHA | (X638
A &HEETES (Lyman et al, 1982)

5T TIEZ LT, 618D 14C-MMAIRE (05~89
g/ml) TMMA®D TIEANDRFEZIEET LTz, HERTITRAE 1Y A
IILDE. REBEIHAVIVERIT =, TESEIZRER (Kp) (XRE
12BEL TI&0.063~0.89 I/ke. BEEIZBIL TIX0.22~3.24 I/kg T
1= (Hardies, 19914F) , KpfEAMEMNoFfzC D, TIRFIC
BIFEZEVBIENF RSN S, MMAIE—BRFEINDE, T
BEMSRBICBESNGLD, KRR THEHINKocDIEA
;‘;‘ ﬂiftiEas‘tUﬁ%ﬁi(oc)ﬁiwﬁaﬁllzmmﬁﬁﬂliﬁxéntﬁ
NDT=,

The Henry’ s law constant of H = 26.3 . Pa.m*mol”’ suggests
that MMA is moderate volatile and therefore evaporates from
surface waters to the atmosphere. From the Henry’ s law
constant, an average “half-life” of 6.3 h can be estimated for
evaporation of MMA from a water body of 1 m depth, with a 1
m/s current and 3 m/s wind speed (Lyman et al., 1982).

The adsorption of MMA to soil was investigated using 5
different types of soil and six concentrations of 14C-MMA
from 0.5 to 8.9 Y g/ml. The study included an adsorption cycle
followed by 3 desorption cycles. The soil partition coefficients
(Kp) ranged from 0.063 to 0.89 I/kg for adsorption and 0.22 to
3.24 |/kg for desorption (Hardies, 1991). According to these
low Kp-values a high mobility in soils has to be expected.
Once adsorbed, MMA was less readily desorbed from soil. The
Koc—values calculated in the study showed no positive
correlation between adsorption and soil organic carbon
content.




D=, SESFHOCEENLEZEA/IN—F AU DI ER
KplEZEH T 51=0OICTGDTRESN =T IA L7 TO—F
(IHERAI TEH SN -3 D LFEHR. OCH SKp DR KR TFIEE
RETB)FIRITERAVMMIFIRENEN -, TRTD
AUR—PAUNLIE, BE, BEAYES S WEEER)IC—
EDDERREKD =1 I/keZBRAT HENIFELL CDIEIE
Bzoh-RESLVHELENSERICEHSNI-E
(1.103) EIEFITHELY,

SEARREEIZE 1T DMMAD BB R A 53 i [EMackayD I H T 1—
ETIL(LRIILDEANTHE TES(EQC Model V. 1.0I12&kY
BEHaht),

3.3 MackayDIH I TA—ETIL(LANLDIZ&K DTSR

OV IS—k AR %
P 84.2
7K 15.6
TiE/EHE 0.14

MMAD B (L Z MM B IZEDITHIE, KRE LUV KIEIMMAS
MOE—7 bV IN—F AN THS (LKA D DR
EIXIERBITEL),

HEKAMIE FWWTP)TDRRFE

WWTPTO N EEE 1 Bf-18 LU LR O MBI FHME
(3XKE4.200 Pa, JBERE16 g/1;Kp = 2 I/kg; log Pow = 1.38)
ICHDOE ENBELUNEEELIFREILSIMPLETREAT
BOETITHETED, COEHETILIZESEWWTPH DO
BRERIZBUTHY. 82%ILTENEIN, ThIT KT P ~NERL.
NUFRBEKFICHE SN D, RERBERIAZENT S,

Table 3.4 WWTPIZE (T 5B E

RRBADEHE %) 7
K~DHH GEfE) (%) 10.8
TKBEANDRZE W) 0.1
HEN R %) 82.2

KD LDHBREE (0

89.2

For this reason, the default approach (as calculated in
Appendix A1) proposed in the TGD (assuming a linear
dependence of Kp from OC) for calculating specific Kp—values
for the different compartments according to their different OC
contents has not been used for the risk assessment. It was
preferred to use an uniform partition coefficient Kp = 1 I/kg for
all compartments (soil, sediment, suspended matter, and
activated sludge), which is very close to the value of 1.103 as
exactly calculated from the given absorption and desorption
ranges.

Using the fugacity model of Mackay (level 1), the theoretical
distribution of MMA at equilibrium can be estimated
(calculated with EQC Model V. 1.0).

Table 3.3 Equilibrium distribution according to fugacity model
of Mackay (level 1)

Compartment %

Air 84.2
Water 15.6
Soil/Sediment 0.14

Based on the physico—chemical properties of MMA, the air and
to a much lower extent the hydrosphere are the preferred
target compartments for distribution.

Elimination in WWTPs

Based on the above—cited physical chemical properties
(vapour pressure 4,200 Pa, solubility 16 g/I; Kp = 2 I/kg; log
Pow = 1.38), as well as the biodegradation rate of 1 h—1 in
WWTP, the elimination through biodegradation and distribution
can be estimated with the model SIMPLETREAT 3.0. Due to
this calculation model, the total elimination in the WWTP is
89%; 82% is covered by biological degradation and 7% by
volatilisation into the atmosphere; 11% is discharged to surface
waters. Table 3.4 summarises the elimination pathways:

Table 3.4 Elimination in WWTPs

Evaporation to air (%) 7
Release (dissolved) to water (%) 10.8
Adsorption to sewage sludge (%) 0.1
Biodegradation (%) 822

Total elimination from water (%)  89.2
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MMA®D £ S ERHEOFHE TlE. U TORBRERERFTT 5,

+ 70—XR7ARkJLEKER (OECD GL 301 D) : 28 B4 (288% D fiES
=AY, 10-days windowE# (X iF -S4 M o71= (Douglas &
Bell, 1992) ,

« MITI-I5%E% (OECD GL 301) : 14H&(294% M S t=, &
HEBMSIIEEN RSN o1=A. BESEELNHDE
DEHERSN S (CITL 1992),

* 2D DEBEMITIFIERERICEHE. MMAD AR IX19R &1
3B L U14BRITINETHY . RESEIEDHIEEELH
1=&4hvo1= (Réhm, 1988; Sasaki, 1978)

TRTUDEREERETHEMMAIZKPTHENBETHD
EEZBND, 10-d window B EZ [ -F CEIXRSNTULVRLY
NWWTPETILDESFBRE XU TOEAMN Sk = 1 BRE-
1IZEESND,

+ 14B LUAIZ94%&ELSMITI-ERER D E UL S R E M S, 10-d
windowE# (I HZ5GHTzEN B LN REND,

« 741 )L (CAS-No. 79-10-7) 8L U A4 %51) JLEE (CAS-No.
79-41-4) D XS ELUYE (X ZE S BETHY . 10-d window
HELBT,

TIEPDESRICBALTIE, KEEPAH A RSV IZEHL T

EieSh =T IEMEMZE AV =RELFI R TES (Hawkins et
al,, 1993) , SER T Y 1> (5 : B D C144Z:4) H S ARER LS
Sal— aviRBREEZ ONDN, TDMO TIEEA~NET

BICIFSSLEDLBRRETILEN DD, pH. H14 i

BEFLIABRREEOEZEFFEICAENTHS=0H.

MMAD E R RIZ DN TIEELHEBASH TLVELY,

Biodegradation

For the evaluation of the biodegradability of MMA the following
test results are considered:

- Closed-Bottle-Test (OECD GL 301 D): 88% degradation after
28 days but the 10—days window criterion was not fulfilled
(Douglas & Bell, 1992).

- MITI-I-Test (OECD GL 301): 94% degradation after 14 days.
Although the results are not described in detail from this test
ready biodegradability might be deduced (CITI, 1992).

- In two modified MITI-I-Tests MMA showed biodegradation
rates of 32% after 19 days and >30% after 14 days and did not
reach the pass level for ready biodegradability (R6hm, 1988;
Sasaki, 1978).

Taking all results into account MMA can be considered as
ready biodegradable in water. Although it is not shown that the
criterion of the 10—d window is fulfilled the biodegradation rate
is set at k = 1 h—1 for the WWTP model for the following
reasons:

- The high degradation rate of 94% within 14 days in MITI-I-
Test indicates that the criterion of the 10 d-window is likely
fulfilled.

- Similar substances like Acrylic Acid (CAS-No. 79-10-7) and
Methacrylic Acid (CAS—No. 79-41-4) are readily biodegradable
with fulfilment of the 10-d window.

For the biodegradation in soil a test with soil microorganisms,
performed according to a US-EPA guideline is available
(Hawkins et al., 1993). From the testdesign (e.g. C14-labelling
of the substance), the test could be considered as a simulation
test, but the extrapolation to other soil groups needs to be
made subject to further comparative research. Due to the
highly variable influence of pH, cation exchange capacity or

Tt organic carbon content, the biodegradation of MMA remains to
be elucidated.
28 AR DRERAARI R IZ. FERALI=MMADSETRE ZHZEFEL |Although the greatest amount of the applied MMA evaporated
=i, LR DOHBRTIIELEIABRERINT-, RELEED TR |during the test duration of 28 days biological degradation was
100 mg/kg T IE TIE28% AV EMIL LT - AHERITBA N THLY observed in the above-mentioned test. With the lower test
W, LEDRICBFTEERBEHDBIESNATNIELSA |concentration of 100 mg/kg soil the mineralisation was 28%.
Motz LERKHERREABROE N BRIERDERFE25, kp Although this test is not valid it supports the biodegradation
soil = 1 I/kg T IEHIEDEEFE LTk = 0023 B 'L4:5, |results from the above-mentioned aquatic standard tests on
which the calculation of the biodegradation in soil has to be
based therefore. With kp soil = 1 I/kg this leads to a rate
constant of k = 0.023 d-1 for soil.
RSB EMIC LB RRICRET HEERIT7ELY,
There is no study concerning the degradation by anaerobic
microbes.
BOAVI—I AV NDEDFRRE TR ERI2ZENT D, In Table 3.2 the biodegradation rate constants are summarised
WWTPH EXURBKIZDNTIETGDEIEZEN KAH LU5M 51K |for the different compartments. For WWTPs and surface water
P EBRLUVTEICDONTIITGDEIEMND K 148 £ U15% F |they are taken from Tables 4 and 5 of Chapter 3 in the TGD.
WTEHLT=(EC, 1996), For sediment and soil they are calculated using formulas 14
and 15 of Chapter 3 of the TGD (EC, 1996).
Table 3.2 Biodegradation rate constants for different
#3.2 BR300/ —h AV NTOEDMREE compartments
OUIS—RAVN/BE EHfRERE Compartment/medium Biodegradation rate
SEMESEIR (WWTP) kwwtp = 1 BRI Activated sludge (WWTP) kwwtp =1 h™'
REK ksw=0047 B~ Surface water ksw = 0.047 d”'
EE ksed = 0.0023 H™' Sediment ksed = 0.0023 d”'
+iE ksoil =0.023 B Soil ksoil =0.023 d”'
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TGD(EC, 1996) IZ&% &, AFEDBCFIEZSAR7Z FO—F %ALY
THRK3 kg ' EHETES,

EERIICRESNIKpES SV ESRIEMN S, TIEBRMEL
%EZE%%O HEBMMALEBESN THTKIZIRET S ATaEM
\ o

No experimental results on bioaccumulation are available. The
measured logPow of 0.7 to 1.38 does not indicate a potential
for bioaccumulation.

According to the TGD (EC, 1996), using a SAR-approach, a
maximal BCF of 3 I.kg’1 can be estimated for fish.

The experimentally determined Kp-values and the
biodegradability indicate negligible geoaccumulation. Residual
MMA may leach with seepage to the groundwater.
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ACUTE TOXICITY TO FISH
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#52 (96h-LC50)

96R%FH LC50 = 191 mg/|

96h LC50 = 191 mg/I

EmEERa7

F—RET1

{E3E 1 D MR
8

51 3

Bailey et al., 1985
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KEEPATARSAUIZHEL . TIL—F )L (Lepomis
macrochirus ) 1IZx1 3 AMMAD 2 EENRKTEEINT=
(Bailey et al., 1985) , 96851 MLC501X191 mg/I, 72854
DLC50(%264 mg/ITH>T=. w B iR E IFARFAIRES LUK
TEICAESNZREEOFHELLTEE SN, pHOBEIE
[FfThhizhot=,

The acute toxicity of MMA to Lepomis macrochirus was
investigated in a flow—through system according to an US EPA
guideline (Bailey et al., 1985). After 96 hours a LC50 of 191
mg/| was derived, after 72 hours the LC50 was 264 mg/l. The
effect concentrations were calculated as mean of the
measured concentrations at the beginning and the end of the
test. The pH was not monitored.
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Z U A (Oncorhynchus mykiss)ZRUN=RI D 5RKEAERTIX. [In another acute flow—through test with Oncorhynchus mykiss
AIEL-REMMAEET mg/IIZH 1T 596BFRE % MDLC50% 3K |no LC50 could be derived after 96 hours at the highest
DHBHEMTELE DA DT (Bowman, 1990) , BFE1TEIZE D |measured concentration of 79 mg/| MMA (Bowman, 1990).

B NOECIX40 mg/ITdho1t=o RRERIIKEEPAHT MRS A UIZ#  |Referring to abnormal behaviour the NOEC was 40 mg/I. The

HLTEBSN ., pHD A EEIET.7~7.9TH>T=,

test was performed according to an US EPA guideline, pH was
measured between 7.7 and 7.9.
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48RS EC50 = 69 mg/I
48055 ECO = 48 mg/I

48h EC50 = 69 mg/I
48h ECO = 48 mg/I|
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F A2 (Daphnia magna) D EESHERERA K EEPAD
1REEML AT, MK TERESNT= (Burgess, 1990) , 4885
#OWEKFAEIZHD<EC501£69 mg/| MMATH 1= GRITE
f&) . 100 mg/ITIEFT RTHIT L aH 48E % (SRR EE
RLTz, EiRE C24RMZICERER CEIHEIREO NG
Moz, pHDBIEEIL7.8~7.9THoT=,

FDMD2XER TIEAAIT U aIZBIT ZMMAD 248 D
EC50{E[37203 £ T1,760 mg/I1E#R &S 1= (Bringmann & Kii
hn 1977, 1982) , L AKRABMBR AL SN zCES LKUMMADIE
%g}ﬁmmm(mem\:ma CNEDHREEITIEE
TERLY,

For Daphnia magna acute toxicity was investigated in a flow—
through test with US EPA standard conditions (Burgess, 1990).
The EC50 for immobilisation was 69 mg/I MMA after 48 hours
(measured concentration). At 100 mg/| all daphnids were
immobile after 48 hours. After 24 hours the same
concentration was without visible effect. The pH values were
measured as 7.8 — 7.9.

In two other publications EC50 values of 720 and 1,760 mg/I
MMA were reported for Daphnia magna after 24 hours
(Bringmann & Kiihn 1977, 1982). These nominal values are not
valid as static open systems were used and volatilisation of
MMA has to be assumed.
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Selenastrum capricornutum% FALNf-=OECDER B THIRA SR &
YRIE SN =968 H D/ N\ (A< XA ZB8d HEC50(170

mg/I. NOEC[£100 mg/IT&H 7= (Forbis, 1990) , 24, 485 KU
T2BFFEIEC50{E (%200 me/ 1% B A B EHEE SN T, HERIR T B
DMMARFE [FIRHRF 0.1 mg/ILTF THo1=1=8. ChioD

BIFREREELTREINTLS (pH = 7.0~7.7), —H . KD
?0)3@‘3‘@5I:?SH%)Qﬁﬂ%Faﬁ&O)MMAqu‘J@Hl%li%%‘@&m

In an OECD test with Selenastrum capricornutum after 96
hours an EC50 of 170 mg/l and a NOEC of 100 mg/I were
derived for the reduction of biomass measured by cell counts
(Forbis, 1990). The 24—, 48— and 72—-hour EC50-values were
estimated to be > 200 mg/I. These are given as nominal
concentrations because at the end of the test MMA
concentrations were below the detection limit of 0.1 mg/I (pH
=7.0 - 7.7). In contrast in control samples with test aquaria
water alone the average recovery of MMA was 98% after 96
hours.
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51 AX#EK
£ AERIRE O HLHI A ZF{H (Nyholm, 1999) 2k A&, BAE  |According to a critical re—evaluation of the respective test
NI REEPA/ASTMOEAER TE DL IF3E BETIZ VBt |report (Nyholm, 1999), the applied US EPA/ASTM testing
FHOFIRAFEIYSZEFMERIT DICEND ST, iRERH  |protocol implies a possible limitation of phosphorus supply by
4B THD. KEDOHAKT —2IIEMER A ELTE |day 3, whereas the test duration is four days. Due to limiting
338 BDOHIREHEDT=&H., 38 BIZIFREDHAERIR T BF[Z |conditions on the third day, expressed as reduced increase in
AIE SN FpHEYEE L\ pHERE T RNETH S, pHA L F T 5 |the original cell count data, higher pH values have to be
EMK D R B EMEY B AT 5 (pH TTIX4.4B5R). pH 11 |assumed on day 3 than have been measured at the end of the
TlX2.40508) =6 . COBBIIMMAEHELEDEELRE LD |present test. Since hydrolysis half-life decreases considerably
TEEMSED DD, MMAD A B L FRIEEEE BT HEEH P K |with increasing pH (4.4 h at pH 7, 2.4 h at pH 11), this pathway
VIRBEOEEME(FIENEFTRSNDA ., BEADIYAHAE |may be an important cause of MMA loss. Considering the
FRIZERT B LI TELL, BT 5L BEDMMAAND [physicochemical properties of MMA, volatilisation and
REPRBLUEEIIEGMICTBATHY. LI=A>T. #E |adsorption are expected to be of less relevance, but can no
SNTECHEZEEMERLET RETIEALY, more be excluded than incorporation into the algae. In sum,
duration and extent of algal exposure to MMA is virtually
unknown and therefore the reported EC values should not be
regarded as valid.
£
19994F . OECDH A RS54 201|Z# AL T Selenastrum In 1999, a 72h—test with Selenastrum capricornutum has been
capricornutum% FALN=T2BF B ER B M ERE SN 1=, SHERE 251 |conducted according to OECD guideline 201. The test vessels
ERICHREINE=ASABTHY . REDOT 7OV ET (RS |were completely filled glass bottles, with airtight, teflon faced
) TENTBL T =, HRERBASRI & LU 7205 RS 1% DB 5 |disc/crimp closures. MMA concentrations have been measured
TEEDHEWISUEERETITLUTMMAREZRIEL -, & |at the beginning and after 72-h test duration in parallel blank
BHMEBEC TAESN-MMAREDDOMMAE L E(F6~ [solutions without algae. The percentage MMA loss in the
13%T&HoT=, F=1-L. BEEXZEOERDONE(ZEIL THIFE EH |measured concentrations over the test period ranged from 6
T-MMARE [EH|ESN TV =8 BFEDIED IMMAND |to 13%. However, no measured MMA concentrations are
REICELTETOREEMENES, SAERBAIREFDpHIL8.31 |reported for the actual treatments comprising algae, thus
~8.39, FAERIR T BFMDpHIX6.76 (110 mg/ IR EEEE) ~9.3(XFB |leaving some remaining uncertainty regarding the “true” algal
) ThHol=, exposure to MMA. At the start of the test, pH ranged from
8.31 to 8.39 and at the end the range was 6.76 (110 mg/I
treatment) to 9.3 (control treatment).
HEBRYME
Fl— 1%
Hik
GLP
ARBREToE
£, R s Selenastrum capricornutum Selenastrum capricornutum
I ERAE

SHEEHICHNV-T 2018

HERME DTN R

SRERMBE DM i

DH (D

FER D ETARHTF 2

REAEH
R CORRBRIBE

EEORBEEDHER KR

SEYETORZHARER

FHHKIR




BT

HEBRBR(RVRERBR ETDFHA
fqik

HEBYE D ERPTOREN

R/ BHOEREZDRE

RED

251

HERAH

=

FREXDDGEDTEITEITS
SERFAIRRT SR TR DKE

BRI FEE #

READIKE

fﬁ;’ﬁ'lii%fi@%‘l‘%ﬁ;‘f

&

SRR

ES A

| 5T |5 |G

HR

ERMEER®)

FREXICHITHE R

ZOMEREER

ER

HEBEXTOERERIH,

gﬂ'ﬁ@l:}sﬁé)ﬁﬂﬁ@*}%ﬂ@%‘

=0
W0 aff

#5 2 (ErC50)

7285 EC50>110 mg/!

72h EC50>110 mg/|

#£ 2 (NOEC)

72855 NOEC = 49 mg/| UNAF4 T R)
=110 mg/| (£ RKEE)

72h NOEC = 49 mg/| (biomass)
=110 mg/| (growth rate)
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Scenedesmus quadricauda § & U Microcystis aeruginosaZ Fl |Cell multiplication inhibition tests were performed with

WV =#RRatEE R ERERMNERE SN 1= (Bringmann & Kiihn 1976, | Scenedesmus quadricauda and Microcystis aeruginosa
1978ab) , RERBBIZIFEBH T vV IAHBLTEY. 2D  [(Bringmann & Kiihn 1976, 1978a,b). The test vessels were
EEHTv J7°|i?)$")§”3< EESNEMN o=, 1=, 8HMEID |covered with metal caps which fitted not very tightly. Besides
REREAR X REDIRHIEEI LY R ChHRERFERIZ it has to be kept in mind that the test duration of 8 days is

£ %5%’2&&[,7’__[ REMENH B EIBETEINLENH D, L= |longer than the exponential growth phase of the algae, which
M>T, EC3M37 mg/IE K120 me/IELNSE (FRTEE) IXTEE |might have influenced the test results. Therefore the EC3-
[ZH/AIRETH D, values of 37 mg/| and 120 mg/| (nominal) have to be treated

with care.
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TOXICITY TO MICROORGANISMS e. g. BACTERIA

4-5 KREEY~DIEHESH

CHRONIC TOXICITY TO AQUATIC ORGANISMS
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CHRONIC TOXICITY TO FISH
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CHRONIC TOXICITY TO AQUATIC INVERTEBRATES
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#&52 (EC50)
58 (NOEC, LOEC) 21 HR NOEC = 37 mg/| 21d NOEC = 37 mg/I
EEHRO7
F—RET1
{25814 D HI B AR #L
H8e
EEES SLI, 1997 SLI, 1997
SOV AWV-REHIRERICEE T A3R4E (SLL 1997) (£19984F |The report on a long—term daphnid study (SLI, 1997) has
IR AR BEE o =, COSELRICH G TKERER(ZEH LN THITE |become available in 1998. This fully valid flow—through test
SNE=MMARBEMNSROHSNT-21 HEINOECIE37 mg/ITH  |reveals a 21-d NOEC of 37 mg/I, derived from measured MMA
% %, concentrations.

4-6 [EEEYM~DEMHE
TOXICITY TO TERRESTRIAL ORGANISMS

A BEEEYM~OHNE
TOXICITY TO TERRESTRIAL PLANTS

B. TEEY~DEM
TOXICITY TO SOIL DWELLING ORGANISMS

C. DI EMFLIERELE (REEEL)~DEN
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

-6-1EEEM~DEHE
TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-1 EYMPMBEE=LI2T (BMERICILBEESTD)
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

4-8 HRNYMELBRETRE
BIOTRANSFORMATION AND KINETICS

4-9 BINIER
ADDITIONAL INFORMATION
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HERER

14CTIEH L= A2V LEEATF ILES YR O XL FEIRA %
5 (##0:5.7 X1 120 mg/kg 1AE; KA : 5.7 XX 6.8
mg/kg RE) % . IREHEHEDT6~88%AN 108 LINICFER HIZ,
47~7.2%AFRAIZ, 1.7~30%NEhITRE SN, BY LA
RUBEBA#E# P CERE L 1=(Bratt and Hathway, 1977; ICI,
1977a),

E=A
e aff

E=A
1 aff

After oral or i.v. administration of 14C-labeled methyl
methacrylate (oral: 5.7 or 120 mg/kg bw; i.v.: 5.7 or 6.8 mg/kg
bw) in rats, 76 — 88% of the radioactivity is found in expired air
within 10 days, 4.7 = 7.2% is in urine, 1.7 — 3.0% in faeces and
the remainder being retained in liver and fat tissues (Bratt and
Hathway, 1977; ICI, 1977a).
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(Bratt and Hathway, 1977; ICI, 1977a)
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REBEY CAS No.
ES

i

BIZKYAZY) )LEEATF ILEEREIHRE (£ 8 mmol/kg AE.
800 me/kg AE [THDB) RICTVROIEBEFR AR ILBEIRE
DR PNZEL O ERE SN 1=(Bereznowsky, 1995), A2 )L
BEAFILIZE#10~ 150 RICRBIRE0.8 mM) [CEEL., T
Di&507 EIzh YR LT,

Rapid changes of rat blood serum methacrylic acid
concentration were observed after administration of a single
dose of methyl methacrylate by the stomach tube
(approximately 8 mmol/kg bw, equivalent 800 mg/kg bw)
(Bereznowsky, 1995). The maximum concentration (0.8 mM)

= +
HBREER was reached between 10 and 15 min after methyl methacrylate
administration and decreased over the next 50 min.
=h |
‘Fn i
EiEa
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(Bereznowsky, 1995)

(Bereznowsky, 1995)
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HERAER

100 ppm D ARV JLEEAF ILES YR, 2, 3, R UAERER
ARBRIC. ADVIVBAFILOREIX(REBBICEST)
KERTHEICEMAPTH 11 mg/100 ml, fHTIEH 21 p g/e.
B TIEH 25 p g/g THHTEMHIBALT= (Raje et al., 1985),

E=A
10 af

E=A
1 aff

After inhalatory exposure with 100 ppm methyl methacrylate
to rats for 1, 2, 3, and 4 hours, concentrations of methyl
methacrylate were found to be about 11 mg/100 ml in blood,
about 21 Y g/g in lungs and about 25 p g/g in brain
(independent of the exposure time) (Raje et al., 1985) at the
end of exposure.
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AXT7BEITHSE T 0.05 ml/kg 4D DT TEIRNIZS %, 299
YILEEAF L DR DD HE B X1 5EE DR KINBEL
Motz FER D ARSY JLEEATF ILL AL IL S ERR IR 2~ 45
LIRIZREEERY., 15 RICITEBTELLALICES, 9
DEICIEAZD) VEEATF L (XM D SRHEA AT REICA 5T

After i.v. administration to seven dogs at a total dose of 0.05
ml/kg over a 4—min period pulmonary excretion of methyl
methacrylate accounted only for a maximum of 3% of the
administered dose. Methyl methacrylate levels in the expired
air were maximal within 2-4 min of the start of the infusion and

HEBHER (Derks et al., 1977), became negligible after 7 min. After 9 min no methyl
methacrylate could be detected in the blood (Derks et al.,
1977).
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SR ITAZF L= AR DY VB AT L& BRI IR 5 . T
DB A MEEELT—ISOA T STIZRYRE LTz, B
BRISh DS T ik, (D, B, AR, B R U R KR
TRAREZRELLBMSEEO—HITBEISLH/EL T,
WD DB TR SNIZETREN A2V JLEEATF LY.
(‘E‘O)fﬁﬁﬂ‘-)f%@ﬁ?ﬂ:;é%@h‘éﬂéﬂE?’élt(if‘%tﬁﬁ‘of:
ICI, 1983),

TN
0 aff

=0
0 aff

Tissue distribution of radioactivity after i.v. administration of
labeled methyl methacrylate to three rats was studied by
whole body autoradiography. Irrespective of the time of
sacrifice the greatest concentrations were determined in
blood, heart, lungs, liver, kidneys and salivary glands. Some of
the radioactivity was located in the seminal vesicles. It was
not possible to determine whether the radioactivity in any of
the tissues was due to the presence of methyl methacrylate or
its metabolites (ICI, 1983).
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HERER

AMEET A (33 mg MMA/kg 7 T3 ) #. %Eﬁéﬂ%(rﬁﬂ
FRUAX) DI F SR E (FAED TEONHKL . F
B Y X TI0F R, A XTHI THoTz(Paulet et al.,
1979),

After infusion of the substance (33 mg MMA/kg.min for 3 min)
the substance disappeared very rapidly from the blood of the
experimental animals (rabbit and dog). The half-life was less
than 30 s in rabbit and 41 s in dog (Paulet et al., 1979).
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(Paulet et al., 1979)
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14C-A39) LEEAF ILESYNZBERERIR 5% . 24B5R LA
TR ETRED80%AY14C02& L TIES BEitt S . 7~ 14%ANFRERIC
?3F5L“)'c“h, DB R THIUA SR TE L T=(Crout et al,,
1982),

After i.p. administration of 14C—methyl methacrylate to rats
within 24 hours 80% of the radiolabel was exhaled as 14C02,
7-14% was excreted in the urine and approximately 3% was
retained in tissues at this time (Crout et al., 1982).
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faR
BB E R Al e DE — 4 )L K (225, 50 XIE 75 mg/kg  [Clearance of methyl 14C—methacrylate from blood was
EREEFHIRANIZRESEZIZ, 14C-A29) )LEEAF )LD M M50 |determined in beagle dogs after simulated hip arthroplasty and
DTS RERIFE LT, BB TR . F2ARAM R EE (X |after subsequent i.v. administration of 25, 50 or 75 mg/kg bw.
3NRICKRS 1'§t7f+U ZFDHD1657 M IZH=YRIALT=, 12 |Following hip arthroplasty, venous blood concentrations
1&7"‘%/7 DIEDEMNSNH EEARM P THRHEHSN., I8 |reached a maximum after 3 min and decreased over the next
SHRE(XEIAR M AP I IXR B SN H 5T, 25 XIE 50 mg/kg & |16 min. Only 0.5% of the total amount of implanted monomer
HEREER F 2HIRNIRESR. BiRMP O RS EIL30FRICHSNT= |was detected in the venous circulation and no radioactivity
DY 3R RICIFRBRF LU T &% 572 (McLaughlin et al., could be detected in the arterial blood. After i.v. administration
1973), of 25 or 50 mg/kg bw maximum arterial levels were found at 30
s, but were below the limit of detection after 3 min
(McLaughlin et al., 1973).
e |
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(McLaughlin et al., 1973)

(McLaughlin et al., 1973)
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KEEBICEEAVRERASSRIZ, A2 LEEAFILEZD
REDA29') LEEMAA DT AL EYDERHEIN.
MAADEE X AR5V LEEATF L DGEE KV BNSER L HD
To DT, EHB ST ALY LEEAF Lin vivo REDRHD
ERSE I RMEMER TR TS—EIC Lo ThllESh D
MAAN D N7k 53 & T AH(Crout et al., 1979),

E=A
10 af

E=A
1 aff

Five min after the insertion of the bone cement into the
femoral cavity both methyl methacrylate and its metabolite
methacrylic acid (MAA) were detected in significant quantities,
concentrations of MAA tending to lag behind those of methyl
methacrylate. The authors therefore conclude that the initial
step of methyl methacrylate metabolism in vivo is hydrolysis to
MAA catalysed by nonspecific serum esterases (Crout et al.,
1979).
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HEBER

IFS SNz A0 LEEAF LD EITFHFEITIKFLT
LVf= (Eggert et al.,, 1980),

The amount of exhaled methyl methacrylate was dependent on
the surgical technique (Eggert et al., 1980).
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BARMADLA)LIEEFIRMDL )L EYIETL T =, FBEER

R AT (S Lk MR IR2 ~ 103 R ICSOND BEFIZH TH A9
YILEEAF L DEARIMABPL AN )LDHZEEIF01 ~ 1.44 y g/ml
DEETH o1z, MABIZE DA JLEEATF LD F B &
47~55%r EREIN TLVH(Svartling et al., 1986),

B

E=A
i aff]

Arterial blood levels were lower than venous blood levels.
Maximum venous methyl methacrylate blood levels in nine
patients 2 to 10 min after tourniquet release during knee
arthroplasty ranged between 0.1 and 1.44 y g/ml. The half-life
of methyl methacrylate in blood was reported to be 47 — 55
min (Svartling et al., 1986).
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HERER

HIE(L AR LERIIRE Bt A MO48s% T A Sh - IR BRI
AT DBEDOIMPAZY) VEEAFIViEEIFRE<ESHL
1= BBiEH%30~60F R CREMFEEICEIEL. THRE
08~12 y g/miTH>T=, 3N RV EITERRSNI-H> T
TIEAZD VY IVEEATF ILIFHEE Sh A o7 (Gentil et al,,
1991),

INLDT—EM5, FEAHEFEX0.35 T, LRI X3S
LEHESN(Gentil et al, 1991). ChETICHESN =T —4
(Svartling et al., 1986)L XX BRI TH S,

G

[l

Concentrations of methyl methacrylate in blood of patients
with a hip arthroplasty, receiving about 48 g of a half-cured
methacrylate bone cement, varied widely. Maximum blood
levels were obtained between 30 and 60 s after implantation
with mean concentration of 0.8 — 1.2 y g/ml. In samples taken
after 3 and 6 min, methyl methacrylate could not be detected
(Gentil et al., 1991).

From these data, an initial half-life of 0.3 min and a terminal
half-life of 3 min (Gentil et al., 1991) were calculated which is
in contrast to the data reported earlier (Svartling et al., 1986).
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Wistar WM ZRETIZ# L= A2V LEEATF )LE RO 5 (58 |After oral administration (gavage; 5.7 or 120 mg/kg bw) of
H#RO ;5.7 XX 120meg/kg AE) . 2B LUINICIREED  |radiolabeled methyl methacrylate to Wistar rats, 65% of the
65%, 108 LLINIZ76-88%MCO2& L TFER BE SN 1=, RZ 1L |dose was exhaled as CO2 within 2 hr, 76-88% within 10 days.
DA JLEEATF )L DS D HEith £ (L3R5 2 D1.4%K% |Pulmonary excretion of unchanged methyl methacrylate
I@BELEM DT, RAPICHEM SN I E(4.7-6.0%)E A2 %') [accounted for less than 1.4% of the dose. Metabolites excreted
ILEE (R 52 (0.8%) . YAVERAF IL(1.4%), 2/ \J£(0.2%). B |with urine (4.7-6.0%) were methacrylic acid (0.8% of the dose),
~ERFAX A VBB R U AFILYAVEEEI T )L T ER LB |methyl malonic acid (1.4%), succinic acid (0.2%), 2 minor
G B2EDBENTHoIzo A2V JLEEATF L ITEEEZHIEE [metabolites co—eluating with B —hydroxyisobutyric acid and
BEELTRBESN., \UUBBO—ETHSAFILYA=)L- |methylmalonic semialdehyde. The authors conclude that
CoARUH I = )L-CoAZN L THIUEERIERIZA S, T Z|methyl methacrylate is metabolised via physiological pathways
14C-1ZHARD) LEEATF )L B EIFEARMNIZ 5 (5.7 X[& 6.8  [and enters into the citric acid cycle via methylmalonyl-CoA
g mg/kg {AE) B D AZ9Y) JLEEAF )LD E R UHERM (X, #20 |and succinyl-CoA, which is a part of the valine pathway. After
ABRER 5% EERIZIZRELC THA(Bratt and Hathway, 1977; ICI, a single i.v. administration to rats of 14C-labeled methyl
1977a), methacrylate (5.7 or 6.8 mg/kg bw) the metabolism and
excretion of methyl methacrylate were qualitatively the same
as after oral administration (Bratt and Hathway, 1977; ICI,
1977a).
UEDMRET14CHZHAZD V) ILEEATF ILESYNZKEREAN TR [These studies were corroborated by Crout et al. (1982), who
SRICFEED D R/NI—NELBZEFR B LT Crout |found similar distribution patterns after i.p. administration of
(1982)Ic&YEfHFBNT=, 14C-labeled methyl methacrylate to rats.
Bl |
FEﬁ
{25814 D HI BT IR HL
HE

2| Ak (T AR

(Bratt and Hathway, 1977; ICI, 1977a)(Crout et al., 1982)

(Bratt and Hathway, 1977; ICI, 1977a)(Crout et al., 1982)
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Delbressine 5 (1981)[Z#BH IR TS5—E DEERITHSH
1)=o-RJILTHRITT—NTOTP)Z K BRIMLEZEIT o1z, XIXTT
DIEMD12T YA LEEAF LV EBRENIR S &IZFF+
I—TIHEERDOIBERZT LIz, 0.14 mmol/kg AEDH[A]
BERIC. FAT—TIOHMEIHBHLEGEE T GA -
Tz, TOTP(0.34 mmol/kg AE)CkBRTALER. IH5ED11%
MR LRICF A T—TIILELTRBICHE SN =,

Delbressine et al. (1981) studied the formation of thioether
conjugates after i.p. administration of methyl methacrylate to
rats with and without pretreatment with tri—o—tolyl phosphate
(TOTP), an inhibitor of tissue esterases. After a single dose of
0.14 mmol/kg bw thioether excretion did not differ significantly
from that of controls. After pretreatment with TOTP (0.34
mmol/kg bw), 11% of the administered dose was excreted in
urine as thioether within 24 h.




LI ED#ER Elovaara 5 (1983)DIARICKYEITEHND, A
29') JLEEATF )L1,000 mg/kg AEZES v 3B E KL TRERE
IR 5L, &REHE1. 540 L1280 B DR U BEGSH
LANIZIFERGEEILRDONEN o1z, 2,000 mg/kg AE
DB ERERER R 53R ZIZGSHL R LD AR ESh =
(AR TIEXERE D20%, RUBRTIEBEDI8Y), LVTh
DLARIIZEWNTE, BF A LP-450L )L DN T EFHE
BOEFEICEEHALNGEN ST,

&3
‘E;

These results are corroborated by studies of Elovaara et al.
(1983). Following i.p. administration of 1,000 mg methyl
methacrylate/kg bw on 3 consecutive days to rats no
significant effects were seen on liver and kidney GSH levels 1,
5 or 12 days after the last injection. After i.p. administration of
a single dose of 2,000 mg/kg bw, a decrease in GSH levels was
reported 3 hours after administration (20% of control in liver
and 48% of control in kidney). At both levels no changes in
total cytochrome P—450 levels or viability of liver cells were
observed.
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(Delbressine et al., 1981)(Elovaara et al., 1983)

(Delbressine et al., 1981)(Elovaara et al., 1983)
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R
YLAVEHELE=SY DA RIBICFREEELT- E RE(URT)A T, |Deposition of methyl methacrylate vapors in the surgically
ARG JLEEAFIL 90, 437, 2,262 mg/mER A%, A% )L |isolated upper respiratory tract (URT) of urethane
BEAFIILRRDIEBEL RSN =, REDTRENIKAEEL TIL, |anaesthetised rats was studied after inhalation of 90, 437,
—ERET—ARNDEE., RIIFERFTEID2EFFAF A |2,262 mg methyl methacrylate/m’. Two inspiratory flow
Ntz EOHILREV I IRTS—EIZLBIRTILORBEIR |conditions were used: constant velocity unindirectional flow or
KA ROEELXAEST 5=, ERZbATIZILTAR cyclic flow. Uptake of methyl methacrylate by the URT was
Zx—hk(BNPP, ALRFVILIRTFS5—EBEEH) IZLSHIL |determined in rats without pretreatment and with bis—
BL=. RUBILEELDSYFT, URTIZKD A% JLEEAF |nitrophenylphosphate (BNPP, a carboxylesterase inhibitor)

SHERk ILORYIAAHEZFBEL=, FILEELDSYEDURTLER |pretreatment to determine the influence of metabolic ester

ABRFER RIINVThOREIRR T THEHLTI0-20%TH>T= #2%4 |hydrolysis by the nasal carboxylesterases. URT deposition
JIVEEAFILDREIIESREZEETIE. BERUDBEFEREREK |efficiencies of the rats without pretreatment averaged 10-20%
YEENEN T, WTHDFRENIREET TH. BNPPHIALE |under both flow conditions. Deposition of methyl methacrylate
IZKYURTD ARV JLEEATF IIL D& (F2-8% B EITIETLT= |was less efficient at the high than at the low and mid exposure
(Morris, 1992), concentrations. BNPP—pretreatment significantly reduced URT

methyl methacrylate deposition by 2—-8% under both flow
regimens (Morris, 1992).
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Andersen 5 (1998)I35 v S DAL RN, [HEHD [Andersen et al. (1998) developed a steady-state PBPK model
RIB~DRBFRH. BOAHEDSIS LKEEERT SE|S |with the aim to predict the local nasal tissue concentrations of
BRUAZGYJLEEATFILDSYRRETOREEZEL. WALT= |inhaled methyl methacrylate as a function of pulmonary
AR91) JLEEATF L D BE D BT MR E MR K E D RIS L |ventilation rate taking into consideration the anatomical
LTFRATEHEXZENELI-EEIREPBPKET ILZBFEL |specificities of the rat nose cavity, air to liquid phase
T2o COETILTIESVFERENTERFRBBEFTIDDFE  |permeation coefficients, the portion of total cardial output
BERELTND, COETILTIE, SFABITEREOFEREE. |perfusing the upper respiratory tract and the metabolism of
RO S—R AV R HREE D 5155 ED EL |methyl methacrylate in the rat nose. This model assumes
THREIN TS, RBEIX EEBEO /S—rAV R, RUIMR [three regions in air flow paths through the rat nose cavity. In
KHBEATRIAERESh D, EESIE. Kimbell (1993)[Z |the model, nose tissue is constructed to contain a mucus layer
FYRILLTILTEREBWTRHESN=5YMEIZEITSEY |at the surface, an epithelial tissue compartment, and a blood
AHRUCRBOMESEE TOEREZRTRERA V=, exchange region. Metabolism is assumed to occur in the
epithelial tissue compartment and in the blood exchange region
as well. The authors used equations describing the mass
transport processes for uptake and metabolism in the rat nose,
which have been developed by Kimbell (1993) using
~ formaldehyde.
HERRER
SEDER. ARV IIEEATFILVOMBAEIERE. iER  |Computational solutions show that the tissue dose for methyl
. RBE/GA—AR VMR EICEFNENERLTLNDIEN |methacrylate is related to flow, diffusion coefficients,
TRt B(Andersen and Sarapagani, 1998), A241J JLEEAF )L |metabolic parameters and blood flow, respectively (Andersen
DETORBEISVERVEFDEEDEDREDTR—IF  |and Sarapagani, 1998). Nasal metabolism of methyl
@ in vitro TRATS5—EE MR UVERDFFEEFR D in vitro T |methacrylate was parameterized with data derived from in
AT5—EEN (AP EEORBELT)MDRO LT |vitro esterase activity in nasal homogenates of both species
F—RZBAT/ISSA—E2RTENT= (Green, 1996), #4241 JL |rat and man and from in vitro esterase activity in human liver
EEAFILDSYREIZE T M R(FIERA THo1=H. T |tissue (as surrogate for nasal tissue activity) (Green, 1996).
[FRBENBESN-EICE>TIHRBATESDEEZ DN S, {B |Methyl methacrylate demonstrates non—linear extraction in the
BE (K0 1 ppm) IZE TR H T H20%5TH o=, B/EE |rat nose, which might be explained by capacity limited
(#9 600 ppm) [T Z R (TFI10%IIET LIz CHSDJE [metabolism. The extraction at low concentration
[EMorris (1992) & TF Morris and Frederick (1995) AVBIFELT= [(approximately 1 ppm) is about 20%, the extraction at high
T—HRE—HBLTWS, concentrations (approximately 600 ppm) falls to about 10%.
This is in agreement with measured data from Morris (1992)
and Morris and Frederick (1995).
R |
[l
SN
Hﬁjﬁﬁ@#ﬂ AR H0
(Andersen et al., 1998)(Kimbell, 1993)(Andersen and (Andersen et al., 1998)(Kimbell, 1993)(Andersen and
Sarapagani, 1998) (Green, 1996)(Morris, 1992)(Morris and Sarapagani, 1998) (Green, 1996)(Morris, 1992)(Morris and
51 A3k (Fe3Cik) Frederick, 1995) Frederick, 1995)
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SYRRUERDEITZSMBHTOEEZREL. FIRRE
DIEE (SYDRFHFFDOIFIGERE L 197 ml/53 EFDELE
BB DOFFIREEE (X 13,800 ml/5M) EEELTIYMETILAEL
DBEISEASN ., EFDEDETILIZENIE, REHIVTS
DRIGAFISHLTIEFHIREIN DD, [ROFEFFAEEIK
S5T#H%(Andersen et al,, 1998), LB DEY , S vEMLERD
ERSMEIEEBREDS T R—R® in vitro T—2NDE <
(Green, 1996), Bogdanffy 5 (1998)[E TR TS5—E[E5vhéEr
TIXREMLBOERLIERNICEL>THHL. R HD/E—
[EEETEGL LA BEBILFNLAETRELEINE S 2
f=o MIEDRBP DAV VEAFILRBMOETIIVEE ("

The rat model was applied to the situation in man assuming
differences in the nasal tissue metabolism of methyl
methacrylate in rats and humans and taking into consideration
species differences in ventilation rates (ventilation rates for a
rat at rest 197 ml/min, for a human at light exercise 13,800
ml/min). Based on the model of the human nose it seems that
the metabolic clearance is limiting for deposition and that
airflow has little impact (Andersen et al., 1998). The
interspecies—extrapolation rat—human is based on in vitro data
for tissue homogenates as described above (Green, 1996).
Bogdanffy and al. (1998) provided evidence that measured by

==+ +
BlERER HAE")E#ANT, AEMERFODAREZHELT=, #EL |histochemical means esterase was differently distributed
1-DAFIXBERIFRIT. MMADEEEIE 1 ~ 400 ppm (X |within the different layers of the olfactory tissue and that the
LT.24 ~ 476 FTZE{ELI=(Andersen et al., 1998), distribution pattern was different between rat and man. Model
calculations of methyl methacrylate metabolites in the tissue
(“tissue dose”) of both species were used to estimate the
dosimetric adjustment factor (DAF). The estimated DAFs were
concentration—dependent, varying between 2.4 and 4.76 for a
concentration range from 1 to 400 ppm MMA (Andersen et al.,
1998).
i |
[l
SN
{25814 O HI TR HL
H#

5| FA SRR (FT3XHR)

(Andersen et al., 1998)(Green, 1996)(Bogdanffy and al., 1998)

(Andersen et al., 1998)(Green, 1996)(Bogdanffy and al., 1998)
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R
ERDMRIZARSY) JLEEAF JLZFHD (0.184 u I/mD)#& . MBk [Following addition of methyl methacrylate to human blood
FRE X MEDRED2UETH 1=, MENLDHEKLILIEE [(0.184 p I/ml), concentrations in blood cells were twice as high
[TEM =AY, HIRE D TOEE TS (TEI1/10TH o=, £ |as plasma concentrations. Disappearance from plasma was
D AR5 JUEEATF LD FH#A1£20°CT3HERE TdH 1= (Rijke |very rapid, while the rate constant in the cells was about 10
et al, 1977), thDRERTIX, EFDOME R AR JLEEATF LD [times lower. The half-life of methyl methacrylate in whole
SEAEEER ST MIELFRMBKRE TI1: 1.4TdH>T-(Eggert et al., 1974),  |blood was determined to be 3 h at 20°C(Rijke et al., 1977). In
another study, distribution of methyl methacrylate between
plasma and erythrocytes in human blood was calculated to be
1:1.4 (Eggert et al., 1974).
Em |
faam
ExEE
{E58 14 D I BT IR L
H8
5| FA 3k (ST 3CHR) (Rijke et al., 1977)(Eggert et al., 1974) (Rijke et al., 1977)(Eggert et al., 1974)
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10ANDMERFIE10 u g/ml DIZFEARDV JLEEAFILEST
C. 90 A Fa—FLTz, EFILENSDARY) LEEATF
ILODERIE R DIRRERIZHEST = AT 18~405
FTEEILT=(Corkill et al., 1976),

=0
w0 aff

=0
w0 aff

Blood samples from ten individuals were incubated with 10 y g
labeled methyl methacrylate/ml at 37°C for 90 min.
Disappearance of methyl methacrylate from human blood
followed pseudo first-order kinetics. Half-lifes varied from 18
to 40 min (Corkill et al., 1976).

E181E
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(Corkill et al., 1976)

(Corkill et al., 1976)
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A1) JLEEAF JLEGSHEDIN vitro TO BRI REIZET S
2WRE TFE#1£0.325 |/mol 5 TH o1z, T VD FRMERGSHE

20%H DS BDITHERTRTIVEE (EC 20) (A% )LEE
AFILTIE25 mM T, 72 ILEEATF JL (0.063 mM) LY EH >
1=(McCarthy and Witz, 1991),

=R

aam

The second order rate constants for the spontaneous reaction
of methyl methacrylate with GSH in vitro was determined to
be 0.325 I/mol min. The ester concentration required to
deplete 20% of rat red blood cell GSH (EC 20) was 2.5 mM for
methyl methacrylate and was higher than that of
methylacrylate (0.063 mM) (McCarthy and Witz, 1991).
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(McCarthy and Witz, 1991)

(McCarthy and Witz, 1991)
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FHTE

R N

Pt RS

A LI=5y T HIREEREAIZ 0, 2, 5 RUF 10 mM D A%RTY)
JUBEAFILESRIL , 28R, 37 CTAVFar— &, BEER
U EIRENGHBERAS LEAFF U (GSHDETHERSH

Following the addition of 0, 2, 5 and 10 mM methyl
methacrylate to isolated rat hepatocyte preparations and
incubation for 2 h at 37°C, a concentration— and time—

HERAER 1=(Elovaara et al., 1983), dependent depletion of reduced glutathione (GSH) in the cells
was observed (Elovaara et al., 1983).

f5h |

et

{EREE

{3814 D I BT AR HL

HE

2 XA XA

(Elovaara et al., 1983)

(Elovaara et al., 1983)
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R
BATHELEENRERUBNILEHABEET LEHLVT, A2 |A skin absorption study has been conducted with methyl
DYIVEEAF LD KR BRI ERE 1T o=, BONTI=T —2H 5, |methacrylate using heat separated human epidermis and a
ARG JVEEAF JLIZEL D EZEEL TRIRS A, IRIRILEAZE |static diffusion cell model. The obtained data indicate that
FZUHTCIHEESNDIEN TSNS, IEFIZES M T TlE# |methyl methacrylate can be absorbed through human skin,
HAEDSHNENTE (056%) LMNEEEREET . 5X 5N |absorption being enhanced under occluded conditions. Under
. T=HoBErDREZELFIVAIZENTRIREN S ATEEME A  |unoccluded conditions only a small amount of the applied dose
ABRIER BAZD) ILEEATF LD EFTHET ARIZIE. EEREAS®D |(0.56%) penetrated the skin suggesting that evaporation from
EENEELERICTHHIEATRE SN S(CEFIC, 1993), the surface of the skin is a significant factor when assessing
the amount of methyl methacrylate that could be absorbed in
any given human exposure scenario (CEFIC, 1993).
T |
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(CEFIC, 1993)

(CEFIC, 1993)
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ERICEESh -8

LT

18 EEIESYRRUVERD LEDETOMBOSE ., ZaD
AVREDIWIRTS—HERET T HIEMNAEHASNTND
(Bogdanffy and Frame, 1995; Green, 1996), ELZ%3C (Green,
1996) TRERINF-TYERUVELDALRELILIRTS—F
SEHE DR EEICRET DGreenD AT R IE., RERRFIEMNH -
=B L TRRLATNIEGESEL, COBIE TIXIEAL
[Eo0ENHON. T—AHMNROLNTNS-HIZHEBDIE
HERMLILEESTz, CORBREHTIE, T—FHDEDVmaxD
HEETHDLIFRIESNALY,

It has been demonstrated that olfactory epithelium has the
highest carboxylesterase activity of all tissues in the upper
respiratory tract in rats and humans (Bogdanffy and Frame,
1995; Green, 1996). The findings of Green concerning the
relative activity of the carboxylesterase activity in rat and man
communicated in the same paper (Green, 1996) have to be
interpreted with caution because of experimental limitations.
The determinations show wide variation which in conjunction
with limited number of data results in wide confidence intervals
for the estimates. The experimental conditions do not assure

HEREER that the data are true estimates of Vmax.
Thus, in conclusion it cannot be accepted to infer a higher

H-T HLRFVIIRTS—EFENRLEDENSREIE |NOAEL/LOAEL in man compared to rat because the
BHZERBINEIS-ERMLEELNRUVESERALESGL |assumption of the different carboxylesterase activity is
2B+ 22iER D EE|FHEERICKYRELSESONDD T, |confounded by experimental pitfalls and by the anatomical
#EREL TS YL YEELINOAEL/LOAELD HETEEZEEF AR T 5 |differences between the two species at the site of adverse
CEIETERLY, action which were not appropriately taken into account.
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(Bogdanffy and Frame, 1995; Green, 1996)
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BOXIIHRAERSE., ARV ILEEAF ILITEOHIZIRIRE  |After oral or inhalatory administration, methyl methacrylate is
n. P 9T 5, EFDEEZEREL= in vitro RERINEKER T, A4 |rapidly absorbed and distributed. In vitro skin absorption
BV ILEEAFILIFERD R EZEL TRIRE . RN IXEAZE S |studies in human skin indicate that methyl methacrylate can
BT TIXEET D, LHOLEAS, IEFAESEH T TILBEHED |be absorbed through human skin, absorption being enhanced
TKEMLM(0.56%) REZZBLEMN o=, TYMIIRARE |under occluded conditions. However, only a very small amount
®.AYED10~20%N EFEITEBE L, T TR#EEINSD, |of the applied dose (0.56%) penetrated the skin under
E0LRMBOBFAEHMIATS—EFEIXIFoEEEELE A~ (unoccluded conditions. After inhalation exposure to rats 10 to
TEFTIHIEBEWNERDNS, 20% of the substance is deposited in the upper respiratory
tract where it is metabolised. Activities of local tissue
esterases of the nasal epithelial cells may be lower in man
than in rodents.
rFSaFxRTAORIIENEEBRBYMTIZFELLTIVDELST [Toxicokinetics seem to be similar in man and experimental
BB, AT ILEBEATFIIVEEMET B AV NEHL-BEEIZ  |animal. After arthroplasty using methyl methacrylate—based
RATRICIE. REEDIRTILOFES HE M (XE2ARA . BERER |cements, exhalation of unchanged ester occurs to a greater
X(FROBREERIVIZENELD, BAXIIIEROZIRT |extent than after i.v., i.p. or oral administration. After oral or
BRERITARD) JVEEAF IV IFEE R IRICKYEIZRBIE |parenteral administration methyl methacrylate is further
N . IBEEOKEHMNCO2LLTHEST hHEMEIN D, A99))L |metabolised by physiological pathways with the majority of the
wEH EEAF JLACHHZ (T B GSHELMENPSHED I E DR E|IXE  |administered dose being exhaled as CO2. Conjugation with

BETRALL BERRENABVORELMAELCEL,

GSH or NPSH plays a minor role in methyl methacrylate
metabolism and only occurs at high tissue concentrations.




PBPKETILIZEAL TIX. ET LN CHIASN-EEREEIXS
FLREBESNTWDEER D, TYLRETILOSIE. BEKT
MRS B CRRESN-REET—2E— BT 5
SaL—arT—ANBONDAREMENH D LHL. EES
BURRTOB LSS, BIZROMBIZHITHTRTS—E 5
HENLETHD, ZO L., HEMOVLTORIENTHA
TWEWIENS, BRESMEIZRATRELRErOT—2TH5
IZEFFTENTOVENLITHD, o T RELGRELANILIC
BLT, BEBONET LA SENHERITELHRUTHY.
BRLIRBMEDSTIABETHS,

Concerning the PBPK model it can be stated that the
experimental work used within the model is well performed.
The rat nose model may give simulation data which are in
conformity with the limited experimental data on
concentration—dependent tissue extraction. However, as the
authors stated, further esterase distribution studies in the
nasal tissue are necessary. Furthermore interspecies
extrapolation does not seem to be sufficiently supported by
the available data in humans as no measurements were done
on the extraction. Hence, the conclusions the authors draw
from their model concerning safe levels of exposure still
remain speculative and need further experimental support.
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ACUTE ORAL TOXICITY
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Bl R
ARG JLEEAF LD ATELDS0(E S VTl 8.0 A5 10.0 mi/kg |Oral LD50 values for methyl methacrylate have been reported
(7,552-9,440 mg/ke) DEFENT, YV RARUL I Y FTIEH in the range of 8.0 to 10.0 ml/kg (7,552-9,440 mg/kg) in rats
5,000 mg/kg A ELERESN TET=, 5.0 mi/kg (4,720 mg/kg) |and about 5,000 mg/kg body weight in mice and rabbits. A
DEAET1/204AXMIETELT= (Spealman et al., 1945; dose of 5.0 ml/kg (4,720 mg/kg) killed % dogs. (Spealman et al.,
Deichman, 1941; Lawrence et al., 1974; Schwach and Hofer, 1945; Deichman, 1941; Lawrence et al., 1974; Schwach and
1978), 22 9) JLEEAF LMD ELERERAEIR (F592-5% 124> |Hofer, 1978). The main clinical signs of methyl methacrylate
1= DEMIZE | EiHEERCHZENE T RUN15-405> 8  |toxicity are increased rate of respiration in about 2-5 minutes,

Z Dt [ZRAFERBDFL . BERVIETHD. SIHREICAXT |followed by motor weakness and decreased respiration in 15—
(X BHEDFRME DIRIEEE N E LN ER RS T-(Spealman |40 minutes, discoloration and piloerection. At necropsy
et al., 1945), OECDH A RS A 40125 > TiTh N -HERIL7E [degenerative changes in the tubules of the kidney were
hot=hS, TN THEHE LRI BE TH o T=o observed in dogs (Spealman et al., 1945). None of the tests

were conducted according to OECD Guideline 401 but
nevertheless an assessment was possible.
& e —
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51 FSCHR (FT3XHR)

(Spealman et al., 1945; Deichman, 1941; Lawrence et al., 1974;
Schwach and Hofer, 1978)

(Spealman et al., 1945; Deichman, 1941; Lawrence et al., 1974;
Schwach and Hofer, 1978)
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ACUTE INHALATION TOXICITY
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BEPRAT R

B R
A9V JLEEAF LDy RZE TS LD50E (X485 FEFE TIEH [The inhalation LC50 value for methyl methacrylate in the rat
29.8 mg/| THAERESN TE=(Tansy et al., 1980), ¥™2 X |has been reported to be about 29.8 mg/| for a 4—hour exposure
TORARESFMEXLC50{EAS >25 mg/1/4 BifE LRI T |(Tansy et al., 1980). Acute inhalation toxicity for mice is
L\%(Spealman et al., 1945; Lawrence et al., 1974), £/ E&FKJE |described by LC50 values of >25 mg/I/4 hours (Spealman et

D R(FHNS5D. BENKER. BEILRA THo=(Spealman et al, |al., 1945; Lawrence et al., 1974). The main clinical signs were
1945), depression, ataxia, excessive salivation (Spealman et al., 1945).
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(Tansy et al., 1980)(Spealman et al., 1945; Lawrence et al.,

(Tansy et al., 1980)(Spealman et al., 1945; Lawrence et al.,
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15 542K ®RA Inhalation
BZHR(R)
Z DI DELER ZE 1
ffEtFRo 0
71 e
XHASHTORLH
BEPRAT R
Bt&ATR
SYREAZD) JLEEATFVICERIRARZE OB R UL [Local and systemic effects of single inhalation exposures of
BHEENODDELLHABRTHRESNT=, MiEMSoM/H |rats to methyl methacrylate were reported in two other
., fifioD i & Pk 3% & UEAEAY100 ppm (T0.410 mg/1) % 2. 3. |[studies. Interalveolar congestion/hemorrhage, pulmonary
R ABBRELESYNTHON=M, 1IBBIRETIEIIND |vasodilatation and oedema were observed with rats exposed to
[FHDNEMN>tz, BELEANDS YO RKIZHHFIEBLEZ (100 ppm (70.410 mg/1) for 2, 3 and 4 hours, but not for 1 hour.
HIZAEEH DN M oT=(Raje et al., 1985), thDEXERIZHLY  |No histopathologic changes were seen in the brain of any of
T. BERZEK T400 ppm (T1.64 mg/l) DZERIZSVZE 1B |the exposed rats (Raje et al., 1985). In the other study it was
AZEZERIC SNMUBE TEHRVEABERDHINESELL |demonstrated that only the lateral hypothalamic and ventral
DHIRFH RSN BERDHDLEILETT ZEMNEBASNT=, |hippocampal nuclei showed any significant alterations in multi-
HRFE DL ITHBED R N EELEECT B EIZEKYFEEIZ [unit neuronal activity during one—hour inhalation exposure of
Tt BY. BMEERERICRLEEEICIZRBHMOLNILOAFE |rats to 400 ppm (71.64 mg/1) vapour in room air. The alteration
ICRAIEEZEZ =, MMITRR TIHEFHEHZBEEL TRIA LT= |in neuronal activity was marked by slowing of the neuronal
BENEMFERBL T LRSI NI =(nnes, 1988), AINMDER [firing rate, which turned towards the pre—exposure level when
ERE0ECDH A RS A 403IZHE > TiThNl=h (T TIEAE>f=  |the animal returned to room air. It was concluded that the
M. FNTELEHEIE AT AETH o=, cerebellum was reflecting the decreased motor activity
associated with the anesthetic and not the vapour (Innes,
1988). None of the tests were conducted according to OECD
Guideline 403 but nevertheless an assessment was possible.
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(Raje et al., 1985)(Innes, 1988)

(Raje et al., 1985)(Innes, 1988)
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ACUTE DERMAL TOXICITY
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73] |

ZHASHTORLTH

BEPRAT R

R R
DY XOFAET CTORERIRICED AR JLEEAF JLDLD50|The LD50 value of methyl methacrylate in rabbits by dermal
[& 5,000 mg/kg RELLETHADEHE SN TEF=(Spealman et |route, using an occlusive dressing, has been reported as being
al., 1945; Lawrence et al., 1974; Rohm and Haas, 1982), 40 greater than 5,000 mg/kg body weight (Spealman et al., 1945;
ml/kg (37,760 mg/kg) TOEEERAEIR : R K U — @ 14E D h#E 44 |Lawrence et al., 1974; Rohm and Haas, 1982). Clinical signs at

ZDih #2214 (Spealman et al., 1945), AN DEXEEHOECDH A K5 |40 ml/kg (37,760 mg/kg): irritation and temporary central
A2402(Z > TITh Mo 1=h, TN THEEMIL AT AETEH > [nervous system depression (Spealman et al., 1945). None of
7= the tests were conducted according to OECD Guideline 402

but nevertheless an assessment was possible.
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ACUTE TOXICITY, OTHER ROUTES
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CORROSIVENESS/IRRITATION
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SKIN IRRITATION/CORROSION
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HERME (B 99.8%)0.5 mICABEIRBERIC. A0 YT
RV - FEEBTIX728M U RIS O R 7 [E2h 525
DEITH-1=, TH#®. FIBDRAATIX2THo1=. FEDAIT
[E72B R LN IE1 50 51 DEET, 7H&IZIF05TH 1=, F
f=. R D EDOHE R VEIENE RSNz (Rohm and Haas,
1982),
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W0 aff

RISRIEE

After a 4—hour exposure with 0.5 ml test substance (purity:
99.8%) a range finding study with two rabbits resulted in
erythema scores between 2 and 2.5 within 72 hours. After 7
days the erythema score was 2. Oedema scores ranged from
1.5 to 1 within 72 hours and were 0.5 after 7 days. In addition,
blanching, eschar formation and desiccation was observed
(Rohm and Haas, 1982).
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(Rohm and Haas, 1982)
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—RFBZAT

BERIGE
2P DD Y X DEZFEIRET C2405/0. 02, 2 X[ 5 Groups of 2 male rabbits were treated dermally with MMA at
g/kg AE DFAETMMAERERMICAE LT, + 57 ZFEZETE|doses of 0.2, 2 or 5 g/kg bw under occluded conditions for 24
BREENSEEDOHRBEFEST-HIB. R, BEES5T-HZFE |hours. Well-defined to severe erythema with blanching and
MOEEDZEMN24EB THRESINT -, 2 XI& 5gMMA/kg |moderate to severe oedema with pocketing were observed at
ARETUEL-EWTIXI4B ISR IEREBAKAELTIETE |24 hours. The skin irritation was still present at day 14 in the
LTULV=AY, 0.2 g/kg RAETUE LB TIX3IB ZIZIXTETE |animals treated at 2 or 5 g MMA/kg bw but was not present
LTLEA D=, 2 XK 5 g/kg REDAELANILTUELT=  |after day 3 in the animals treated at 0.2 g/kg bw. Eschar was

Z Dt FYTIE2BITHEMNAHDN., 2 X(E 5 g/kg REFIRSSN  |observed at day 2 in animals treated at the 2 or 5 mg/kg bw
B CIXE 128 ICERELGIEBEOLICHLLVENEZ dose levels and some eschar was observed to be sloughing off
T WKE DM ELRIFEE TLDDHERERSN Tz, 4H I |with new hair growth on the underlying skin at day 12 in
[EF3HELTOLRLTREL-EWICEREAONTZ, animals dosed at 2 or 5 g/kg bw. Desiccation was also

observed after day 4 in animals treated at all 3 dose levels
(Rohm and Haas, 1982).
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RIS =3 #EIR

2D DRER TRRARMEA BRI SN =, 2D 9 H F(Rohm and
Haas, 1982) X I 6F1D 24 F(Rohm, 1978) IZAZH1) JLEEATF
ILDREE0 ml HELI-HER. MERVAREICIEETOY
YXTEEFHONEN oz, EMR2OFEED R IR H 245/

Eye irritation was investigated in two studies. A dose of 0.1 ml
to 2 rabbits (Rohm and Haas, 1982) or 6 rabbits (Réhm, 1978)
of undiluted methyl methacrylate showed in all rabbits no
effects on iris and cornea. Grade 2 conjuctival redness was

Ot #IZOHHSNT= (Rohm and Haas, 1982), HBVMEE L (LR |observed only at 24 hours (Rohm and Haas, 1982) or no
HEhimof=(Rohm, 1978), effects were detected (R6hm, 1978).
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HEBHER
X TIETEILEYRERWN =240 EEBREERERDIRE SN |A number of skin skin sensitisation studies in guinea pigs are
TL3, reported in the literature.
5%D ARV JVEEAFIL DR NFERE. 100%ZKBBHFTEE |In a Guinea Pig Maximization Test, using an intradermal
BP9 RS LBEREITOEEILEYRDIFIIAE— |induction concentration of 5% methyl methacrylate, topical
LAV TIE. TNEFN10% R U50%D BEETERBMERARE  |induction with 100% and challenge with 1% and 5%, showed a
. f=(Cavelier et al., 1981), ZDthMDMagnusson KligmanihE& |10% and a 50% positive sensitisation rate respectively (Cavelier

Z Ot DIERIZKDE, 50~100%DEE THMERGHAHSNT=H. |etal, 1981). Results from other Magnusson Kligman tests
BAEM R B ITREINE Moz, MESNIIEEDFERILE LL |showed positive reactions between concentrations of 50-100%,
THERALEMMADBEMNMEN-1=1=0TH D, EF7 P2/ Uk |but also not sensitising effects. The reported negative results
HETEHREERIEA BNz, AFTHEL2I6HERIERDE |are mainly due to lower MMA concentration used. Non
FIHMECETOC(1995)[C kYA TREINTILNS, adjuvant tests gave negative responses. A summary of all

available 36 test results is published by ECETOC (1995).
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REPEATED DOSE TOXICITY
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Effects on the respiratory tract from inhalation studies
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B 5 R (B) (OECD422% T, #%
SHMOT—42ENHS5E. &

E&5HIM)
EERBE
El{E HAR (H)
It i DF344/NZ v+ B UB6C3F1< o R (5P /14 /) %0, Male and female F344/N rats and B6C3F1 mice (5
500, 1,000, 2,000, 3,000 X[& 50,000 ppm MDMMAIZ, 6B%E]/|animals/sex/group) were exposed to 0, 500, 1,000, 2,000, 3,000
B. 11HREIZ10EIREELT= (NTP, 1986), B)#IE#EYRLIAE |or 50,000 ppm MMA on 6 hours/day for 10 exposures in a 11—
ZAIEL, EFEHEHIC DN TEIREZIT o=, HEHEHE D17 |day period (NTP, 1986). Animals were repeatedly weighed and
cga s WL2E DI DR (SYRTIEITHNIZCEIFIRESNTLVE  |necropsy was performed on all surviving animals. Histologic
MERK L) ISDUVT AR HRE DR, B, B ERIR, 2LIR

RURDOMB#ISHLTITo -

examination was done on tissues from the heart, lung, kidneys,
salivary gland, mammary gland, and nose on one or two male
mice from each dose group (not reported to be done in rats).
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5,000 ppm [CRFTELI=-2F5vh(1-38I1Z) &1 3,000 ppm IZFR %= |- All rats exposed at 5,000 ppm (on days 1-3) and 2/5 females
L1=2/50E DA (4R U6 BIZ) SRERIR T RIIZFET= LTz, 4 7FE) |exposed at 3,000 ppm (on days 4 and 6) died before the end of
YD EFEMI K 12,000 ppm X (3,000 ppm [ZRFELT=FwE |the study. Ruffled fur of surviving animals and lower final mean
DIEYRREEDBELSM—DIRSICEEL-FZETHD |weights of rats exposed to 2,000 ppm or 3,000 ppm were the
T2o = YOATIXHEYIRDEREH THRTEMNELT, 5000 |only compoundrelated effects. — In mice, deaths occurred in all
ppm ICREBLE-2EBWHARED1-2HIZFET=LT=, 3,000 ppm |exposed groups of male mice. All animals exposed at 5,000

m DA A HRERD 1-8EH DREIZFETEL ., 2,000 ppm TlLi#ESPTAY |ppm died on day 1-2 of the treatment. Four 3,000 ppm males

ER 6-108[Z3ET=. 1,000 ppm TIXHICABHIZFET-FH RS, |died between day 1 and 8 of the study, at 2,000 ppm 3 males
500 ppm TlX8R VIR Z2IEDIET=MNELT=, FEIREEE KTV  |died on 6-10, at 1,000 ppm 1 male was found dead on day 8,
ENEEORERFRVIERIIZREICEAEL-SZETHo1=-(Z  |and two deaths occurred at 500 ppm on days 8 and 9. Dyspnoe
NULEDT—2DFHEIEELY) and redness and swelling of the nasal region were compound-—

related effects (no further data reported).
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Effects on the respiratory tract from inhalation studies
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%58 (B) (OECD422% T, #%
SHMOT—42ENHS5E. &
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EERBE
El{E HAR (H)
NTPEREZ(1986)DEL3—DNIEHMDRERILMEMEDF344/N  |Another shortly reported study of the NTP report (1986) was a
SYhRUB6C3F1Y R (5L /14/8) &AL Vz10B5ERT. 0. |10-day study on male and female F344/N rats and B6C3F1
75, 125, 500, X (% 1,000 ppm DMMAIZ6B5[E/H. 10B(Z  |mice (5 animals/sex/group) which were exposed to 0, 75, 125,
HIzYIRIDRTEE1To=. WYLV RLTAEZBIEL. & |500, or 1,000 ppm MMA on 6 hours/day for 9 exposures over
FHEHIDNTEIREIT 1=, XTHBEE KR UN1,000 ppm E£ D5 |10 days. Animals were repeatedly weighed and necropsy was
B PEDTH R, 125 ppm BEDSEEDH<TIR, K500 ppm EED |performed on all surviving animals. Histologic examination on
ARERN MDD HIRIZDNT, 28, &, RV BROMEEZ |the nasal cavity, nose, lung, and kidneys kiwas only performed
MREE1T o=, on five mice of the control and 1,000 ppm groups, five male
mice from the 125 ppm group, and one mouse of each sex from
the 500 ppm group.
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AERIGH
SYMCIFRERTH R UREIZEEL -t DRI XL [In rats, no early deaths and no other compound-related clinical
RIRRIEFHEEIHAONEN o=, BRIRIAED FEWHIEILR |signs or gross pathologic effect were seen. The final mean
BEDOEDURELINTH T-c TORADERTIXFLTEZHE, |body weights were within a 6% limit of the control values. The

SEIR HRAETHIE. ARMSH DL SEMBENTREREIC mice study did not reveal any MMA-related effect on the
MMAIZESEL =2 B LI SRS Eh o1, mortality rate, final mean body weights, gross or microscopic

pathology.
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F3445 vy DME4SPC DB (1B S 2 f-YSMT, 5-658#5%) 0. 110 |Groups of 45 female F344 rats (five animals per time point, 5—6
XIE 400 ppm D AZ91) JLEEAF JL(99.9%)I1Z(#5 0, 0.017 BT |weeks old) were exposed whole body for 6 hours per day to 0,
1.68 mg/DIZ 6BFRI/B T 1. 2. 5. 10 XIZ28AR:EHL TS |110 or 400 ppm methyl methacrylate (99.9%) (app. 0, 0.017 and
HRFE L1 (CEFIC, 1997), F1=, 28 AR TR D4 D DRIAEFE|1.68 mg/1) for 1, 2, 5, 10 or 28 consecutive days (CEFIC, 1997).
R EOMEBADOEZEDRIENEZEEMT 51-6. BFE#% |In addition, four satellite groups of the 28—day exposure groups
1.3.6X (X9 B DE. #FLT-, BERE=ZITL. AAERITE |were retained for a period of 1, 3, 6 or 9 months following
L. StEHEORERZICEMERBIRL TEIRIZHLT-. £ TDSR |exposure to assess reversibility of any nasal tissue effects.
BHBOBENS, R RV, ADEEREIS. EEDMERE |Clinical observations were made, bodyweights were measured
(ffi. RE. REDODYFERELED. HEROHME (LRI LI |and at the end of the scheduled period, the animals were killed
ST TIHITHhNEN-T)) Z R DRIBHEBFHRED -8 |and subjected to an examination post mortem. From the
BRELELN, EOIFDBEIN-EFHRESNT-, HERILZOECD |groups of all exposure periods and from 1 and 3-month
SERZ H4 P54>413IZ§MLTL:E75\OT:(J#T$0)#'C\ IM;&REZE . |recovery groups, specified tissues (lung, trachea, nose (6
B MREILFREIERE T FREABREIIREDHHIT |sections were examined but not separately reported)) were
b, DI ARIZITHT . 28 BRI DIZAERLEIE LI ZHE |preserved for subsequent histopathology examination, but only
Z =R/ DOEITERIR) . the nose was reported being examined. The study was not in
conformance to the OECD guideline 413 (only one sex, no
examinations on hematology and clinical chemistry,
histopathological examination exclusively conducted on the
respiratory tract, no lung perfusion, the
minimal recovery period exceeded the standard recovery
duration for
the 28-day study).
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EEUHE. AEHEOANORBICHETH R (EE E R
RIFHDNEMN D=, KE(F400 ppm D AR5 JLEEAF ILE
RBEL-BYTEIRZHEORIOBICEEDRIERL
=, SRR B ICRBR G RT RIE A D NEM 0Tz, A0V ILEEATF
JUIZBEEL-SEMER AR R EL T, 110 ppm KU 400 ppm
TORELEDEENEDON-, REIBELUREIC. REE®D
ZE % /1RFEDAN110 ppm TlEHR/NRDEEE T, 400 ppm TlE
FICHEEDEEETELT-, 400 ppm TIEERR KNS
HARVHETREHERIENETORERRUVEEE
TEEE TH 7=, 400 ppm DRBELNILTIERE2B LIBE, 110
ppm DRBLAILTIFRESBLURKIC, EON DI THE
B LIZH#HI=HO>TVWAREDLAMOMBOEREICLSE
BEORPOBERLAONT,

£FE280 12110 ppm HOS Y TIEEEIKEEADNAE
Motz 400 ppm BHO BT R/NBD R EEDLE /IR R
VB RREL -/ BELR EEERLIz, CORZEHOMST
DHLAL TIFRAABOS<EEDILENTEIN, RLLBET
FRELBENEOHTEEINBOONT, & L PREOHIE
THRESBENDOIETHEE. HOIVTREEDOHLHEE
KEFVWERNEERNLEFEEL TV IRMIEBH K/ R
A SIBERESN Tz, EEETIL110 ppm REEHTILHE
ZEDELKRH L V=, 400 ppm D ARV JLEEAFILIZRE
LEzZ9b TR ERDITKEEDBEERUSBEEDRENE
2k, RSO ERUEENEFHL, H54LTRED
28 HAUME13BIHEEF LTz, A2V ILEEAF ILIRAZD L
BHEEEIREAINEA =M, ZEDIZVAE (NOAEC)E
HESNGEN ST, JEND BT IR T HLOAECIE110
ppm T#H21=,

#Eim

NOAEL (NOEL)

There were no deaths or adverse clinical symptoms during
either the exposure or recovery period. Bodyweights were
slightly reduced in animals exposed to 400 ppm methyl
methacrylate during the first week of the exposure period.
There were no gross findings at necropsy. Microscopic findings
associated to methyl methacrylate exposure consisted of a
damage of the olfactory epithelium at 110 ppm and 400 ppm.
Beginning at day 1 of exposure, there was
degeneration/necrosis of the olfactory epithelium of minimal
severity at 110 ppm and of mainly moderate severity at 400
ppm. At 400 ppm, intraluminal inflammatory excudate and
submucosal inflammatory cell infiltration were evident in all
exposure and recovery groups. There was also indication of
early epithelial regeneration with a single layer of large,
polygonal cells overlying the basal lamina in some areas,
beginning at the 400 ppm exposure level at day 2 of exposure
and at the 110 ppm exposure level at day 5 of exposure.

After 28 days of exposure, rats of the 110 ppm groups did not
show any lesions in the nasal cavities. Animals of the 400 ppm
group showed minimal degeneration/necrosis of the olfactory
epithelium and disorganized/regenerated olfactory epithelium.
Four out of five females of this exposure group showed
minimal respiratory metaplasia and three of them had
adhesions between the septum and turbinate. The adhesions
were reported to consist of fibrinous exudate/fibrous tissue
connecting the submucosa of the septum to the submucosa of
the turbinate or turbinate to turbinate with apparent loss of
the basement membrane. Recovery groups revealed that no
lesions persisted in the 110 ppm exposure groups. Minimal
disorganization of the olfactory epithelium and minimal
inflammatory changes, respiratory metaplasia and adhesions
persisted in rats exposed to 400 ppm methyl methacrylate and
maintained without treatment on 28 days or 13 weeks of
recovery. Systemic effects after methyl methacrylate
inhalation were not investigated, also a dose without effects
(NOAEC) was not estimated. The LOAEC for local effects on
the respiratory tract was 110 ppm.
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F3445v kR UXB6C3F1Y I AN 14BRR AKER TE. 83
mg/1 (2,000 ppmIZHH )L EDRAE T, IRR UV EFEEDRIH
DIEIR M RSN 1=(Battelle, 1980; NTP, 1986), FAE:EIRIZA
W=ChoDHERTIE. S 10EDFvRE0, 500, 1,000,
2,000, 3,000 XI& 5,000 ppm (0, 2.1, 42, 83, 125, RV
20.8 mg/)D A2 LEEAFILIZRELT-, ELRIBMEESR
E (BB, i, FPEE. B, B, 2. DB, MR, RIS, Kiz.
NG BB BERE) 3,000 & 185,000 ppm [CRELI-ETD

Inhalation studies in F344 rats and B6C3F1 mice of 14-week
duration revealed signs of irritation of ocular and nasal
membranes in dosage of 8.3 mg/| (equivalent to 2,000 ppm) or
more (Battelle, 1980; NTP, 1986). In these studies used for
dose—selection, 10 male and 10 female rats were exposed to 0,
500, 1,000, 2,000, 3,000 or 5,000 ppm (0, 2.1; 4.2, 8.3, 12.5, and
20.8 mg/1) of methyl methacrylate. Complete histopathology
(including nasal turbinates, lungs, liver, kidneys, brain, vagina,

SREAS Syb, RUONBEEUVIEFEERTHMEH IS DULNTITo=, |heart, thymus, skin, large intestine, small intestine, adrenal
E B4 (1,000 ppm DEEZERRL) . MZEE. [E . MR A% 1,000 (glands, urinary bladder) were performed on all rats exposed at
ppm DE vk E 12,000 ppm D EFHIZ DN THRZELT=, 500(3,000 and 5,000 ppm, and on all controls and unscheduled
ppm DS CILHRBMBFHRED T —RIETHEMI o1, deaths. Nasal turbinates (except 1,000 ppm males), larynx,
trachea, lungs, and brain were examined for all 1,000 ppm rats
and survivors of the 2,000 ppm rats. There were no data on
histopathologic examinations at 500 ppm rats.
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AERIGH
BYD2BBIZERIN-LSWICEEL-ERKREIRIE. £ [Compound-related clinical signs observed during the first 2
AER0OEYTITLAIEL. 2,000 ppm U ETERGROBEE |days included listlessness in all animals of all dose groups,
. ShoOHEY. RUIEHFEEHEL. X T5000 from 2,000 ppm serious ocular discharge, nasal discharge, and
ppm TIXEEMH DN T-, 5000 ppm [CRFTELI=2FYF(1-2 |incoordination occurred, in addition prostation was seen at
38) . 3,000 ppm ZFFE L1-HE1/1005] B TN/ 10450 (2-338) . |5,000 ppm. All rats exposed at 5,000 ppm (week 1-2), 1/10
12,000 ppm [ZRFTLF=HE1/1065] (1138) B UME3/1045] (2-5 |males and 9/10 females exposed at 3,000 ppm (week 2-3), and
) MEAERIR T ETITHE LTz, RIBAKRED FH1E(X3,000 1/10 males (week 11) and 3/10 females (week 2-5) exposed at
ppm IZRFBLI-1# R UM TlX20% K% U 25%EfET. 2,000 ppm  |2,000 ppm died before the end of the study. Final mean body
IZREBELZERUVMTIE7 RO NHMEETH >z, R LR DIE |weights were 20%, resp. 25% lower for males and females
ERVIERKEEELEDH DD XIEH3,000 ppm LLEDH |exposed to 3,000 ppm, and 7% and 11% lower for males and
DRBEKRU2,000 ppm LLEDHDRZBEICEADONT-, (fth|females exposed to 2,000 ppm. Inflammation in the nasal cavity
DIERIE"MARARICEDLHHEHLE"DHIZRT ), LIZ5] |associated with necrosis and loss of olfactory epithelium
FALINTPEREENLDFTRIZHL T, BMEBERHELEDHEE  |occurred in exposed males at 3,000 ppm or higher and in
[EBattelle R E P THRESN-TNLEELO>TUV =, females at 2,000 ppm or higher. (Other results see in Section:
“Systemic effects from inhalation studies”). In contrast to the
above cited findings from the NTP report, the incidences of
the microscopic lesions were different to that reported in the
SRR Battelle report.
B|AEINGEMN =M NTPOETLE 2—7—I2&kYA7%<&ED  [Although not cited, we assume a peer review at least of the
BOREFETLEA—ShiztHalEEZS, LHL. nasal lesions by the NTP peer reviewer. However, it seems
Battelle %' JL—F(£2,000 ppm B U EREEDIE145]. 3000  |noteworthy that the Battelle group found acute laryngitis in 1
ppm O 1 115 B UNIE3FY . 5,000 ppm D 245 B UX 1 2451 |ZMEEE |female at 2,000 ppm and the control group, 1 male and 3
RERHL-CEIFERITARELEER NS, 2,000 ppm D1 [females at 3,000 ppm, 2 males and 2 females at 5,000 ppm.
51, 3,000 ppm D245, 5,000 ppm D25 IR ER E 253 |Acute tracheitis was seen in one female at 2,000 ppm, 2
Sf=H, SBEIZIT 2L AHONEI =, FDFZLEIEINTPOD |females at 3,000 ppm, and 2 females at 5,000 ppm versus none
REEZTITME (TR, BattelleXHE LB AFFDSoM%R [in the control groups. Lung lesions were not reported in the
L7=5,000 ppm ZFRE. 1,000 ppm Mo L %5E D i 1-34I THfi INTP report, but Battelle found congestion and hemorrhage of
D5-oMBEVHIMERD =, M TIE, SoMiFxtEBEE3H. 2,000 [the lung of 1-3 males in all dose groups from 1,000 ppm except
ppm T2, 3,000 ppm T5%l. 5,000 ppm TIH[ZH A T=, = |the 5,000 ppm group in which all males showed congestion. In
NI LT, D FEFRHY2,000 ppm NHEHRSEEIZH DN |females, congestion was observed in 3 controls, 2 rats at 2,000
=) ppm, 5 at 3,000 ppm, and 9 at 5,000 ppm. Corresponding to
this, the redness of the lung was seen in all dose groups from
2,000 ppm.
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HEIZHEWERTEASYRERRICR —OREEIZRELT-<™ |Unscheduled deaths also occurred in mice exposed to the
ATHELT=, 5.000 ppm THRIRIZHE T DTLLFIEMB |same dose groups like rats. Complete histopathology on mice
BEICIZEBAN., M. BFiE. 0. . R BERE. RUBIEA  [at 5000 ppm included nasal turbinates, lungs, liver, kidneys,
BENTW =, £EEFEHOIIRDEEBN (MEDH) | fifi. BT |brain, vagina, testes, and ovaries. Nasal turbinates (females
ik (D &) H33,000 ppm DEFTIRATEREINT=, 2,000 only), lung, and liver (males only), of surviving mice were
ppm Tl FIEMAEFHIREIZS RN, fii. RO (HDH) |examined from surviving mice at 3,000 ppm. At 2,000 ppm,

SERZ [2DoWTiThifz, BN R U (D &) DY) FA31,000 histopathology was performed on nasal turbinates, lung, and
ppm TIRETSN =, [N DB DIEMBMREDL T E XILIASE |brain (males only). The sections from the nasal turbinates and
/MEEEEE AT =, brain (males only) were examined at 1,000 ppm. Microscopic

examination of any group included the trachea or
pharynx/larynx.
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BOOIGVL2AICRESN RS IZBELERRRERICIE
EERFHOEHIHITHITRIERL., 2,000 ppm LLETHRHD2
ARICBREIN-ERGROBEMRVERREESNEE
=, TTERIEKIE3,000 ppm TIX10B FEFTHHL . 5,000 ppm
TIEETOERNLHBRHAREEL TH#HELI=, F1=. 5000
ppm DI IATIEEMNSDEHEYMH STz, 5,000 ppm [ZF
BL R UM (1-10:8. 2055 M6 R U5 FI AN 1-2:81
FETEL7=). 3,000 ppm IZREE L 1=HE4/105] (2;:8) . K 1f2,000
ppm (R FEL1=12/1005] B TNl 1 /1045 (1-2:8) AV ERER#E T Al
I Lz, 2BHORBRAREOFEETHNBEOTIIVA
ERFHIET LI (HET13-27%, 1 T6-18%)
RERRZ X R ZEE (HED >1,000 ppm., D >2,000 ppm) D fifi
DHNREDOHREFDEMT. SRETCLYVEHEETHO-, 28
D1-3BITRDEANIEE TH oA SEEICIETAESHEE S
?fﬁh\afzo & BT RE D 9% 5. 535,000 ppm D HE25IIZH DAL

NTPOIREETIE. AV ILBAFIVIZRBSN DL
YIREED EEDILEFELDERESNT =, LIL, SEE
FI12(%2,000 ppm LI EDAE TOBEMBEIRNEENSE1T
THot=. MEHEEIZ, 2,000 ppm K 13,000 ppm TIEEEH =Y
4-5/10PE, 5,000 ppm TI&8/10EED T AT, BN D RIE
WNHEETHo1=. AR, BattelleD TTDRERIREEZND
NTPOREENFBEBBEREDENIC—EHLRIT T,
DiKEdH BB FEERUBEBOU R IINTPOETL
Ea—7—IckYBHESh =BT, £1-. BattelleDFH
ERTIXRTE L 1= (2,000 ppm T145l. 3,000 ppm T245l, 5,000
ppm T3 R U (3,000 ppm T245 & 115,000 ppm T5I) T
D S->MmATRENT-, 5,000 ppm EEDME3FITIXAHD H MM,
HoNfz, MDOBRIE"BRAKRICLILHEEE DHiE

28],
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Compound-related clinical signs observed during the first 1 or
2 days included listlessness in all animals of all dose groups,
from 2,000 ppm serious ocular discharge and incoordination
occurred at the first two days. Listlessness persisted up to
day 10 at 3,000 ppm, all symptoms persisted during the entire
study at 5,000 ppm. Additionally the 5,000 ppm mice suffered
from nasal discharge. Males and females exposed to 5,000 ppm
(week 1-10, 6 males and 5 females of which died in week 1-2),
4/10 males exposed at 3,000 ppm (week 2) and 2/10 males
and 1/10 females exposed at 2,000 ppm (week 1-2) died
before the end of the study. The final mean body weights of all
groups were dose—dependently lower than that of the controls
(males 13-27%, females 6-18%).

Gross lesions were increased redness of the external surface
of the lungs in exposed groups (males >1,000 ppm, females
>2,000 ppm), most frequently in the highest concentrations.
Opacity of the eyes was evident in 1-3 animals of all groups,
but the incidences did not show dose—relationship. Pale liver
foci were observed in two 5,000

ppm males.

In the NTP report, all male and female mice exposed to methyl
methacrylate were reported showing metaplasia of the nasal
epithelium. However, the incidence table did only include the
microscopic findings at doses at or higher than 2,000 ppm. In
both sexes, an inflammation of the nasal turbinates was
evident in 4 or 5/10 animals per group at 2,000 ppm and 3,000
ppm, and in 8/10 mice at 5,000 ppm. Overall, there was an
inconsistency of the summaries on the microscopic lesions
from the original study report of Battelle to the NTP report.
We assumed that at least the sections of the nasal turbinates,
livers, and kidney were reevaluated by the peer reviewers of
the NTP. Additionally, the study of Battelle found lung
congestion in exposed males (1 at 2,000 ppm, 2 at 3,000 ppm,
3 at 5,000 ppm) and females (2 at 3,000 ppm and 5 at 5,000
ppm).

3 females of the 5,000 ppm group also presented hemorrhage
of the

lungs. (Other results see in Section: “Systemic effects from
inhalation studies”).
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0.5 mg/I (116 ppm IZFH ) 1264 BRIRZELI-SV LD R ERL
RN DISEH NP EMBRICLYBRESNT=, 05 me/I (116
ppm [ZHH) (235 BMRBL-S VA CIEEE R EFIEME
BRET.BENSEEL. BELLMEETEON-KEHIE
WS EROFR ARSIz (Tansy et al,, 1980b),
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NOAEL (NOEL)

Damage to the tracheal mucosa of rats exposed to 0.5 mg/|
(equivalent to 116 ppm) for six months were observed by light
microscopy. Rats exposed to 0.5 mg/I (equivalent to 116 ppm)
for three months showed similar results in scanning electron
microscopical examination consisting in tracheal mucosa
denuded of cilia and covered with reduced number of microvilli
(Tansy et al., 1980b).
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BRBAFHIRIEHILDDEREMEHDHERELT.
793/93/EEC MDIRHFIDERIZ* L TEEMEA 7= (Rohm and
Haas, 1979a; S D#A#E (X Lomax, 1992(Z kY B M 1=;
Lomax et al., 1997), 28 A fE Ik A #B& (OECD 412)D &= /NR D
ERELBLT, ERATET HHE D) RNMIEAFEE B
SENTULVEMN ST, MEHERTOPEDF3445v% 0, 25, 100
X[ 400 ppm DRED A9V LEBAFILDERI2EHRE
Ltz BB 1SERUS2BZICEHNOMER10TDSYNER
FL. 2EFHIZE104-106E DR ICERHZ LT, ARFHREE
SPEO-AMDOEHYIAZESDH. S5 EIZDOLVTIToT=,
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The combined chronic toxicity/carcinogenicity study of methyl
methacrylate in F344 rats (Rohm and Haas, 1979a; the nasal
tissues were reevaluated by Lomax, 1992; Lomax et al., 1997)
was assessed for the requirements of the regulation
793/93/EEC as a valid study with restrictions. In comparison
to the minimal requirements of a 28—day inhalation study
(OECD 412), the list of organs to be weighted did not include
the liver and the heart. 70 male and 70 female F344 rats were
exposed to vapor concentrations of 0, 25, 100 or 400 ppm
methyl methacrylate for two years. Ten male and ten female
rats from all groups were sacrificed after 13 and 52 weeks of
exposure and all surviving rats were killed during week 104—
106. Histological examination was conducted on more than 35
tissues including 3—4 cross—sections of the nasal cavity.
Tissues from the trachea and the pharynx/larynx were not
preserved for histopathologic examination.
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Mortality rates of treatment and control groups did not show
significant differences. No compound-induced clinical signs
were observed. After week 52, mean body weight of high dose
females was generally lower than controls gaining
intermittently significance. Reduced growth represented the
only adverse effect outside the respiratory tract. Evaluation of
hematology, clinical chemistry and urinalysis data did not
reveal any methyl methacrylate associated effect. At the end
of the study, there were weight changes of some organs in
males or females without any consistent relationship to the
treatment. Similarly, no treatment-related macroscopic
findings were observed in any of the dose groups.

No histomorphological lesions other than nasal lesions were
attributable to methyl methacrylate exposure of any exposed
group. The examination of nasal cavities from male and female
rats exposed to 400 ppm for 13 weeks or 52 weeks revealed a
degeneration of the neuroepithelial olfactory cells lining the
dorsal meatus of the anterior portions of the nasal cavities in
conjunction with atrophy of Bowman’ s glands and focal basal
cell hyperplasia. Chronic active inflammation, respiratory
epithelial hyperplasia and squamous metaplasia characterized
the lesions on the tips of the maxilloturbinate and
nasoturbinats and focally along the nasal septum in more
anterior regions of the nose. At the final sacrifice, nasal lesions
were evident in males and females of the 100 ppm and 400
ppm exposure groups characterised by inflammatory
degeneration of nasal epithelium. The primary target tissue
was the olfactory epithelium with degeneration and/or atrophy
of neurogenic epithelium and submucosal (Bowman’ s) glands
lining the dorsal meatus, hyperplasia of basal cells,
replacement of olfactory epithelium with

ciliate (respiratory like) epithelium (metaplasia), and
inflammation of

the mucosa and/or submucosa.




FRZE DRS04 mg/I (100 ppmVEHE) THTLKEENLEE
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The severity of the lesions varied from minimal to slight at 0.4
mg/| (equivalent to 100 ppm) to moderate at 1.7 mg/I|
(equivalent to 400 ppm). At 0.1 mg/| (equivalent to 25 ppm) no
pathological effects on the olfactory epithelium were reported,
representing the NOAEC for local effects on the respiratory
tract. Slight to moderate changes in respiratory epithelium
occurred at 1.7 mg/| (equivalent to 400 ppm) and were
characterized as hyperplasia of submucosal glands and/or
goblet cells in the anterior regions of the nasal cativy. In the
respiratory epithelium, there was inflammation of the mucosa
and/or submucosa in males and females exposed to 400 ppm.
Table 4.9 summarises the incidences of degenerative,
hyperplastic, metaplastic and inflammatory lesions observed in
this study. The NOAEC for systemic effects was considered to
be 100 ppm for female rats and 400 ppm for male rats.

& 49 239 LBAF ILISMMAZ R I 2EFRTELIF3445VMIE T8

Table 4.9 Frequency of nasal lesions in F344 rats exposed to methyl

DIREDEE methacrylate(MMA) vapor for two years
(Lomax, 1992 H5D 5| ) (cited from Lomax, 1992)
)3 It Males Females
MMA SR EE (ppm) 0 25 100 400 0 25 100 400 MMA concentration (ppm) 0 25 100 400 0 25 100 400
BER Olfactory epithelium
BREDYY 39 47 48 38 44 45 41 4 No. of animals exam. 39 47 48 38 44 45 41 41
T/ 0 0 8% 100% 0 O 59% 95% Degeneration/atrophy 0O 0 8% 1005 0 0 59% 95%
HEMBROER MK 13% 6% 69% 87% 0% 2% 44% 76% Basal cell hyperplasia 13% 6% 69% 87% 0% 2% 44% 76%
RIE (1R, MR RV 0% 0% 35% 76% 0% 0% 12% 61% Inflammation (chronic, mucosal & 0% 0% 35% 76% 0% 0% 12% 61%
ST FEIRT AR submucosal)
ER WECLDIEEMAONI-RER 0% 0% 2% 39% 0% 0% 17% 51% Olfactory replaced by ciliated 0% 0% 2% 39% 0% 0% 17% 51%
[¢[4:3) (metaplasia)
FEOR bR Respiratory epithelium
BREBMR 44 47 48 42 45 45 41 42 No. of animals exam. 44 47 48 42 45 45 41 42
BRAL RETOR RU 2% 0% 2% 60% 0% 0% 2% 21% Hyperplasia, submucosal gland & 2% 0% 2% 60% 0% 0% 2% 21%
kil goblet cell
RIE, (181, #E RU 9% 0% 4% 60% 4% 0% 0% 21% Inflammation, (chronic, mucosal & 9% 0% 4% 60% 4% 0% 0% 21%
FEIR T AR submucosal)
= |
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Lomax, 1992; Lomax et al., 1997)

(Rohm and Haas, 1979a; the nasal tissues were reevaluated by

(Rohm and Haas, 1979a; the nasal tissues were reevaluated by
Lomax, 1992; Lomax et al., 1997)
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K5 HR)
B 5 HEE
115 53R (H)
E I REMERONADHZEINTP, 1986) (X DS v kBT | The cancer studies of the National Institutes of Health (NTP,
TIOADTEICEAT 2E MR EE TR LT, F3445 v D |1986) revealed toxicological effects regarding the respiratory
50T D & K UB6CIF1 T AD M R50ILDEEE0, 2.1 X[ [tract in male and female rats and mice. Groups of 50 male
4.2 mg/1 (500 X (% 1,000 ppmI 4B L) DIZATRE TASS')JL  |F344 rats and 50 B6C3F1 mice of each sex were exposed 6
BAFIIZETERIZ, 6857/, 58 /88, 102:BRBRFELT-. |hours per day, 5 days per week to air containing methyl
HEREH S F50PEDEE(Z(F0, 1.0 XIE 2.1 mg/1 (250 X[ 500 ppm |methacrylate at target concentrations of 0, 2.1 or 4.2 mg/I
IZHY)DRET, R—DATP1—IILTREL-. (equivalent to 500 or 1,000 ppm) for 102 weeks. Groups of 50
female rats were exposed at concentrations of 0, 1.0 or 2.1
mg/| (equivalent to 250 or 500 ppm) on the same schedule.
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A RIibH
EENFERBEERTIEEEREDEEDEMMNIERD |Increased incidences of serous and suppurative inflammation
SYrTERINT -, R LERMEOBERICEOTEB{TITS |of the nasal cavity were observed in male and female rats.
NAZRBRE FREOEHEMHEDOS YN TEREINTz, FEIN |Degeneration of the olfactory sensory epithelium characterized
T-MHEDIIRATIE, BEDORIE. RFED LR DBFE |by loss of neuroepithelial cells was also observed in male and
VIREEE R OEMMEENRESNT=, =, 229" JLEE |female rats. In exposed male and female mice inflammation of
AFIVEEREDHIIRATHOBMEREZELT-, RERY |the nasal cavity, epithelial hyperplasia in the nasal mucosa and
MEEE DR IBMABI IR EICEENT=A., ThoD#EHEIZIES |degenerative changes of the olfactory sensory epithelium were
ER WMEEMOEZEE, fAIMOBAERUVENDSYRRUTIRTY |reported. In addition methyl methacrylate caused interstitial
FHESNTLVELY, inflammation of the lung in high dose male mice. The trachea
and larynx were also included in the histopathology, but no
compound-related effects on these tissues were reported for
rats and mice of each dose and sex. A NOAEC could not be
established either from rats or mice.
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18BN ENAMERERIZBWLNT, T—ILTU/NLRE—%0, [In a 78-week carcinogenicity study Golden hamsters were
25. 100 X (& 400 ppm (0. 1025, 410 XI& 1,640 mg/m*[Z#8 |exposed to 0, 25, 100 or 400 ppm (equivalent to 0, 102.5, 410
StER S YDA IVEEAFILIZEB6RERE. BICSABREL: or 1,640 mg/m®) methyl methyacrylate for 6 hours daily for 5
i (Lomax et al., 1997), days a week (Lomax et al., 1997).
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No exposure-related microscopic changes were observed in
the nasal cavities including the olfactory epithelium or other
organs (>35 tissues examined). Two to four cross sections of

ER the nasal cavity were examined per animal.
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AERIGHE
Sy TOEBBRARERTBEDIZE TSR EIZEELI=E  |Treatment-related systemic effects in a short—term inhalation
FLRBLLTIE. 4.2 mg/I (1,000 ppm |48 25) THEEEEE & LLELL |study (7 days) on rats showed reduced
T. 7T, M#E, MRRFEZZH. ASAT, ALAT, RUT /L |concentrations/activities of albumin, glucose, blood urea
JER T3 -MBELLDEE/EEDIBETMNROH SN T=(Tansy et al,, |nitrogen, ASAT, ALAT, and albumin—glucose ratio at 4.2 mg/I
1980b), (equivalent to 1,000 ppm) compared to the controls (Tansy et
al., 1980b).
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NTP, 1986) D& Bt SR B IXAT . B, FHREARREY
fERRgIc A D=, BFRRIESE (5,000 ppm TH3G) RUBRED
FEERVCEERMEDZEM (2,000, 30000, 5000 ppmTZEH
ZFhiE 1, 3. 56 DIEETIREHDTIATHEMLZ, 5
FCIXEEELZ RO 5> M B P KEIZES 1T5H MM 125 &
T 20.8 mg/I (3,000 E. U\ 5,000 ppm| 48 )F Dtk D R HAFET=
Bz Tz, D ERE B U 42 FB4E 513,000 ppm (12.5 mg/1)
ﬁoﬁiﬁl&ﬁftﬁ%ﬁsﬁo)?ﬂm:%tbks,ooo ppm (20.8 mg/1) D
I2ABT=,

b R U #EIBSE (2,000 ppm (8.3 mg/1) [CRERLT=IEMD5/9
11 % 181,000 ppm (4.2 mg/Ig) Mt 1/84IIEIEESh 1=, 1,000
ppm TIXBDZHEIFEN B HDNT=DHEH, 2,000
ppm TIERCREHSEEASEML TV ENDIREICRIYE
C-BEUFELBRINT, HSYNMIBITREEDERD
ERRVHEIZH 1T 5B HED EHEH20.8 mg/I (5,000 ppm (218
) THEL -z, EICHARF=&S5I2 NTPEREE DT R (IBattelle
DTDHEBRIREE (1980, FNICIFNSDFFRITHEASF) &
B & TlEiEh o1z, NTPIREZIZENIE, £ FEE DNOAEC
(< ZXT1,000 ppm BUISYET 500 ppm THoT1=,

o+ =0
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Systemic toxic effects of the 14-week inhalation studies on
rats and mice (NTP, 1986, already cited above) were observed
in the liver, kidneys, central nervous system and spleen. The
incidences of liver necrosis (3 males at 5,000 ppm) and renal
cortical necrosis and cortical tubular degeneration (1, 3, resp.
5 males at 2,000, 3,000, resp. 5,000 ppm) were increased in
treated mice. In rats extensive cerebellar congestion and
hemorrhage in the cerebellar peduncles occurred in the early
death females in the 12.5 and 20.8 mg/I (equivalent to 3,000
and 5,000 ppm) group. Malacia and gliosis of the brain were
found in surviving females at 3,000 ppm (12.5 mg/1) and in
females at 5,000 ppm (20.8 mg/1) which died late in the study.

Malacia and gliosis were observed in 5/9 females exposed at
2,000 ppm (8.3 mg/1) and 1/8 females at 1,000 ppm (4.2 mg/I).
Although there is only one case of brain toxicity at 1,000 ppm,
in the context of an increased incidence of the same lesion at
2,000 ppm it was interpreted as a treatment—induced adverse
effect. Follicular atrophy of the spleen in male rats and bone
marrow atrophy in females occurred at 20.8 mg/I (equivalent
to 5,000 ppm). As commented above, the findings of the NTP
report were inhomogenous to the original study report of
Battelle (1980, which did not report these findings). According
to the NTP report, the NOAEC for systemic effects was 1,000
ppm in mice, and 500 ppm in rats
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In a not sufficiently documented study effects on the
endocrine system of female Wistar rats have been reported at
0.05 and 0.5 mg/I (equivalent to 12.6 and 126 ppm). The
content of the gonadotropin—releasing hormone (GnRH) in
different parts of the hypothalamus, the serum concentration
of gonadotropic hormones LH and FSH, and of estradiol and
progesterone after inhalation exposure for 4 h/d for 1 or 4
months were examined (Stepanov et al., 1991). According to
the translation from Russian, there were no data on the
number of animals per group exposed, the number of animals
examined for endocrine effects, on the time point of the
hormonal determinations, no exact descriptions of the markers
and methods used, and a high variability of serum hormone
levels in controls comparing values at 1 month versus 4
months.

After 1 month of treatment, the serum levels of LH, FSH, and
progesterone were increased at 0.05 mg/| compared to control
values, but the response was not related to the dose and was
obviously controversial to that after 4 months. At that time,
the serum levels of estradiol were reported to be unchanged,
the progesterone concentrations were lower than those of the
controls. The weights of the ovaries were increased after 1
month of treatment and decreased at 4 months of treatment
(no numerical data), at 4 months the ovary to body weight ratio
was slightly increased (no data on 1 month of treatment). After
4 months, several areas of the hypothalamus were reported to
contain less GnRH in high dose animals than in controls, LH
levels were higher than control values, and the FSH did not
show a difference to the control. According to this publication,
no clear adverse effect on the endocrine function could be
demonstrated.
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A 3—month inhalation study in Beagle dogs revealed no
significant differences to the control in cardiovascular
performance parameters, various blood parameters, urinary
components and body and organ weights up to the high dose
level of 1.7 mg/| (equivalent to 400 ppm) (Rohm and Haas,
1979b).
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MMAZES GEEE 0.5 mg/I. 116 ppmIZHE L) %64 H R AZIZ.
BESYFCHOEEEER UV FEHOZRDVETMNELS
(Tansy 5, 1976a, 1976b), 116 ppm DMMAZK T EEZ AL =
A6y ARAREETIE. REICEEL-2HHEFE(TDE.
FhE. . 5. /DG BB, RUmOMEET FICEBERSh

After 6-month inhalation of MMA vapour (concentration 0.5
mg/|, equivalent to 116 ppm) reduced intestinal motor
activities and smooth muscle tonus in the conscious rat
occurred (Tansy et al., 1976a, 1976b). In another 6—month
inhalation study using 116 ppm vapour concentration of MMA

R 12ho1=(Tansy et al., 1980b), no significant exposure—related systemic effects were
observed in tissue sections from heart, kidney, spleen,
stomach, small intestine, adrenals, and lungs (Tansy et al.,
1980b).
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Systemic effects from inhalation studies
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HAERIGH
ARG JLEEAF L D2ERB DIEER AFRERIZFHULVT, 500 ppm |In two—year chronic inhalation studies of methyl methacrylate
R T1,000 ppm (2.1 U422 mg/lIZHEY) OHER VT RAD |mean body weights of 500 ppm and 1,000 ppm male and female
FEHFEFIHBROKRENZEL TIBEDELYBEI10%E  |mice (equivalent to 2.1 and 4.2 mg/I) were about 10% lower
ETHo1=, 7358 D500 ppm DUES Y THFIAREILEIE [than those of controls throughout most of the study; mean
THo1=(NTP, 1986), 18HEE M/ FHAEHEHERTIE52:8 |body weights were also lower in female rats at 500 ppm after
FITERAZLAIL.T mg/l. 400 ppmlZHHE) T, WS YRR |week 73 (NTP, 1986). In the combined chronic
R BETHRESA TN OBELLEEZEILINOD  |toxicity/carcinogenicity study (Rohm and Haas, 1979a)
BRTIHREBEBMREZSHTRESA TV, reduced body weights have been reported in female rats after
week 52 at high—dose level (1.7 mg/|, equivalent to 400 ppm).
No other adverse systemic effects were reported in these
studies including histopathology.
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AERIGH
+oREdRAIThh TOEWLSYR21 BROKRERERIZHLY [In an insufficiently documented 21-day oral study on rats,
T A9V JLEEAF JLIE500 mg/kg AETHFEE)EMER T |methyl methacrylate impaired locomotoric activity and learning
ZFEERADET. RCEER OB, HS1TRUEEO#MEEZE |ability, and for a brief period gait and rear leg function at 500
ER otz R EEME DL A)LIFEREIZZE{ELT=(Husain et al.,|mg/kg body weight. Neurotransmitter levels were slightly
1986), changed (Husain et al., 1986).
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AERIGH
MMAZREARELEE—T L X R UWistars v TOD#EAD2 [An early 2-year chronic study on Beagle dogs and Wistar rats
FRIEMHRTE. SAZE0AXTHREEMEDIEMER S |treated orally with MMA revealed no adverse effect other than
SRR Fﬁ%0_)Nﬁﬁ“)l"@%ﬂﬁi%d)i%?]ﬂﬁﬁ%*tf:l&ﬂ(:ﬁ%@% a lower body weight gain in high dose dogs and elevated kidney
- B (IRENIE M oT= (Borzelleca et al., 1964), weights in high dose female rats (Borzelleca et al., 1964).
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Information from studies with other exposure routes
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%58 (B) (OECD422% T, 1%
EHMOT—2ELNHHEE. &

&5 EE)
B 5 HE
EIEHE (H)
MR 25 DSy D EEIZERKE 6. 60 &1L 2,000 ppm (&K |Groups of 25 male and 25 female rats were administered with
BIIAREDI%ELTEHET DL, #906. 6. KU 200 mg/kg |6, 60 and 2,000 ppm MMA in the drinking water (app. 0.6, 6, and
ARE/B)TIREL. BRUTRAEXSyBARIZIE 7T RV 70 200 mg/kg bw/d, calculated on water consumption of 10% of
ppm [CEELT-. SYFDEFEZEAIZIERIEL . EEER UHEK |bw), the low and medium doses increased to 7 and 70 ppm
S RU4EZIC, RO, ZORIZAICIEBIFELT=, 5IED |after five months. The rats were weighed once weekly, food
SyrDOMBREE (AT Yb AESOEY B MK and water consumption was measured after week 1 and 4, and
. AMEKES)Z35 AR TAEL., EXTHRUVEBRD [thereafter monthly, hematologic values (Het, Hb, WBC,
SHERE FEEMRREZ, AR CEREL Iz, 2F D BEREFICID differential cell counts) of 5 rats were examined at 3—-month
ARARR . BRI B, . RUBEOBREEEXATEL. (BIEZ |intervals and semiquantitative urinalysis of reducing agents
E)150HE/ B EXREBABFHIRERICREL. BE(X |and protein was performed at 3-month intervals. At 2-year
SREDSYNMIENTOHFERLT=. sacrifice, organ weights of heart, spleen, kidney, liver, and
testes were obtained and 15 tissues/organs (including the
kidneys) were preserved for histopathology, which was only
done in high dose rats.
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BERFBREICESIFZEEZTT. RAEREXSRENHE
VS v THEBEITLE R TR T L1z, 2,000 pom DIES YR
BITHEMEMLELEEDEMUSN ., MBDRESICEIEL-ZE (S
BOKRSLESYNMIEHONEMN Tz, BREEEDE (1

The growth was unaffected by treatment, fluid consumption
was reduced in high dose male and female rats compared to
the controls. No other treatment-related effect was seen in
orally treated rats except increased kidney ratios in female

R DFFRTEDIFToNBZEIEHL, 2T YRR I BNOAEL |rats at 2,000 ppm. Because altered kidney weight was not

[£2,000 ppm (200 mg/kg AE/H) THHEEZ LTz, corroborated by other findings, the NOAEL for rats was
considered to be 2,000 ppm (200 mg/kg bw/d).
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Information from studies with other exposure routes
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Ff-, 2BEDHER V2D HED A X Za—2lISEELT=10, Additionally, two male and two female dogs received gelatin
100 & 1f1,000 ppm ODMMAZE ANT=ESFLhTEILEHEEL |capsules with 10, 100 and 1,000 ppm MMA dissolved in corn
tT=o BAEIXEM D=6, 2H(Z1%500 ppm (2, 3-13H(X 0 oil. The high dose was reduced to 500 ppm on day 2, 0 ppm on
ppm., U148 (2300 ppm ITHEL. ZD#E. 558(21,200 day 3-13 and 300 ppm on day 14 due to vomiting, and then
ppm. 738(Z1,400 ppm. 9:E(21,500 ppm [ZIEE 1=, MiKRFH |increased to 1,200 ppm at week 5 and to 1,400 ppm at week 7
HEBRRUVRBREZZSEAART. 2. 4. RUM138 ., R34 AR [to 1,500 ppm at week 9. Hematologic studies and urinalysis (as

HEREH RCEMEL . SIRFICHREDRELRUSYNER— D |reported for the rats above) were made prior to the treatment
(EERSB) 2B T REBABREIIETODAXIZDOLNTIT>  |begin, at 2, 4, and 13 weeks and at 3-month intervals. At
= sacrifice, organ to body weight ratios and the same tissues as

for rats (see above) were obtained, histopathologic studies
were made from all dogs.
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No treatment-related effect was observed in the dogs.
Because of the low numbers of animals this study was not
used for the derivation of a NOAEL.
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Summary of toxic effects after repetaed exposures
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AERIGH
SYRRUIHRATHRAME, BEERTIEMERARERIZH U [In subacute, subchronic and chronic inhalation studies on rats
T.BELGEMNBREIXTETH =, TYFTIXEELIZRHA |and mice, the predominant target organ was the respiratory
BEISEDRERTHY., 2991 JLEEAF ILD100 ppm LLLE  |[tract. In rats, the primary target tissue was the olfactory
NDRETEN/BRERLIz. KUEHET. HAHWIEIEMHSR |epithelium of the nasal passages showing
BADERIZKY, REHDZEAMER ER BV EE T |degeneration/necrosis at methyl methacrylate concentrations
IR FEETH =, BFIZITHoEIEDREBRTIIREADREMERZE |of 100 pom and higher. At higher doses or with prolongation to
- (116 ppm T) ASRENT=H. AR T D HER TIEHERSINA  [chronic exposure, inflammatory infiltrates were also evident in
hot=, the olfactory and the respiratory epithelium. Occasionally,
rodent studies indicated irritative effects on the trachea (at
116 ppm), but findings were not confirmed by other studies.
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A RIbH
I)ADFEMNAMEAER (NTP, 1986)IZ5ULVT. &A= (1,000  |Interstitial pneumonia was observed in a mouse cancer study
ppm) CRIE MR A A ERRS NIz, 400 ppm DEEFETOHE |(NTP, 1986) at a high dose (1,000 ppm), but treatment-related
DREFBEABTIEIADIREIZEELI=ZEXH DN |effects on the lung were absent in other repeated dose studies
hot=. REBEZEIN-TIORLR EEDIBIEETRLI=M. |up to a concentration of 400 ppm. Long—term exposed mice
. ARG JLEEAF L DEE (X500 ppm Ll ETH-T= (NTP, also showed damage of the olfactory epithelium, however at
ER 1986), 229V) LEEAFILDIEBHRBEDHEEE L/ \LL AR — |methyl methacrylate concentrations of 500 ppm or higher
DREIZITBEIhIEhoT =, (NTP, 1986). No adverse effects of chronic methyl
methacrylate exposure were observed in the respiratory tract
of hamsters.
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BHELEZ(E25 ppm (0.1 meg/l [THE)TIRADN AN ST
(NOAEC), R E R DBEENDEMRUBEMLRENM. CEFIC
DRERA99NTIEREHMAN. 2. 5. RIF28BFMNESMIZ
Bf4>537110 ppm T. Ef=. Rohm and Haas (1992)IZ &Y EE
SNTF-2EEDRERTIL100 ppm T, BEICEDHONI-. A
DFRERIZHLNT, 100 ppm TEEINIZREDESIEE—D
EHMOFEHIZHY . R EFDOEMEICBEHLTIEITBENSRE
ERRMEIN TNz, =, 25D FERTIX100 ppm LI EDE
ETREEOREERENTSNI=DIZRK L. CEFIC(1997)D
A ER TX400 ppm TRIEMRENALONTITBELR
W, FREINFLEII28BFTOEAMRBRICIR ER(IC
RESNTLDY, A29Y JLEEATF L D2 D HER TIEHEIR
THRIDIRDBRK . RU/X(E., FEEODBRERK. RO, FERK
ERAIATNDBEOREREEDOHIER U/ X ILHEE T

No adverse effect was observed at 25 ppm (equivalent to 0.1
mg/1) (NOAEC). Slight degenerative and regenerative lesions of]
the olfactory epithelium were obvious at 110 ppm independent
whether the exposure duration was 1, 2, 5, or 28 days in the
CEFIC study (1997) and 100 ppm in the 2-year study
conducted by Rohm and Haas (1992). In both studies, the
severity of the lesions observed at 100 ppm was in the same
range of gradation, described to be minimal to slight with
respect to the degeneration of olfactory epithelium. In addition,
the 2-year study revealed inflammatory lesions of the
olfactory epithelium at concentrations of 100 ppm and higher,
whereas inflammatory lesions were only found at 400 ppm in
the subacute study of CEFIC (1997). Whereas induced lesions
were confined to the olfactory epithelium after subacute

AR DRIEZZH T, 400 ppm TIXRIBEZELH ST, ZHlE [exposure up to 28 days, irritative effects were also seen at
SYrDT—EHLLOAECITEH R UV RHAHER T—E TH 1= [400 ppm of methyl methacrylate for 2 years inducing
M. RHOBRARBTIIREDZSHMERUVELED HBELD |hyperplasia of submucosal glands and/or goblet cell
BInZEEFED, BEICEWNCEERRL TS, hyperplasia and inflammation of the mucosa and/or submucosa
in the anterior regions of the nasal cavities lined by the
respiratory epithelium. This means that the LOAEC from rat
data was
constant in shortand long—term studies, however the long—
term
inhalation led to an exacerbation with an increase of the
multiplicity
of lesions and the locations affected.
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100 ppm D AR5 LEEAF L THON-BDRZE X EIE4E
RU13A%IZ(XEEHEERLIZ(CEFIC, 1997)A°, EEH D&
SIHIEHE L (8 HERERICIIZAMMNEEDHETHD) &
ERERLT, #F28 BICIXREGGEEMBEOBREAHS
N MELI-RERMBEOBRZEEE/RETHHDREL
RI&%E R L TLV=(CEFIC, 1997), b DRIk A& F &
IC&BEBEHRUEE)HN28BDRFJTHH THLMELY, ShiE
400 ppm DTVEDHTHESN ., BIR4BARVISEADEHTLE
LT =, (LA X2 FE R DERER THA00 ppm B TILMEREIZ—
ELTHZSN, #TI%RUIET51%, RU100 ppm DT
17%D S8 E TH B Fz(Lomax, 1992),

Nasal lesions seen at 100 ppm methyl methacrylate were
reversible after 4 weeks and 13 weeks of recovery (CEFIC,
1997), however the duration of the recovery period was
prolonged in comparison to standard methods (2 weeks after a
28-day exposure is the regular time). As early as on the
second day of exposure hyperplasia of basal cells was seen
indicating an early attempt to regenerate/reparate the loss of
differentiated olfactory epithelial cells (CEFIC, 1997). A
replacement of olfactory epithelium by respiratory like
epithelium (metaplasia) was first evident at day 28 of exposure
and in 400 ppm rats only, and persisted in the groups at 4
weeks and 13 weeks of recovery. Consistently, metaplasia was
also observed in both sexes of the 400 ppm group in the 2—
year study with incidences of 39% for males and 51% in females

ER and in 100 ppm females at 17% (Lomax, 1992).
15 _F R OMRAE A XINES Y (RUER) TIXBARHEERIZ |Respiratory metaplasia of the olfactory epithelium is known to
HELBIENMBONTND, SBEIEEE DSV TIXIELVEERE |occur spontaneously in old rats (and humans); the incidences
SN TWA(F344DHETDFE 4% (FEEH: 0-12%). F344MD I |were reported to be low in rats of old age (mean values 4% in
TIE 1% (0-4%) (Nagano 15, 1996), F344 males (range: 0-12%), 1% in F344 females (0-4%) (Nagano
B REOBREMEESYNTIE28—308 D HEIEREE TH |et al, 1996). Although it is known that sensory cells of the
ST IRENEFEDIENAHMDON TS (Harkema, 1991)HY, B |olfactory epithelium have the ability to regenerate with a 28-
RSN D A OFER E b4 (T EEZEFRL T [to 30-day turnover rate in the rat (Harkema, 1991), the
W3, CNIFRVDDHEREFSE 2 IZEIELI-EEL B A (X4 |respiratory epithelium metaplasia in the area of destroyed
LEEKRT D, olfactory cells represents tissue repair. This means there was
no full regeneration with return to a complete olfactory
function.
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AB5) )LEEAF )LD 116 ppm DEE T. Tansy 5(1980b) [
116 ppm (0.5 mg/| [CHA )64 AR (L BEMEBICK D) XIE
3y A (EFBMEIRICED) REL-SERBOGEELREL
T-o REER RUSE 42,000 ppm Ll EDMMAE E C14:8R0]
SybERBERIZH DN T-(Battelle, 1980), IRIEIBMBREEIT
HlEmot=1=BIZ REANOFEICET 5T — 2T thDmeE
IZIFRBE SN o1z, ThIZxtL. 1,000 ppm FTOHOMMAZ
BELESYNRUTIRD2ERDENAERBRTIEIRER
VMEEEICEELRTROIME XA DM >1=(NTP, 1986),

B

NOAEL (NOEL)

At a concentration of 116 ppm methyl methacrylate, Tansy et
al. (1980b) reported a damage of the tracheal mucosa in rats
exposed to 116 ppm (equivalent to 0.5 mg/1) for 6 months (by
light microscopy) or 3 months (by electron microscopy).
Laryngitis and tracheitis were also found after a 14-week
exposure of rats at MMA concentrations of 2,000 ppm and
higher (Battelle, 1980). Due to the absence of histopathologic
examination, no data on effects on the trachea were described
in other reports. In contrast to this, no abnormal findings were
reported in the trachea and larynx in a 2—year cancer study on
rats and mice up to 1,000 ppm MMA (NTP, 1986).
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Summary of toxic effects after repetaed exposures
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ERICERShEE
AERIGH
S[ELUNOMDOBEESHEZE IR, BiE. IEE. B8R |Other relevant toxic effects outside the respiratory tract were
FRfR R TELAIENRESNT=, 14BE DM AEIZ. 7 |reported to occur in the liver, kidneys, spleen, bone marrow
R (& >500 ppm/2.1 mg/| THREEMEDIEE. >2,000 and central nervous system. After a 14-week inhalation, mice
ppm/8.3 mg/| THER VB R E DM DIEIEERL, T vhIE|had lower body weight gain >500 ppm/2.1 mg/|, cellular
5,000 ppm/20.8 mg/| CIEIEBMDERR UV BHDEMHEET |necrosis in liver and renal cortices >2,000 ppm/8.3 mg/| and
Lz SRAEOMMATIESYRTEWLWREENA SN T rats showed splenic follicular atrophy and bone marrow
(>2,000 ppm. 14:ERIERER. NTP, 1996)A%, ¥ A TIZEHASE |atrophy at 5,000 ppm/20.8 mg/I. Higher mortality rates were
T-f511%500 ppm LA EDAETHLNTz (11BEER. NTP, seen in rats at high doses of MMA (>2,000 ppm, 14-week
1986), KB LN THRLEEEDZE(LS Y400 ppm, study, NTP, 1996), however early deaths in mice were seen at
IR Rohm & Haas, 1979a) R U< X(>500 ppm. NTP, 1986)IZF |doses of 500 ppm and higher (11-day study, NTP, 1986). The
T2 EERZETHT-. FEEMEDEBIEZLEDEIREDIE |most sensitive effect outside the respiratory tract was the
TENLE-SERHICEELTLDEDER NS, EEEE D |retardation of growth in rats (>400 ppm, Rohm & Haas, 1979a)
ETFICEET 2T —2 (I 21=-D T, REETIZEEMIZIE |and in mice (>500 ppm, NTP, 1986). It may be assumed that
EYEEEZELEZONT, lower body weight gains may be related to the nasal irritation
via lower consumption of food. Since there were no data on a
reduction of food consumption, the reduction of growth was
considered to be a direct compound-related effect.
e e ———
NOAEL (NOEL)
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MMA vapour produced smooth muscle relaxation of the
intestine in vivo (rat) and in vitro (guinea pig).
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Summary of toxic effects after repetaed exposures

GLP#E&

HEBREToLE

HER (B R#)

TR (it M., it F)

rEE

FREH M) OEYH

R (A

BE5ZR

MRS S HALEE

R E#IR (H) (OECD422% T, 1%
S5HEOT—42ENHE5EE. &
E&5 M)

REHE




EEHARE (B)

AR
BHELEYDYXOLETHON DR MFRIZ* I 5% |The depressive heart and blood flow effects found in the
- R8T, 35 A DA XDRERIZH T A DFT R TIXFEEE |isolated rabbit heart were not confirmed by other findings in
HEtFRILE nEmn-ot=, the 3-months dog study.
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Summary of toxic effects after repetaed exposures

GLPES

RERETLF

HERR (T2 R

TR (- M. I F)

REE

FRAER (MR DB

A A

BEZR

X BREE (St o S ANIE

%55 (B) (OECD422% T, #%
S5HMOT—4ENHE5E. &
E&5 )

BEHEE

#E I

e FEENE

EEEE . BRKE

FRIKFTR (EBE. TR DR
H LR )

B
ERIPHIFR R (FEEE SER)

MFPHIFTR (AR, SERE)

MmFEECFHFRR (AR EE

)

REBEFMR (EEER, FEE)

SETH(F) , FETHFRT

B R (AR BERE)

[T

E?E%ﬂﬁ?ﬂ‘]ﬁﬁﬁ(%E%, BE

ERICERShEE

AERIGH
FIRHRERANDHEEE TR T EEZLDFRRNHD. TYRDEE [There are a number of findings which may indicate an effect on
OFSMREBRICEVT TEIANDEE (TREEL. BFEIEF |the nervous system. In an oral subacute rat study, effects on
EE. 2ERE. ST RUVEBROHEEE) | XD 128972251k & U |behaviour (listlessness, locomotoric activity, learning ability,
RIEHRERODEIEMNEREINT-, IMDOEIL RV HIRBIEN A |gait and rear leg function), and changes in brain chemistry and
BV LEEAF LR E14ARBIRALIZSYMMIE T, D42 peripheral nervous system were observed. Malacia and gliosis

SR mg/I (>1,000 ppm [ZHHE)DAETELTz, SNELDMIFFM |of the brain occurred at doses >4.2 mg/| (equivalent to >1,000

HI72 8228 (5400 ppm DEE LT DIEMR AR TIEHERS
nighotz,

ppm) in rats which inhaled methyl methacrylate vapour for 14
weeks. These neurotoxic effects could not be confirmed in
chronic inhalation studies up to concentrations of 400 ppm.
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Other information
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AERIGHE
EEH. DERVHBERADEZENEDHDIEBINAAIn Effects on smooth muscle, heart and nervous system were
vitro SRER CRESRS N T=, confirmed by some additional in vitro tests:

» SYRDMNERTEILEYRDEIRGD B F A ®Din vitro 88| In vitro exposure of strips of rat small intestine and guinea
TIIEREEZTEBRUVHERDIETAADNT=(MIr et al, pig ileum resulted in reduced spontaneous motor activity and
1973b), FHLI=o 9 FLEOREICEY . DEDOHEENE (FE [tonus (Mir et al., 1973b). Exposure of isolated rabbit heart
MEZERMY) RUIEH FEEZE M) ADOFAHEEDFEM  |showed an irreversible effect on cardiatic rate (negative
REnt- (Mir et al., 1973a), chronotrop), force of contraction (negative inotrop), and
ATILDOBREL-H AR R VSV E TG~ DA E{&7FH |reduced coronary flow rate (Mir et al., 1973a).

ER REENIRE SN T=(Bshling et al., 1977), 10mMLEL_E MMMA;RE |- Dose—dependent effects on the desheated myelinated nerve
ETEEELITEIOL. EOBDIBIZEMLT-, CaiZ&MDiE |and on the node of Ranvier of frogs were reported (Bshling et
DRIFRSK)DDRTLEIZ LD HERDBIEMMAIZEYFE  |al, 1977). With MMA concentrations above 10 mM the action
BzL1=, 50 MMOMMAIEZS U E TIRBTHDEEYI S TEERT |potential decreased and membrane hyperpolarization was
NaBR UPKEFRDBLEFELT=, increased. Nerve depolarization by reduced Ca solutions or

veratrine pretreatment was reversed by MMA. 50 mM MMA
induced a decrease of the Na and K currents in voltage clamp
experiments on the node of Ranvier.
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B| A3k (FT3CHR) (Mir et al., 1973a)(Mir et al., 1973b)(Bohling et al., 1977) (Mir et al., 1973a)(Mir et al., 1973b)(Bshling et al., 1977)
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#mE 4 8 (NOAEL) No-observed-adverse—effect-level (NOAEL)
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AERIGHE
SYRTHDEMESE/EHPAMEIZET D285 MR A RER(Rohm  [From the 2-year inhalation study on chronic
and Haas, 1979a; Lomax, 1992)/h\i5: toxicity/carcinogenicity on rats (Rohm and Haas, 1979a;
KB DR EIZRF HNOAEC: 25 ppm (0.1 mg/I 248 [Lomax, 1992):
%), 6BfE/H. 58 /8 - NOAEC for local effects on the respiratory tract: 25 ppm
2B EZ3d ANOAEC: 100 ppm (0.4 mg/I IZHE ) (equivalent to 0.1 mg/I) 6 h/d, 5 d/wk,
RO S (2x9 ANOAEL: £r7Kk 12,000 ppm (200 mg/kg & |- NOAEC for systemic effects: 100 ppm (equivalent to 0.4
E/BIZHEH)ZVFD2ERIZEF M FHER (Borzelleca, 1964),  |mg/l),
- NOAEL for oral administration: 2,000 ppm in drinking water
K[ELUNNDEEZEDTEEMENTREREINT-MN. EFTDER |(equivalent to 200 mg/kg bw/d) 2—year chronic toxicity study
SR L‘%E’?(:EﬂﬁL'CL‘%)&(i%i%h{&ﬁ‘*@&)'c%%!ﬁfgﬁgé on rats (Borzelleca, 1964).
N3O TH-o1=z. YD FKH A MEFER (Rohm and Haas,
1979a; Lomax et al., 1997)M 5D IEE S EFT R TlE. 400 ppm |Although there are indications on possible adverse effects
DAY IVBEAFIILETODRETIIEELZEITRING outside the respiratory tract, they were observed at very high
Mhot=, concentrations which are not considered to be relevant for
prolonged exposure of humans. Nonneoplastic findings from
animal carcinogenicity studies (Rohm and Haas, 1979a; Lomax
et al., 1997) did not reveal any serious effect up to
concentrations of 400 ppm methyl methacrylate.
NOAEL (NOEL)
LOAEL (LOEL)
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(Rohm and Haas, 1979a; Lomax, 1992) (Borzelleca, (Rohm and Haas, 1979a; Lomax, 1992) (Borzelleca,
1964)(Lomax et al., 1997) 1964)(Lomax et al., 1997)
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GENETIC TOXICITY IN VITRO
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A9 VEBEAFILOMEICK I BTG FREAEERRE X
FIORE®D TA98, TA100, TA1535, TA1537 KU TA1538[<
HULT. S-9 mix DFEERVIEFE T CRMETH o= (Zeiger
et al., 1987; Waegemaekers and Bensink, 1984; Lijinsky and
Andrews, 1980; Hachiya et al., 1982; Barsky, 1975), &4
BIZHLTITBEIN THEI T AT aR—2 3 k(S Zeiger B
(1987), Waegemakers and Bensink (1984; TA100MD &)[Z&Y
10,000 y g/ FL—hETHRAEIZHL. Hachiya 5 (1982) [Z&
Y4,700 y g/FL—rET, B U Lijinsky and Andrews (1980)(
&£UY1,000 p g/ TL—FETOREICHL THREBSNT =, 1ZHH
1L —ki%k[EWaegemakers and Bensink (1984; five strains)(Z
&Y. Lijinsky and Andrews (1980) K U'Barsky (1975)IZ&VY
10,000 y g/FL—rETORETREBEINT,

Bacterial gene mutation tests with methyl methacrylate were
negative with and without S—9 mix in Salmonella typhimurium
strains TA98, TA100, TA1535, TA1537 and TA1538 (Zeiger et
al., 1987; Waegemaekers and Bensink, 1984; Lijinsky and
Andrews, 1980; Hachiya et al., 1982; Barsky, 1975). Pre—
incubation methodology — which is appropriate for volatile
substances — was used for doses up to 10,000 y g/plate by
Zeiger et al. (1987), Waegemakers and Bensink (1984; only
TA100), for doses up to 4,700 y g/plate by Hachiya et al.
(1982) and for doses up to 1,000 u g/plate by Lijinsky and
Andrews (1980). Standard-plate methodology was employed
for doses up to 10,000 y g/plate by Waegemakers and Bensink
(1984; five strains), by Lijinsky and Andrews (1980) and Barsky
(1975).
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(Zeiger et al., 1987; Waegemaekers and Bensink, 1984; Lijinsky

5| AUk (FT3CRK) and Andrews, 1980; Hachiya et al., 1982; Barsky, 1975) and Andrews, 1980; Hachiya et al., 1982; Barsky, 1975)
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Poss 5 (1979) [EFXIFIRE TM677 ZRHLN=BIEFZEE |Poss et al. (1979) reported on a gene mutation assay with
HEBEHREL. ZOPT 7HI 7 UERMEICH T H1#Z  |Salmonella typhimurium TM677 in which forward mutations to
BEBITLE, LA Fa_R—232035 T, 10 S 100 azaguanine resistance were analysed. With a pre-incubation
mmol/| DEFDAEZFS-9 mix BY/FELTHRHEEL =, $5R (X |methodology, doses ranging from 10 to 100 mmol/| were tested
S-9 mix MDIEFEHE T TIXEETH 1=, S-9 mix DTEFE T Tl |with and without S—9 mix. The result was negative in absence
FULMERALHONT=, FEMEXBTIXI105EDEFMEA LY  |of S-9 mix. In presence of S-9 mix, a weak effect was
IR 6-8{ENZEEEMNASI., 100 mmol/l TIXEI10%DAEFFE T, |obtained: in the negative control 6 to 8 mutants per 105
105ME D EFME LY ERBEE(X16-24DERARTH oIz, [surviving bacteria were found, at 100 mmol/I mutation
COFERITREMTRONETESNT=, frequencies were approximately 16 to 24 mutants per 105
surviving bacteria, accompanied by approximately 10% survival.
This finding is evaluated as equivocal.
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Myhr 5 (1990)[Z& (L, AF YV JLEEAF ILIES-9 mix DIFE
BRUFEFEAETTHBLBHETH oI, S-9 mix FE T TITLER
SEE D BASKEHLIEMA 250 nl/ml GHRBLAR)LD21%. 18
SRR 72%) M5 1,500 nl/ml GHBLARJLOIMEL £, B3t
BRE 25%FETOHEEDAETHELONT, S-9 mix FEFHLET
TlE500 A5 1,000 nl/miETHAEFEED2DONDERERD 55D
1 DT TH 1=, 1,500 nl/mITlEHAE 2 IKIZEFEERL =,
2D B OEREETIIBULGHERIEAY,500 nl/ml THLNT=,
ZEBEORETHEREDHSEM LM K KE20%UTD
EBVSHRELEEICERLTI .

B
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Three mouse lymphoma assays were described for methyl
methacrylate.

According to Myhr et al. (1990) methyl methacrylate was
weakly positive with and without S—9 mix. With S-9 mix a
dose—dependent increase in mutation frequencies was
obtained for doses ranging from 250 nl/ml (doubling of control
level, 72% relative total growth) to 1,500 nl/ml (more than 3—
fold the control level, relative total growth 25%). Without S—9
mix the substance was positive in 1 out of 2 experiments for
doses ranging from 500 to 1,000 nl/ml; 1,500 nl/ml led to total
toxicity. In a second experiment a weak positive response was
obtained at 1,500 nl/ml.

Clear and reproducible increases in mutation frequencies were
bound to high toxicity below 20% relative total growth.

T RRTE

T

EBE

{ERE1E O HI BT AR AL
Hi 8

2 A XA LX)

(Myhr et al., 1990)

(Myhr et al., 1990)
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Rohm and Haas (1985) (&< DRI+ —TER T, S-9 mix
DHEETTEBOEERVIEFE T CIEEETHLIEREL
T=0 S-9 mix JEFFAE T T100 nl/ml ETHRAELNHBRSN. &
RETEE2ENEEELHONT=, S-9 mix FE T TIEAZY
1) JUEEAF JL (100 nl/ml AV 250 nl/mI0) FAE R THBIET
Hof-h, ARELEEEHEMARR20UTOESEORAE
DHTEESNT=,

B

BHEFERAEE

Rohm and Haas (1985) reported on a mouse lymphoma assay
which was weakly positive in presence and negative in
absence of S—9 mix. Without S—9 mix doses up to 100 nl/ml
were tested, higher doses led to total toxicity. With S—9 mix
methyl methacrylate was positive in the dose range 100 nl/ml
to 250 nl/ml, however, clear effects were observed only at
doses with high toxicity below 20% relative growth.
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S-9 mix FEFEF CTOATHONIBDEDI IR TH—T
HBIZEWT. SEUERLEAETHLEENEONT-
(Moore et al., 1988), EELIZ&NIE, 2,000 y g/ml [EFEHD
FER TRt (10618 0 £ 7 Hln 2 7-Y92 R V98D E R R *t
TR TIE54 % 1U68) T, AR A FE(LHI20% R U30%T
B0tz 1IDNDEERTIE 2,499 p g/ml DFRE AEF11%DFERS
EFERT. 2200 ERMEEEFEL-, FEINf-O0=—
DRSEHIT/NSHEIN—THo=-BIEFEETEEFER
I2&Z DTS, MRBEIC&SEDTHHILEERLTL
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In a third mouse lymphoma assay which was only run without
S-9 mix, weak effects were obtained for doses producing high
toxicity (Moore et al., 1988). According to the authors, 2,000 p
g/ml was positive in both experiments (92 and 98 mutants per
106 survivors vs. 54 and 68 in the negative controls), relative
survival was approximately 20% and 30%; in one experiment the
highest dose of 2,499 u g/ml induced 143 mutants at 10%
relative survival; in the second experiment the highest dose of
3,100 y g/ml induced 220 mutants with 11% relative survival.
The vast majority of induced colonies were small ones
(indicating that the genetic effect was derived from
clastogenicity and not from gene mutations).
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CHROMOSOMAL ABBERATION

HERMEH

CASES

MEE

S

HiE

BiE AR

GLPE S

RBREToF

HRak

REFHEIESHDEE

SER S

R

MpaEE

REEHEHYDIGE

REGEHLELDIBEES

REMLES

REEHEHYDIGE

REGEHLELDIBEES
CHOMIfaZ ALV - B EFHRERICE T, Z2BAEED |In a cytogenetic test with CHO cells induction of chromosomal
BRILGEVHRSENDHEILEEZONSEHELFEICEIE |aberrations was bound to high doses which are assumed to be
L TUL f=(Anderson et al., 1990), S-9 mix fE7E T T. 2B AR [strongly cytotoxic (Anderson et al., 1990). With S—9 mix
%8-10RFE MBS 1=, 1,600 u g/ml ETHOREIXEME T, |treatment was for 2 h followed by 8 to 10 h recovery. Doses
5,000 u g/ml CEEHADIEE L30%Tho1=, RERIX1[EFZ |up to 1,600 p g/ml were negative, at 5,000 y g/ml the
[F1Th itz S-9 mix JEFETE T CILNIBEFRT (X8R T, 2.0- |frequency of aberrant cells was 30%; only one experiment was
2 5B M D EIE(TETH 12,500 u g/ml FTHRAEIEIEME  |performed. Without S—9 mix, treatment time was 8 hours with
T. 1,600 BT 3,000 y g/ml T, 5 Mi510% DEFHDEESEE 2.0 to 2.5 h recovery. Doses up to 500 u g/ml were negative,
W&oz, MBESEICBET AT —2E/onEhofzh. at 1,600 and 3,000 y g/ml aberration frequencies ranging from

ER F—ADNRARUVEELO—RMLET7TO—Fhd, HEXLT- |5 to 10% were found. Data on cytotoxic effects were not given,
EeAEBORREEZELEL, #DOMELEDMARIEE [however, it can be assumed from the data presentation and
TytrADLDT—2THLHEEEEZADTHAIEBHNT-, [the general approach of the authors that the highest doses
CDESNT AZDYIEBAFILIETENEEEFFHFOEBIAEE  [tested led to strong cytotoxic effects, see also data from
MBTHAESIZEDbNE, Thbhb, £EEAREDFREILS |further mammalian cell culture assays. Thus, methyl
WEHERZELEELTILS, methacrylate seems to be a high toxicity clastogen, i.e., the

induction of chromosomal aberrations is bound to highly toxic
doses.
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Moore 5 (1988)IZ&kLIE, ARV JLEEAF JLIXS-9 mix DIETF
FETFT.L5178Y YR I+ —THIRBIZE LW TRBHRESE
EHF LTz, S-9 mix DFE T CIXEEREIThhah o1,
1,000 A5 3,000 Y g/ml D FEEHD A2 CAFFREILIE R U 1455
FEE%. 160 S39%DE O EEHEEN RSB LRSI
=, FEMERBBTIE, 15%ELSZ T ANBNEESLV BREE
B EEMREEARE I, 512, BEMDIcMEaz:
(&) 2 BAEEYE OBrdUrdIRELT-, MlaSE 21

According to Moore et al. (1988) methyl methacrylate induced
chromosomal aberrations in L5178Y mouse lymphoma cells in
the absence of S—9 mix; no test was run in presence of S—9
mix. After 4—h treatment with doses ranging from 1,000 to
3,000 y g/ml and 14-h recovery aberration frequencies
between 16 and 39% were recorded without dose—effect
relationship. In the negative control, an unacceptable high
“spontaneous” frequency of 15% aberrant cells was found.

ER B3 BIERIIZD T v A DR TIEEZ oMM oT=, #BH T |Furthermore, during the recovery period cells were exposed to
RIHEEET TEITLTITONIZI DRI TA—I T vtA |[the (co-)clastogen BrdUrd. Information on cytotoxic effects
TlE. B EFEIL2,202 u g/ml DFHE TIEH20%M530%  |was not given within this assay. In a mouse lymphoma assay
T. 3,000 y g/mITIE12%ZIETLIze CORTRIZEIEEEM |which was run in parallel under very similar conditions relative
LEERMEL, survival was approximately 20% to 30% for a dose of 2,202

g/ml and decreased to 12% at 3,000 y g/ml. Altogether, this
finding is of low reliability and significance.
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L5178Y #ifaz AL V-FEAEFEHER Moore et al., 1988)&F
1TLT. in vitro D/NMEERERHDCBEUT (A HFPUBAD R
BICEDY ML AAUABT)FRANTIThntz, COREMNTH
WAEZEAWT, 2,202 A5 3,000 u g/ml DEFEDSHE T/
B OSEE (T RS 2% 52.2% (BEE X ER 0.9%) THD

hiz, MEEEFECET IERIECOTYEIRNTIEEZS
highot=, BOTRBFRLEEH T TEILTITHONITIRY

In parallel to the chromosomal aberration test with L5178Y
cells (Moore et al., 1988) an in vitro micronucleus test was
conducted using the CB technique (cytokinesis block by
exposure to cytochalasin B). Using this non—standard
methodology, at 8 doses ranging from 2,202 to 3,000 y g/ml
micronucleus frequencies from 1.2% to 2.2% were observed
without dose—effect relationship (negative control 0.9%).

ER VIF—IT AT, A EFE(L2,202 y g¢/ml DFEET |Information on cytotoxic effects was not given within this
[Z$920% M 530% T, 3,000 y g/mITIE12%Z{ET LIz, ZDFE  |assay. In a mouse lymphoma assay which was run in parallel
B (Xequivocal GRERITHLY) EEHESNT=, under very similar conditions relative survival was
approximately 20% to 30% for a dose of 2,202 y g/ml and
decreased to 12% at 3,000 y g/ml. The finding is evaluated as
equivocal.
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Hachiya & (1982) (XXX TH B BE/NMZERERDIZMEIZDLNT |Hachiya et al. (1982) reported on a negative bone marrow
L=, RHEHRTIE, A9V ILEEATF LAY 1,130 micronucleus assay with mice. In an acute test methyl
4,520 mg/kg D AEHFECRFAIRAOKZRS SN, BRAMHAERT [methacrylate was given by gavage in doses ranging from 1,130
[E18 1,130 mg/keD AENEHIB RSN =, £ D [to 4,520 mg/ke, in a subacute assay daily doses of 1,130
MDY (BiR) 52468 & ISR RN THONT=, /N |mg/keg were given on 4 consecutive days. All groups consisted
SRR BDHHLEMEFRNIROBEDBMIEHONEAN D=, £F |of 6 animals, sampling was done 24 h after (last)
FEHEDSS ., FIRFRMERD L ER (X FEEZ(TTULVEA o=, [administration. There was no increase in the frequency of
—REHEICET ST —RIEEZonEN o1, micronucleated polychromatic erythrocytes. The percentage of
reticulocytes from all bone marrow cells was not affected; data
on general toxicity were not given.
B |
in vivolg et
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51 A3k (FT3THK) Hachiya et al. (1982) Hachiya et al. (1982)
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NOAEL (NOEL)
LOAEL (LOEL)
ffEtREER
SYRERW3 DD BHEEAEESARIIEENTELEER [Three bone marrow chromosomal aberration tests with rats led
&\, to inconclusive findings.
Fedyukov and Egorova (1991) [£650 A5 1,300 mg/kg M A4% |Fedyukov and Egorova (1991) tested the effect of
YILEEAFILDIEREANER S (BEREE) . RITE2MERER T |intraperitoneal administrations of 650 to 1,300 mg/kg methyl
650 mg/kg ZBIZ2[EMEY T, 2. 4. 6 IL8EM. BEFEAIR 5 |methacrylate (single exposure) or 650 mg/kg in a subacute
L= EERET LTz, 2MLD50(£2,600 mg/kg E5ZHNELY. [test with 2 administrations per week for 2, 4, 6 or 8 weeks. The
FhULEDFET—2FEBIN TGN oT=, FEEZDES5 |acute LD50 is given as 2,600 mg/kg, further toxicity data were
FCDEZERLY. B T-YUS50E D A2 T —X%fEHTLT=, & |not described. Five animals were used per group, 50
MERERTIX, 229V ILEEAF ILIE650 K 1900 mg/kg MFAE |metaphases per animal were analyzed. In the acute test methyl
ER TIZFEME T, 1,300 mg/kg TlX17.5%DEELHEEMNH SN 1= (B |methacrylate was negative for doses of 650 and 900 mg/kg,
EXIER, 1.8%; FrvTE2EHE=MESMTERLL), R  |with 1,300 mg/kg an aberration frequency of 17.5% was found
RERTH2RUV4BADHFRERBMTHBIEDEZE (1205 K% U7.2%D |(negative control, 1.8% no mention whether gaps were included
EEHE) N RESHh, GERUSED RSB TIXEMEDSEE |or not). In the subacute test positive effects are described for
BERELT-, COERBLTEM-ZEBRISHTEE0EH5LLY [treatment times of 2 and 4 weeks (12. 0% and 7.2% aberrant
SHBAIFEWD, - T, CORMRDEEMEITLLERIEL, cells), negative effects occurred at treatment times of 6 and 8
weeks. There is no plausible explanation for this unusual
timeeffect relationship. Therefore, the findings are of relatively
low reliability.
in vivoiBfzEH
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20D FBIREFEAERHICI (1976a; 1979)IZLYFTHrH, 245 [Two chromosomal aberration tests were conducted by ICI
'J)bﬁﬁ)‘?’-)bi—mo M5 9,000 ppmDEFDFHE TR AZREEL [(1976a; 1979) investigating the effect of inhalation exposure to
= EERL-. MADREREDICEMERE (X2 (5 |methyl methacrylate for doses ranging from 100 to 9,000 ppm.
20 ISR FHER) . HAMRZ(X 1 BHOREBTERSHR  |In both tests acute exposure was for 2 h (sampling 24 h after
(R#RIZ G 24B5 % IS BHER) ThoT=. H4EICBIT ST — |treatment) and subacute exposure for 5 h a day on 5
AEEZLENEN DTz, BEORES(F2NLIFETE L L=, TIHE |consecutive days (sampling 24 h after last treatment). Data on
IRY., B =Y50B D A2 Tz —XE BT L=, A DEAER |toxicity were not given. Group sizes varied from 2 to 9; as far
[FREEEEEEICHLESET. COBE. BEBYX vy |as possible 50 metaphases were analysed per animal. The first
[EBH Ltz v TEEHT, MLIZTHhI 22D EME  [study was negative for chromosomal aberration frequencies
HRBEHHLEDE. EEBREDQROHDEMIIIKETAIIZE |when — as usual — gaps were excluded. Including gaps and
BETHoT-e EZDHBRTIEX vy TEZBRNLI-LBIARFED |combining two acute experiments conducted independently
SHEFEZONEN DT, Ty TEESD-HE . EMAL D |some increases in aberration frequency were statistically
MDREETRLEFRSNT, SBIZ, A DREEMNSF vy T2 1H% [significant. In the second study frequencies of chromosomal
FEAREBEEICHASDOERET—ANEZ0N0., 2R ER |aberrations excluding gaps were not given. Including gaps
e IZHULTIX400 K TL700 ppm (100, 1,000 X [£9,000 ppm (=3t [increases were recorded at some experimental entries.
ER LTEBLAT) ISR, RUE R HEFERTIX9,000 ppm [Z%}  [Furthermore, combined data on chromosomal aberration
L. BULBHELABONT-, MADHERELICTA T+ 24 %E S |frequencies exclusively gaps from both studies were given,
ATWS, HIZ 2D B DRERTIIAEZMICKELRENSH  |then weak increases were obtained for 400 and 700 ppm in the
%, BIZIE. 50D AT —XDERITIZERMERERTIX276% |acute study (not for 100, 1,000 or 9,000 ppm) and 9,000 ppm in
1051, T2 M AR TIE26451F 105 L AR EE TN 2Tz, TND [the
DB S IFBAMGIERES I SHT CLEELTERLY, subacute study. Both studies suffer from inadequate
description;
esp. the second study demonstrates severe methodological
problems,
e.g., analysis of 50 metaphases was not possible for 10 out of
27
animals in the acute and 10 out 26 in the subacute test.
Altogether, a
clear conclusion cannot be drawn from theses studies.
in vivoiBzE M
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R

HX IR THOEBEHRIERERL100 ~ 9,000 ppm DEFEDAE
TRARBZRIIEE THo1=(CI, 1976b), = 1EIZBIL THEBI%
T—RIFEZ 5N TLVELVAY, 9,000 ppm B Tl EE20PT 6T
MREL =, 5 LIZ#EZThZTh2E DL BRI &85
RIREL . MEZIZEDREBDISERICERL-, BIEHIT
FEREOEERIEMEHSNEN T,

HEam

in vivoiBiaEH

A dominant lethal assay on male mice was negative after
inhalation exposure to doses ranging from 100 to 9,000 ppm
(ICI, 1976b). Specific data on toxicity were not given, however,
in the 9,000 ppm group 6 out 20 males died. Treated males
were mated to 2 females each for 8 periods of 1 week each,
females were killed 13 days after assumed dates of
fertilization. There was no significant increase in dominate
lethal mutations.
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4.1.2.6(Z#8& L7T= Rohm and Haas (1979a, reevaluated by
Lomax, 1992) M A2V JLEEAF LICEET BIBHESH/HA A
HHERRTIARLESDEEH DV IESHEEDEM
[ETRShiE 0Tz, £EB T4, 100K U400 ppm DAETY) )L
BEAF VISR BEL R AT DS A 1 IEA RRERTID— A
DEIEEAFE LIS B —DEBIROBREFL T =, A
DR FARELZ SN IFR R ASECT-+ I ELTz
BIREREED DTS TULV =, WA DI (EFER E R FAIC
BHERIEND Tz, RDIRED A2 JLEEAF LR A LD
RIEHIESCEBbOIGEh otz LLVSDIE, ZDHEEILER
DESZOLEVHBELLANTHERICENET . £, COMR
[EhDRER TIERER SN TS 25 THS, LHL., B
BHAEST 20 LIXER EEOREILS Y TIXIEDH T
RIZIER T, PR R VIS Y TIE B AR EDHEEIL0-0.1%
ThHHIENTREND (Haseman et al., 1990),

The combined chronic toxicity and carcinogenicity study on
methyl methacylate of Rohm and Haas (1979a, reevaluated by
Lomax, 1992) reported in Section 4.1.2.6 did not reveal any
significant incidence of tumors or increase of tumor incidence.
One male each out of a total of 49, respectively 47 males
exposed to 100 and 400 ppm methyl methacrylate had a small
solitary polypoid mass attached to the lateral wall of one side
of the anterior nasal cavity. Both masses were composed of
well-differentiated pseudoglandular structures arising from
respiratory epithelium diagnosed as adenomas. Both animals
had chronic inflammation of the respiratory epithelial region.
An association of the nasal adenomas to methyl methacrylate
inhalation was considered to be unlikely, because the
incidence was not significantly increased in comparison to
controls without any nasal tumor and the findings were not
confirmed by other studies. However, historical data show that
adenomas from respiratory epithelium are very rare tumors in
rats with a spontaneous rate of 0-0.1% for F344 male and
female rats (Haseman et al., 1990).
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XERRE AL
F344/NSyi#50PC D EEE AR DY) JLEEATF )L (B >99%; & |Groups of 50 male F344/N rats were exposed to methyl
AMEEFIELTIO0 ppm ODERAF /O DE/AFILIFILI— |methacrylate (purity >99%; containing 0.04 mg/| equivalent to
TILIZHE YT 50.04 mg/l ZET)IZ0, 2.1, 4.2 mg/I (500 X [10 ppm monomethylethyl ether of hydroquinone as an inhibitor
[& 1,000 ppmIZ#E 2)(Z. F344/NS v tEE0, 1.0 XI& 2.1 mg/||of polymerization) by inhalation at 0, 2.1, 4.2 mg/| (equivalent
(250 X [& 500 ppmI<#8 ) KU B6C3F1 0 RIf##% 2.1 X |to 500 or 1,000 ppm), female F344/N rats at 0, 1.0 or 2.1 mg/I

StERs & 4.2 mg/1 (500 X[ 1,000 ppmIZ#E)(=. 6BFfRE/H. 58/ |(equivalent to 250 or 500 ppm) and male and female B6C3F1

HEREM 3B, 10258/, RAIZKYRFELT-(NTP, 1986; Chan et al., mice at 2.1 or 4.2 mg/| (equivalent to 500 or 1,000 ppm), 6
1988), EN(E111-1128E (Svb) XI(E113-1148ER (™ R) |hours a day, 5 days a week for 102 weeks (NTP, 1986; Chan et
TREHLT=, al.,, 1988). Animals were killed at 111-112 weeks (rats) or 113—

114 weeks (mice) of age.
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SYRRUVIRIADERNDEDREIZE £EFERIZEEHE(XH [No significant differences of the survival rates were observed
SNEM T, RERD2EBH D KEHDE. RE5EDHET IR |between any groups of rats and mice. During most of the
RUGSHEROHM T IRADEHERE (IR BEDIELY10-18%|second year of the study, the mean body weights of treated
RIETH -, SV TEHEIN-EZIKMEBMBDIEED |male mice and high—-dose female mice were 10-18% lower than
CKEELEM (Rt HEE$11/50; {EFE 13/50: S HE 20/50) [those of the controls. The marginal increase in the incidence

SR [IRBEOEST —FTHONSEDERMAIZE T LIz, ¥ |of mononuclear—cell leucaemia observed in female rats (control
DARUSYFOWT LR EICEELBZIEH DN [11/50; low-dose 13/50; high-dose 20/50) fell within the range
o of values seen in historical controls. Both in mice and rats no

treatment-related tumors were observed.
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0. 25, 100 X[% 400 ppm (0. 1025, 410 XI& 1,640 mg/m*)
DMMAIZ6EERT/B . 58 /58, 788/ (PRIBHRAEL) . B&EL
1= 153-56C R UNI56-59IL DT — LT /NLARA—IZ(&, %
SR EL-BEEEDEMIEELEN >z, EFAETHE
[FETL. S HEDOH TREEEEMLTz (Rohm and Haas,
1979¢, Chan et al. 19940 5D 5| F; Lomax et al., 1997), 6058
12400 ppm K U25 ppm I[RFBL - TIXEER DM, AE
DEEHBEZ ALz, 528 R U T8ED LT N D A FHREREF
128, 220V VBAT VR BICKDBERER D MEFHEZEL
HoniEhotz, REICEEL-AREEN HIZEERET S
KOGBALAGEMRFMNELFBRESNGEA ST,

No treatment-related increases in tumor incidence occurred in
Golden hamsters with groups of 53—-56 males and 56—-59
females exposed to 0, 25, 100 or 400 ppm (0, 102.5, 410 or
1,640 mg/m*) MMA 6 h/d, 5 d/wk for 78 weeks (no interim
sacrifice). At the high—dose, body weight decreased and
mortality increased in high dose males (Rohm and Haas, 1979c,
cited from Chan et al. 1994; Lomax et al., 1997). After week 60,
males exposed to 400 ppm and to 25 ppm had significantly
lower body weight during some weeks. There were no clinical
signs or hematological effects attributable to exposure to
methyl methacrylate at either the 52— or 78— week sampling
times. No gross hematological changes indicative for a possible
exposure—related effect were observed.
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(Rohm and Haas, 1979c, cited from Chan et al. 1994; Lomax et
al,, 1997)

(Rohm and Haas, 1979c, cited from Chan et al. 1994; Lomax et
al,, 1997)
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MMAZROMIZIHR S LA XRUSYNTOHNED2ERDIE
HRBTIE. SAEDAXTOREEBMENRERVSAE
DSV THOBRBEEDEMLUN CHELRSZEITRING
hof= (Borzelleca et al., 1964), CDERERTIX2BE D I K V258
DA XNIZa—2HIZAELT=10, 100 BT 1,000 ppm D
MMAZELESFUAT LR SEShT-, BEREEL
DTF=HIZ. 2B1Z1E500 ppm 1=, 3-13H %0 ppm. 14812300
ppm IZIHEL. D%, 558121,200 ppm. 758(21,400 ppm. 938
121,500 ppm ITHE 2 LT=, MRS 250E DTy IBRKRIZMMA
%6, 60 R 2,000 ppm [SEETEREL. BRUGTAEE5S
B#&IZTRUT0 ppm [THEELT-,

ZDAXR VSV TCOREBRTIIEREREDEMIIRING
Motz LA, BEDESAERBOHARSAUIZH>T UL
TN BIZIE, REASFOREEFIRIN-HOBFEIZD
griﬁﬁénf:ﬁ:&)l:, NEOREBRDEEETFIRSN

An early 2-year chronic study on 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 gelatin capsules with
10, 100 and 1,000 ppm MMA dissolved in corn oil. The highdose
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.
This studies on 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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FIEEE DO RREM DA T 2R LN RESNDT—4
HMEMBIERBRMNSHFOND, 20lLDCD-1H#I D ADEHE
100, 1,000, X[ 9,000 ppm D A%2451) JLEEAF JLZESIZ68E
H/B.5EERARZEICKSEBEBIRRBELZT oIz, ChdD
BEEFHSERBRERICEDVELOT, 100, 1,000, &
1 9,000 ppm BETENE N, 1/20, 1/20, B 186/20D HEHFE
L=, £FELHOEHIZSARDME. FBIZ2EDERKE
DIEERE LTz, CORERT AL T, BhE R UE KA
HEANOFEHEZE(EMASBE ShEA 7= (ICI, 1976a), L
ML SEEIDRBHREIETVRADEFHAELHDOES(35
B)MSEZT. RYICETES,
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At present no guideline concerning generation studies or
fertility studies are available for methyl methacrylate.

Data of limited relevance for the evaluation of possible fertility
impairment can be obtained from a dominant lethal study.
Groups of 20 male CD—1 mice were exposed 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,
1976b). However, the exposure period of 5 days is too short, in
view of the length of the spermatogenesis cycle in mice (35
days).
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DEVELOPMENTAL TOXICITY
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HERR (B R
TR Gt - M, - F)
®&E52
FHEH (M) O
BE5Z8
s ER AR
REL AR R A
GLPEAE(ZEHL TIThN1=0ECDA14IZ it > =-FEF M RER [In a developmental toxicity study according to OECD 414 and
(Rohm and Haas, 1991; Solomon et al., 1993)IZH ULV T, A4%4!) |conducted in compliance with GLP standards (Rohm and Haas,
JVEEAF L GEME RS 99.9%) HS5EE (2708 /8% DIEIRMNHETES |1991; Solomon et al., 1993) methyl methacrylate (99.9% active
N335y (Crl: CDBR)% 0 (xHBE#), 99, 304, 1,178, KRV |ingredient) was administered by inhalation exposure to 5
2,028 ppm (0. 412, 1,285, 4,900, 8,436 mg/m)M=ET. 6 |groups (27 rats/group) of presumed pregnant rats (Crl:CDBR)
/8. I IR(G)6-15BIZIRARE L=, £ TDHRS5E(LE) |at concentrations of 0 (control), 99, 304, 1,178, and 2,028 ppm
HEHETCTLERARBICLYIRE L, BEIDAERIE |0, 412, 1,285, 4,900, 8,436 mg/m3) for 6 hr/day on days 6-15
% GO0, 6, 8, 10, 13, 16, KU 20 HIZ{To1=, {EEHE (LT |of gestation (G). All doses were administered by a whole-body
IRAARS PS8R LT-. G20ICHEIME RIS . MIRE KR URERZE |inhalation exposure under dynamic conditions. Clinical signs
RNERRZEIZTDODVTHREL. HELXDFEEZEERITEL. F |were recorded daily on Days 0-20 G. The dams were weighed
SERSE IRE BRI R UIRIRAE S E N b LT=, BRIRZEE B |on days 0, 6, 8, 10, 13, 16 and 20 G. Feed consumption was
EL. MRZAR . NAEREEL. EEOBREOFHMDRANIEZE  |recorded during gestation. On day 20 G, the dams were
&~ 1=(Staplesik) . TN, 2RRREHIKIZZL . £ L |euthanized and the thoracic and abdominal cavities were
TEREREREL:, examined for gross changes. Each uterus was weighed and
corpora lutea, implantation sites and resorptions were counted.
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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T. BEYOREDIEL. BEBYOREENEDFHEILRUE
EMOEHEDOEIONROONT, 1,178 BT 2,028 ppm &
TlF. BEORVO2BMIZBASHMOARENEBLL. TDEIC
HERHE P OREENENSAERMITIET LIz, 99 R U 304
ppm R E5ETIE. BBMORKREEMED—BHE (REORY
D28/ DFEDIZRY RENI=ESITBREDEEN A LN,
EELICENIE. BEYMOESEENOEL) IEMITRDLN AL
Motz BELLIRREMHIEBARATIEGL, FHHIVITER
DIFEDHENE2,028 ppmL FORFBLANILTIXROHON
MHot=,
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LRI TSZ AL TIEEM o1z,
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PIZxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

No treatment-related deaths were noted at any concentration
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
groups 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 of fetal toxicity was
evident and no increase in the incidence in the 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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(Rohm and Haas, 1991; Solomon et al., 1993)
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2 DD LF=FEERICHLNT. 0. 100, KB 1,000 ppm DA%
1 ILEEAFILASBEIR6 A M 5158 FT|RAIZKYIRE ST,
BEIYDNOAELIE1,000 ppm E3RESN T, BRIR IR AEM R
ERIEFBELCRSEN oIz, EELIE. SAEHTIEEA
DEERTRHRIVEH DI, R, 1 DDREETREARIN
FEHOEMABRRSN 2 EEMEL . BOIXEODMEE
(ICL, 1997b)MN 5, A291) JLEEAF )L DR IR S DNOAELIE
100 ppm &V, LALAEN S, CORER(E A AMRAICRIRE
GRERBYOT+H0EEELL. F+ALRBRIOra—L,
REOEBRMNZLL)AHY. COBEDEESDRBRRILEHE
BEIhTULELY,
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In two independent experiments on rats 0, 100 and 1,000 ppm
methyl methacrylate was given via inhalation from day 6 to day
15 of pregnancy. The maternal NOAEL was reported to be
1,000 ppm. The fetuses did not show any morphological
abnormality or malformation. The authors reported that in the
high dose group an increase in numbers of early resorptions in
both experiments and of late resorptions in only one
experiment was observed. They derived a NOAEL of 100 ppm
for methyl methacrylate from their results (ICI, 1977b). This
study, however, suffers from methodological difficulties
(insufficient randomization of test animals, insufficient test
protocol, poor documentation of results), so that the authors’
interpretations of their results cannot be followed.
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3R B Al & 55 2
AUBEAEIYVLLTORENORAREICKSRERNSH [Further data are available from a study with inhalation
FARTBERER DT —2ME 5N S (Nicholas et al., 1979), 22— |exposure to doses slightly less than acute lethal doses
27 D 1EYRSprague-DawleyF Ty %110 mg/I [26,800 ppm]® |(Nicholas et al., 1979). Groups of 22 to 27 pregnant Sprague—
A ILEEAFIILERRIZENEN1TR U545/ B (72253 D B |Dawley rats were exposed to 110 mg/I [26,800 ppm] methy!

N BIRZ%50%DEMH L E TORBDFI25K U 75%) . IEE [methacrylate vapor (head only), for 17 and 54 min per day

HEREH 6-158 (ZRE (FESDHA) L=, FRIRIZAIRI R N B 2RO |(about 25 and 75% of the time to death of 50% of animals after
HERELT=, 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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#atrEER
BEMORT. REOZVDOHBBDOAERD R UEM T |Both doses were toxic to the dams, as shown by maternal
ZELTOESHEDFEDVITRENDELSIZ. @ADEEEELF |death, loss of body weight during the first few days of
HYICEMEEC, EERAETHEBRIETD/INELA |treatment and decreased food intake throughout. The highest
BEELEMZEL. BADEAEELLICRROARERVEEREK |dose caused a small but significant increase in early fetal

R NDIETZERLE. BEAETIEFNADIBEDEMBE U B |deaths and both doses reduced fetal body weight and crow-
BEZECT, 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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AEHYIEBIRTILO—EDHEDRT, A2 JLEEATF L [Methyl methacrylate was further administered as a liquid by
% D Sprague-Dawley %5y R5PEMEEIZ, 0, 0.133, 0.266, |intraperitoneal injection within the investigation of a series of
KU 0443 mi/kg {AE (APELD500)1.33 mi/kg AEMD1/10, |methacrylate esters to groups of 5 female Sprague—Dawley
1/5. RU 1/3) DFAET. 1EIRS5. 10, R 15BIZEEREREST [rats at doses of 0, 0.133, 0.266, and 0.443 ml/kg bw (1/10, 1/5,
12k YR IEEZT =% 5 L1=(Singh et al., 1972), BENMI D EZ14E(Z |and 1/3 of the acute LD50 value of 1.33 ml/kg bw) on day 5,
KA TIIBREBESINGI o= ROBEMZZE D /N5A—2HY|10, and 15 of gestation (Singh et al., 1972). Maternal toxicity of
HERE M Retant=, RINER U FEEICKYEERTIT 5N BE—FEIR  [the dams was not examined in this study. The following
4. BROEIRM (N R) T, BERIBRUVRBIEEE, 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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#atrEER
BE T EREE GRE KNI EEDEEBIRK) EEEART, 1IN |No treatment related effects in comparison to sham treated
. EFEXIFFETHRREEHDVDIEFEHRRRAZICEAL T, # |controls (distilled water or normal saline) had been revealed at
SICEEL-FEIXITIR208 IZIX & DN oT=, FIEREE |termination on g.d. 20 with respect to resorptions, numbers of
SR (MERE) DRAEKRFHEIEIMAIEIRIZHDNT=H . BHE R |live or dead fetuses or mean fetal body weight. A dose-related
- [Tz ot=, increase of gross abnormalities (haemangiomas) was found in
the fetuses, but there were no skeletal malformations.
] |
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(Singh et al., 1972)

[EZ

HEMES

CASES

MES

ER
Dabiy

Bk AAEZA

GLPES

RERETF

HERR (T2 R

TER (M. - F)

R58

FRAER (MR OB

REER

BRI

RECHTR LM
Ffz. BIDHEE T2 DAL F=Dutch™> Y F1if120.004, In a further study, groups of 12 mated female Dutch rabbits
004, BV 04 mi/kg AE/BDOFAEZ 1FIR6-18HIZEERERN |were treated by intraperitoneal injections with doses of 0.004,
SESHC & YIRS LT(CI, 1976b), ENPIILRERHARIIC—ER |0.04, and 0.4 ml/kg bw/day from day 6 to 18 of pregnancy (IC,
fRTHAERIEL. BERKEDRSHADEILIZDONTEHEIZ |1976c). Animals were weighed at intervals during the

B Lf=. E298 2B ERHRL. £EERRRUVBHRUVERE |experiment and were observed daily for any change in clinical

HEREH IR DODWTFEZREL -, BBIRZBHEL . KAEAITE. 5 |condition. On day 29, the animals were killed and their uteri
BEL.EERVEEEREL, 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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Nine animals, distributed evenly between the groups died or
were killed prematurely during the study. In addition, there was
a high incidence of peritonitis probably due to the irritant
properties of methyl methacrylate and an increase in
respiration rate in the top dose level group. Fetal weight was
significantly reduced at the 0.4 ml/kg bw/day level and an
increase in the numbers of early resorptions was observed at
the top dose only. There were no increases in soft tissue or
skeletal abnormalities.

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

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

ER

EEtt

S8 D HIHIRERL
Hig

5| A CHk (FE 3D

(ICI, 1976¢)

(ICI, 1976¢)

[EZ

5-10% Dt BSEFHHR

OTHER RELEVANT INFOMATION
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Raje 5 (1985)[F B2 5 R ZHRBZALNTS Y100 ppm (¢ [Raje et al. (1985) tested the local and systemic effects
0.410 mg/1) DAZH)JLEEAF ILERABR DB RV EHH  |following inhalation of 100 ppm (70.410 mg/I) of methyl
BREHARL-, BRIN-EIbIX 2R X (F4ERBIDRE |methacrylate by rats using different exposure periods. The
RICHRIh =R S>-Mn/H . fhio) i & i3k & U FE T |changes observed were interalveolar congestion/hemorrhage,
Hot=M IBRDORERICIETISIFEREINAAN STz, Zh |pulmonary vasodilatation and edema, observed after an
R [EMMAD D B E 12 1+ T4, RO EMME (CHEE [exposure time of 2 hours or 4 hours, but not after an exposure
BERIBIERERL TSI LETRT HDEEESITHEIRL T |of 1 hour. The authors conclude that this indicates that MMA
W5, AFTRDOZOERITZLEEDONS, has a direct irritant action on pulmonary capillaries as well as
on alveolar capillaries. This interpretation of the findings
seems plausible.
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CHO#RRIZF 1T B hbk B AR HA(SCE)DEEFE D FER TIX |A test for induction of sister—chromatid exchanges (SCE) in
S-9 mix HY/EL T2HRELIBRIZCEEDBGEFRTRANE  |CHO cells led to a marginally positive finding with and without
Mtz S-9 mix FE T TlE. 229V JLEEAF LIE500 u g/ml |S-9 mix after treatment for 2 h. With S=9 mix, methyl
EFTORETEEETHY. 5000 y g/ml (2/2 EEX) BT 1,600 |methacrylate was negative for doses up to 500 u g/ml and
M g/ml (1/2 RER)TIESCELEE DR KMEN R EBL AL D 1.4 |marginally positive at 5,000 y g/ml (2/2 experiments) and
T, KBEDEGMETHoT=. S-9 mix IEFEFE T TIL, LAY [1,600 y g/ml (1/2 experiments) with the maximum SCE
FAEEENHSSCEHEENIEMAN6 A5 1,250 u g/ml D |frequency being 1.4 fold over control level. Without S—9 mix, a
" SFHETHON. RAZETEMERBLAILD2{ELLT T |weak but dose-dependent increase in SCE frequencies was
LCES f=. MRS MEICEET 2T —2IF 52 5N hot=, SCESEED |observed in the dose range 16 to 1,250 u g/ml with the
LS DEMIEIDNAEDEFEMAEERIZED KLY . L LA |maximum effect being less than a doubling of the negative
R EADEE (S-HOER) ICKYFEHKINTIzLDTHAI, |control level. Data on cytotoxicity were not given. Small
increases in SCE frequencies might well be induced by cell
cycle delay (prolongation of S—phase) rather than by direct
interaction with DNA.
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A fall in blood pressure was noted in the first 3 min following
the application of the bone cement and an increase in
pulmonary artery pressure was noted during the first 10 min.
There was no correlation between the concentration of methyl
methacrylate and either of the reported effects (Wenda et al.,
1988).
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Methyl methacrylate is clearly irritating to human skin. Nyquist
et al. (1958) reported erythema and eczematous dermatitis in
18/20 human volunteers to methyl methacrylate (5% in paraffin
or olive oil). No skin reactions were reported in a 48—hour
patch test on the same individuals with heat—cured acrylic
resin containing 5—6% residual monomer (Nyquist et al., 1958).
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Spealman et al. (1945) reported mild erythema, limited to the
area of application, in approximately one third of 50 volunteers
after a 48—hour exposure (forearm) with saturated MMA cotton
pellets (Spealman et al., 1945).
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Karpov (1954, 1955) reported irritation of the respiratory tract,
weakness, fever, dizziness, nausea, headache, and sleepiness
after 20-90 minutes inhalation of MMA vapors at
concentrations between 48-480 ppm (~0.197-1.968 mg/1). A
threshold limit for changes in the electrical activity of the brain
(EEC changes after light impulse during exposure of 5
individuals to 0.02 or 0.04 ppm MMA for 5 minutes) was
reported to be 0.04 ppm.
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HRIEHESE
YN (HFE) DEEDHER T, EEZE(=8)DMIEMREL T |[In denture laboratories in Manitoba (Canada) concentrations of
WA X1 TIE4.09 ~ 30.64 mg/m* DiEEIOMMALGEIEESH  |MMA from 4.09 to 30.64 mg/m* were measured in the
T=(Korczynski, 1998), 164, BB NDZES P DEE(L3.68 H |breathing zone of workers (n=8) (Korczynski, 1998). In 16
5 3841 mg/mDEFHTHHZENHIBALI=, CDT—HH 5. |cases, concentrations in ambient air were found that ranged

N ZRPOMMAERE (ZRBEDEEELLEDMDES EDR  |from 3.68 to 38.41 mg/m’. These data show quick exchange of

JERR TE#E. RFIIKBEIN=ENH LB, 20-305 12 1=Y MMA concentrations in the air directly surrounding workers
MMAZELEL TULVD A IFERE I THCR B R UHEED R |and other parts of the room. Persons manufacturing MMA over
DUVTEHRZD, 20—-30 minutes complain about irritations at skin and mucous

membranes as well as at the eyes.
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Skin and respiratory irritation are reported for subjects
exposed to monomer methyl methacrylate: Nyquist et al.
(1958) reported erythema and eczematous dermatitis in 18/20
human volunteers exposed to a 5% solution of methyl
methacrylate in paraffin or in olive oil. Karpov (1954, 1955)
reported irritation of the respiratory tract, weakness, fever,
dizziness, nausea, headache, and sleepiness after 20-90
minutes inhalation of MMA vapors at concentrations between
48-480 ppm (approx. 0.197-1.968 mg/1).
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Pure methyl methacrylate has been shown to produce severe
skin irritation when tested undiluted on rabbits skin using a 4—
hour and up to a—24 hour exposure period. There are
indications from studies in animals that methyl methacrylate
can be irritating to the respiratory system.
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RN DIEALIZEY 229V ILEEAF LIZEUDIRFITIZSNIL
RRIFENTOAENA, FEEICBORZEE LD EAREN
TEfz, FIAARERT =205, A2 ILEAFILIZEEHD
WERISH L TE R FANENSTENTENS, EITRLEE
T—RIZEDE, AFDVJVEEATF JLIXIEIREE R R UK S 2%t
LA HB(RIT/38)ENFHEN S,

In contact with eyes methyl methacrylate has shown to
produce only weak irritation of the conjunctivae not to be
labelled according to EU regulations. The available data
indicate that methyl methacrylate is not corrosive to skin or
eyes. Based on the data presented above methyl methacrylate
is classified as irritating to respiratory system and to the skin
(R 37/38).
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Methyl methacrylate is not corrosive in humans.
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MREHRES
A IVEEAFILIEZLDAN R DNJRARPERIZLDRESR [Methyl methacrylate is a widely used substance to which many
FBEZTBLERASNTWS2METH D, AR GHESZLTE/ |people have had repeated inhalation and dermal exposure.
T—EHERC, FERUOBBPEAZLUICKEEMT HEL0S,  |Numerous case reports of skin sensitisation in certain
HAMERBETOEEREEEIZDONNT D ZLDIEHIFRE HTFE |occupational environments, where frequent and prolonged
T 5, B—DEFIHNEEREHRBTOERBITHRESN [unprotected skin contact with monomer containing
= preparations was common practice exist. Single cases were

IR MMAJRBANDRERFZICEY. BUEGE A TIIRERE/EMZES| |also reported in some medical and cosmetic applications.

i SHRITAIREMEN DD, BIEDFEE (X KELLEILT SLSIZE |Repeated exposure to undiluted MMA may lead to skin
bh, T, REILFGEICHTEREEERET NETH |sensitisation in susceptible persons. The incidence of

5 sensitisation seems to vary widely and reactions to impurities,
stabilizers, etc. should also be taken into consideration.
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LIBTIZMMAIZIEBRL F=E LV SERE DLV 20 N DL RS T« |When 20 female volunteers without reported previous contact
TITHRRINS T4 REA) =T lH5AMMA (FE . ZEIEH] |to MMA were patch tested with 5% MMA in liquid paraffin or
EEFTREINT) T/YFTRAEITOEBRIZ, 1ISBAMRIEL.  |olive oil (purity, stabilizer content not indicated), 18 responded
SIS EEED TSR ERICRSAERERIEETRLT=, B |with skin reactions varying from erythema to delayed
YEME RS &R RS E DAL R B TEFICKYITH N |eczematous dermatitis. A distinct differentiation between
SR Motz B—DHERE . 5.2%M56.4%DITXFEMMATE/Y—% |sensitisation and irritation reactions was not made by the
SLMET ) ILEIEDINSIETL— TR/ SyFTXRLT= |author. In a follow-up patch test of the same subjects with
H. BB RIS IFBESh M o7=(Nyquist, 1958), small plates of heat—cured acrylic resin containing 5.2% to 6.4%
of residual MMA monomer no skin reactions were observed
(Nyquist, 1958).
B |
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HRIEHESE
1%EROX /o2 ST MMAIR & T48HFREIREZE/ Sy F T AR%30 |A 48-hour occlusive patch test with undiluted MMA, containing
ADRSUTAT TTo1=z, 2B EZITHBIMN1HIIZH B4, 108 [1% hydroquinone, was conducted with 30 volunteers. After 2
IZIZEELI2IADRS T4 7 TIIEERIGIEH DM D |days, one case of erythema was observed, at day 10 no skin
T2 198RS TAT D55 20 AN EFDELDEMGLIZEL |reaction were observed in the 27 volunteers who returned. At
FETFrLo oSN, 48K (5T R 8 /it CGRIE) A32 |day 19, 20 of the volunteers were challenged using the same
FEFIZHDNT-, BB RIED3E B DEFIH2E B DEA10H |procedure at a different part of the back. In 2 cases, a positive
BICBREINTz, COEHITILEE DFEEIZ) 2/ BRZEMD  [skin reaction (irritation) was seen after 48 hours. A third case
BRINT-, REBREERLIERSUTATDI6M2AME|E [of a positive reaction was observed 10 days after the second
HmANTI Y HERAF /% TRERSNI=AS, A1) RISH7R |application. In this case, lymphocyte infiltration of the skin
ER STz, SANDRTUTATHA)—TH(RFEILEISE  |area was observed. Two of the volunteers with skin reactions
1%) 120%MMAT48~ 7285, /Ny FTRAMEENT=(Finn F+ |were subsequently tested with hydroquinone 1% in petrolatum,
2N —), 2,10, 20 R U30B RICKEEDREIGIEH DN D |and did not show any reaction. Forty—five volunteers were
120 0B ZICFERBAL TH2HEICA O RIEHRINADN D |patch tested with 20% MMA in olive oil (stabilizer content 1%)
f=(Cavelier et al., 1981), for 48 to 72 hours (Finn Chamber). No skin reactions were
observed after 2, 10, 20 and 30 days. A challenge application
after 30 days did not reveal any skin reactions 2 days later
(Cavelier et al., 1981).
#55m
JERR
ExEH
{E581E O HI IR HL
HE
B A3k (FT k) (Cavelier et al., 1981) (Cavelier et al., 1981)
IS
HERYESA
CASES
HHEEE
SR
HE T A FEAER
o=t s RIS AR Skin sensitisation
BETHAY RIUTATIZ&DHER Volunteer studies
RERAREE
T—RREH %
WEREDERA
AR
Zﬂﬁx{iﬂﬁﬁﬂ%ﬁg?—g
4 |
#atREER
HIREE
+HES

54




MEREHRESE

MMA (#EE . R RIS EIXRINTOELY) ZLAAFTET-HR
DRLYEEZES0ANE /A DRIBLIC48EHEEDF T
BELTRBRIC. 2IAT/ Y FRERICEED K EREH
Hohiz, 10BZICRICANRDOBICEHD S ETRES
Ntz 8B T/RYFREZERICIEEERGIEHENE

Following exposure of 50 medical students to pellets of cotton
saturated with MMA (purity, stabilizer content not indicated)
sealed with elastic bandages for 48 hours on one forearm, 21
individuals showed a mild skin irritation after removal of the
patches. After 10 days the same individuals were exposed in a

IR hhot=, similar way on the other forearm. No skin reactions were seen
immediately after removal of the patches at 48 hours, but a
few hours to 4 days later, skin erythema occurred in 10 of the
individuals (Spealman et al., 1945).
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Fisher (1978)[& B AV FEFIFAL TLVSH R EDEA KR E % |Fisher (1978) reported 2 cases of contact dermatitis of
WEBZEREL =, BKIEXILERLI-% . BBERICHT-UHE |surgeons using bone cements. Paraesthesia of finger tips in
FTHHNBAX ITZRRVEBEEDMEMEDIKEDISHXNDEE  |the form of burning sensation, tingling and slight numbness
RENBEINT, COEEDHEETHENTHS, &S |persisting for several weeks after dermatitis had subsided

a5 BRUBEAVMEEMOMKIELThERShiEh o1z, were observed. The nature of the effects is not certain.

Neither the exposure period nor the composition of bone
cement mixture was indicated.
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Fries & (197579 LB E AU MK B[S X DS FLE |Fries et al. (1975) reported a case of a surgeon with a contact
DUEFIZDNVTIHREL =, /S FTALDFERIEIMMA (#1EE, |dermatitis to acrylic bone cement. Positive patch test results
REFEEIIRENTOEL) IZHLTDH#BETH o=, F |were obtained only with MMA (purity, stabilizer content not
FELIEDIENCBEEAERYIRSIEFIZHITS1EFID |reported). The authors reported another 13 cases of dermatitis

IR BEXBIMELTEY. ZOSETHIEMMA (A1) —Tmd, in handlers of bone cement, 7 of them giving positive patch
10%; MERVREFISEFITREINTD) 0T B/ \FTAME |test results with MMA (10% in olive oil; purity and stabilizer
ELBHETHo=, content not reported).
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Darre 5 (1983) XM\ BRI B ERIZE TR B AT S |Darre et al. (1983) reported one case of contact dermatitis to
AR IE R VEGICDONTIRELTHY .. MMAGY) (#iER T |bone cement in an orthopedic nurse, with a positive patch test
ZEFIEETRENGEI 1) TR T B/ FTRAMER(XE |result to MMA (5%) (purity and stabilizer content not

ER HTHo =, HIITFILTLFROFERAICKYFRSNT-, |indicated). Contact was prevented by using butyl rubber
NHDHEERIEVedel 5 (1983)I&->THIRESNTLVS, gloves. These results are also reported by Vedel et al. (1983).
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Kassis 5 (1980)IIE M EBEIRICEITEBEAVMIR  |Kassis et al. (1984) reported 2 cases of contact dermatitis to
G AOEMBER2EFICDOVTHRELTHY., 5514l(XDarre  |bone cements in orthopedic nurses, 1 case had already been
5 (1983, LEESR)ICKYBRICHESN TV =, COERFITIE  [reported by Darre et al. (1983, see above). The reaction to
BEEAV AR D DM S ITHT B RIGIEIRESNTULV  [other ingredients of the bone cement preparation was not
Motz BELIF/NYFTAMIAW=E/Y—DHEMNTB |tested in this case. The authors admit that the monomer used
THoI=CEEROTNS 26IBDEBDEDRD/NYFT AL [for the patch testing was of unknown purity. The second

ER TIIMMAR [EBIRFIR VR EFICH T D REMBHOMNA  |patient did not react to MMA or initiators and stabilizers in a
o=, RRDE/I—(REH. MEIZREINLGMoT=)%F |patch test on the back. However, an occluded application of
BICHAEERLIGAICIERIGHA RO DN, 2485/ #(Z(X55 |undiluted monomer (stabilizer, purity not indicated) to the
WIS RISIZE Tz, fingers, where the patient experienced the reactions, led to a

weak positive reaction after 24 hours.
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TOVIWHEBEANI T BIERR EREFKEL-SFIED |One case of a surgeon experiencing contact dermatitis to
1FEFHI HSPegum BT Medhurst (1971)IZ&KYERESNT-, [Ri& |acrylic bone cements was reported by Pegum and Medhurst
DE/R—RUBREIOR YA ILRILAF IR (FEBT 12 |(1971). Positive patch test results were obtained with

. F110%) 233 B/ FTRACDFER (KB IETH o= ZEHI. |undiluted monomer and the initiator benzoyl peroxide (10% in

R DAF L—p-RILAD U (BRI F2%) BT AA)LE U E |petroleum jelly). Patch tests with the stabilizers, dimethyl-p—
(kF2%) 233 B/ Sy FTRAMER X TH -T2, toluidine (2% in petroleum jelly) and ascorbic acid (2% in water)

gave negative results.
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EREBRITICET2FORERREEDIHAELZBHMELIZE |Of 106 dental technicians responding to a questionnaire
FIRIZEIZEL-EEBR I T1068 D55, 19%DFDFIBR G |designed to investigate the incidence of hand dermatitis in
FREL., BEEREREER(II5%THo=. FOKERIE |dental technicians, 19% reported irritant reactions of the hand,
BIOFBULPHERDFRERANTIZTTYYILE/I—RIKE  |[the incidence of atopic dermatitis was 15%. Half of the cases
YRS EVNSHEREICEEL=ED THol=, KiEDREREILE  |with hand dermatitis related the problem to handling acrylic
EThbEEZDNT=, IR T 42 HAMMAIZEERE TS 7L [monomer liquids without using protective gloves. The skin
X —HEMF RS ERE L, RIBMEESERAEL-EET |problems were considered to be mild. Four technicians
BHEERREIZS MLz, 7YYL E/I—IZxtTF 5/ F T  |reported allergic contact hand eczema due to MMA. Seven
e ARBHEERLEDLDIE— AL Mo, BEHDILZE/Y—% |patients with eczema of the irritant type participated in a
ER HYHE->TWAERB T TIZEITAMMAIZR 3 53T L JL  |clinical investigation. None of them showed a positive patch
F—DIEEIFHERAIEL, BOIT10%UAT THHESERDIT  |test reaction to acrylic monomers. The authors concluded that
f=o BEIN-RERIGIZIET VLAY D DOMD RS H [the frequency of contact allergy to MMA among dental
B ELTLAAIEESE L H S M. CORIRBIEIF D+ 5% {F#IZ XK |technicians handling monomers is relatively low, presumably
YRI5 EE Z BN S (Estlander et al., 1984), below 10%. Other ingredients of the acrylic preparations may
contribute to the observed skin reactions and the problems
may be resolved by using adequate hand protection (Estlander
et al., 1984).
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MMAZELT 7 ILE/R—E2R T HBERWZERMYK-OTLY
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RRHABRICBDTRAEL . 814N EEERET D LUCKEE
BISTOULE/R—E /TN, ZORRITETHFORK
BRRILBEDRBAHEEROBEAS TR THRESNT=, £
DOFEDEER . MERRE., BRI HRRTEREA25%TH
Stz EEROBEFTHYILE/I—DBRYRVNEER Y
HEEHRMICHCTEML BECBEENI=T V) 5k

A group of 293 dental technicians, technical assistants and
students handling preparations containing acrylic monomers,
including MMA were surveyed in a questionnaire study.
Eightyone percent were handling acrylic monomers daily
without skin protection. Current hand dermatitis or previous
local dermatological problems were reported by 17%. Other
finger symptoms, numbness, whitening, feeling of coldness and
pain were reported by 25%. Frequency of symptoms increased

ER HTBTLILF—ILEN2%EME SN TITBELLY, DB [with the frequency of handling acrylic monomers and the
ATRBERENBOONI-ETIE. HRIICTFE—ERER  [duration of occupation. Only 2% reported a previously
RFFZUILXF—EEXBRUEEXDMEEEIEYEE  [diagnosed allergy against acrylates. Persons with current
hot=, BEERGICEATAMMADREINEITREADEETHS dermatitis reported atopic skin disease during childhood or
(Rajaniemi and Tola, 1985), allergic rhinitis and conjunctivitis more often than the others.

The role of MMA with respect to the skin reactions remains
unclear (Rajaniemi and Tola, 1985).
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BEICMMAZEF T SR EERSI=CEDHSH. RUTZELY [One hundred and seventy—five dental technicians or students,
BRI £ RIEFE175AZMMAQYD 7 Sy F T A HY4T40 4 |with and without previous experience of handling MMA

SRR Tz BBt RIS X REIN Mo =(Marx et al., 1982), containing dental materials, were patch tested with MMA (2%).

No positive reactions were observed (Marx et al., 1982).
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1974~ 1992 | ZBREIN-EH AERYERSIEZ TELT- |Four cases of occupational hand contact dermatitis caused by
BT D F DI 8 & D AFE I H'Kanerva 5 (1993)IZKY  |working with dental prostheses observed between 1974 and
HESNT=, ZDIEIFIEMMA(T ) F1-10%) [TLD/%y |1992 were described by Kanerva et al. (1993). Three of them

e FTANCTHBEDREER LIz, TFILTYYL—k, TF LT % |revealed a positive patch test reaction with MMA (1-10% in

R YL—rERUPERAFSTOE L AZSY L—MZ & D EIERE/ED [petrolatum). Concomitant sensitisation with butyl acrylate,
gEIhi=, ethyl acrylate and hydroxypropyl methacrylate was also

observed.
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Fisher (1954, 1956)(& B RMEILEI A2 H1) L —EAEME R o 7= [Fisher (1954, 1956) reported 4 cases of dentists or dental
F=OICFICEEREFELEEMESHAWNEEFRR T E4EH]  |technicians with hand dermatitis due to handling of self-curing
FELT=, MARX TRI—EAIMESNT=, /SYFTARD |methacrylate preparations. The same cases were reported in
R AEFHELTHE/I—(FE. RERIEE(FEEN TULV |both publications. All 4 showed positive patch test reactions
e W) BREERE/I—HAUMR P ERBIEER T+ RIIZ% |with the monomer (purity, stabilizer content not indicated), the
ER LT RIGE R U=, SVEIEEIRY) T — IR < —$KIZ |self-curing monomer preparation and to a self-cured disk. No
xS RIGIFEEINGE,N T, reactions were observed with heat—cured polymers or polymer
powder.
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E/AZD)—h, DAY L—RRUARDYJ A JLR)LFF R |A case of a dentist is reported who used new materials
FETHMHERAVZEREDEFLHRESNATIND, containing mono— and di-methacrylates and benzoyl peroxide.
1%MMA, 0.5% 2 A ILRILAF IR RUARKEDH#AEE AL V= |A patch test with 1% MMA, 0.5% benzoy! peroxide and the
INYTFTACDER BB T BRSO HFNEESN ., |original resins showed only positive reactions to the resins, but
AR MMAR IR AIRIVAFORIZH T BRIGITERDHSNA  |not to MMA or benzoyl peroxide. The patient also reacted to
Motz REFIEBRETSN-TEIED D THARJIFL Y |triethylene glycol dimethacrylate, a constituent of both tested
)= AR L—MZE RIELE=. resins (Riva et al., 1984).
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FIIRERDHA AT TR ITEFIEI6AZENRELT, |46 dental technicians or dentists with hand dermatitis were
A ILEEAFILR UMD T IV (A2 )L)IZx T BFL  |tested for allergic contact dermatitis to methyl methacrylate
ILE— MR ERXDBRENITHOIT, Tt HTI0%X  |and other (meth) acrylates. Patch testing was conducted with

SRR [F2%DE/R—FRAWNT/INYFTAMITh Tz, 4 AHA2%41)|10% or 2% monomer in petrolatum. Four of the patients reacted

! IVEEAFILICH LTI RIS ZERL Iz, fEDT ') IL(A2491)  |positively to methyl methacrylate. Concomitant sensitisation
L) BRIC T BRI RRELERZR S f=(Kanerva et al,, 1988),  [to other (meth) acrylates was observed (Kanerva et al., 1988).
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BARBETHIIL (A0 BBRUME N ZEE EF A2 [Six dental nurses and 1 dentist with an allergic contact
SyBIRIZR T BT L IL T —E AL 1S X D 85} B #1764 |dermatitis to dental composite resins containing a variety of
RUBHEIRENMRELT. EOHDTHYIL(AE91))L)EE |(meth)acrylate and other components were patch tested with
FRW =\ FT AR TN, 748 248 HAMMA (fili E several (meth)acrylates. Two of the 7 reacted positively with

ER 99.5%, ZEFIEEITRENTULVEL, T F2-10%) [ZxtL |MMA (purity 99.5%, stabilizer content not indicated, 2-10% in

Bt RIGERL. ZDMOEBRMNED—HICKHL THBER
%R L71=(Kanerva et al., 1989),

petrolatum) and also showed positive reactions to some of the
other test substances (Kanerva et al., 1989).
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Van Ketel (1977) reported a case of contact dermatitis of a
dentist who reacted positively to a catalyst used for the
preparation of dental resins (chemical nature not mentioned),
but who did not give a positive patch test reaction with MMA
(10% in petrolatum).
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EBUEFESOHIEHBEIT 28 HMMA(T ) F5%), B |Two dental technicians with chronic hand eczema revealed
IFLHYA—ILT AR L— (T2 H2%) 2% LT/ |positive patch test reactions to MMA (5% in petrolatum), and
FTACBMERGERLTZ 55148 [$AEDp-k LA B |ethyleneglycol dimethacrylate (2% in petrolatum). One of the
VEBHIOMN) TFLFT)A— )LD A9 L—rRUTRSI |patients also reacted to the catalyst p—toyldiethanol amine
SERR FLoF)A—I DAY L—MZE RIELT=, Ml EEIZRTE |and the cross-linking agents triethyleneglycol dimethacrylate
FITHAEROX /OE/RUDIILIT—TIL (T H1%) 2R |and tetraethyleneglycol dimethacrylate. Neither of them
LM DT, reacted to the stabilizer hydroquinone monobenzylether (1% in
petrolatum) (Farli et al., 1990).
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Kanerva & (1992)(x7 7L HBEMEZRBEIN T, /X DI |Kanerva et al. (1992) reported a case of a dentist exposed to
IREERZRIELT-A, lEDERH NS X ITEEIEXD |acrylic denture materials who experienced pharyngitis but no
R ERFHRIBLTOVRNEREDIERZREL =, /Sy FT A |asthmatic symptoms or symptoms of rhinitis or conjunctivits
JER FERIIMMA(D Y 20)EESLT I ILEER (F A2 JLEE |at work. Patch tests with 18 of 30 acrylates or methacrylates,
30FENS5H18FE ThHtETH 1=, including MMA (2% in petrolatum) were positive.
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Kanerva 5[E1997FE 12 (MMANDRBEEN HDMWERE D/ |In 1997, Kanerva et al. published a summary of patch tests
FTAMBEZEDMEZ AR -, HERE DT AN G RIEZE |reports of subjects with previous exposure to (M)MA; 7.4% of
FR RLT=. the subjects showed a positive reaction.
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Among 82 patients suspected of occupational sensitisation to
acrylates from either exposure to dental materials or
anaerobic sealants, 11 were identified as having been
sensitised to acrylates over a 5—year period. One patient
reacted positively in a patch test with MMA (5% in petrolatum)
(Guerra et al., 1993).
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Seven workers exposed to a self hardening acrylic sealant of
unknown composition developed a hand dermatitis. All 7
showed a positive patch test reaction to the unpolymerised
sealant (undiluted), 2 of them showed a positive patch test
reaction with MMA (1% in methylethyl ketone) (Magnusson and
Mobacken, 1972; Mobacken, 1983).
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HRIEHESE
RIS RERTITHERMES—SU B ZEMIZERLI=IZK |Six patients with skin dermatitis after occupational use of
ERERBLI-EFHITE/I—ITXT DM 7L ILF—K |anaerobic sealants without skin protection, were investigated
IEERRE LTz, 5536l1E/ Sy FT AR TMMA (T 21) > #110%) & |for contact allergic reactions to monomers. Three of them
VERAFSITFILAZGYL—R (D1 h2%) 2 LIBIER  |showed positive patch test results to MMA (10% in petrolatum)

e IEERL. 2BlIETFL T a—ILOAR91)L—k (T4 25 |and hydroxyethyl methacrylate (2% in petrolatum) and 2 also to

ER 1%) I L CHEBERIGERLIz, E/X—DMERUVREH| |ethyleneglycol dimethacrylate (1% in petrolatum). The purity
EEIIMEShLI oI, REFIIIEIBFIZXFBRIGIE |and stabilizer content of the monomers were not reported.
BREFEh i h o7=(Condé-Salazar et al., 1988), Reactions to stabilizers or initiators have not been

investigated (Condé-Salazar et al., 1988).
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MMAZAR—REFZ2DDEERS—) T FIZ15BH 554 [Clinical examinations of 20 employees handling 2 industrial
RCERYRS - E B 208 RUTLUILX— KR E X DET |sealing agents based on MMA for 1 month to 5 years and 56
WZEZ =R T4 756 BHERKRIREEZH1=A', ML |volunteers assessed for allergic contact dermatitis did not
RKDWHEBEEREN G o=, O— T FIZ A= [reveal any evidence of contact dermatitis. Occluded and

AR ERUVIEFRAZENNYFTRAM IO =, SARYOFEKIZEF  |unoccluded patch tests were conducted with the sealing
BeEE R & TULVAEL V(Pasricha and Gupta, 1985), agents. No further details concerning the composition of the

preparations is given in the article (Pasricha and Gupta, 1985).
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Mikulecky 5 (1962)[EMMA (175U \L5%, #EFE . & TE Fl& & (&R [Mikulecky et al. (1962) described 4 cases of slight skin
SNEH ) ICHEMICRBSNT-EBE TRED KRS RIGD |reactions of occupationally exposed patients to MMA (1 or 5%,

SEIR FHONT-MERIEIRE L. RIGHFBMER L7 L ILEX—ET |purity, stabilizer content not indicated). It is not clear if the
B ESMEITEATH S, reactions were of an irritant or allergic nature.
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EREFEETOMMAIZK T ARAEMIXBEFT LA MTIZE T [In patients with limb prothesis, sensitisation to MMA seems to
AMMAEE B EAVNDLELFIAELERBEBH THLZER |be a very rare event compared to the widespread use of MMA
ThHALIIBHNd, COFREFEIZEEIZETDIEIRTR |containing bone cements in arthroplastic surgery. This is
%z FE T A, LEIFEBETES, understandable because this way of administration bypasses
JER Fisher (1986) (I ZFREZFBENBEIMESN I ENHHEL T |antigen presenting cells in the skin.
BOTENTH D LB T, Fisher (1986) stated that patients receiving prosthesis very
rarely, if ever, become sensitised.
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Monteny 5 (1978a) [XRXBHEIR AL 1% 32 (T7-FBE THESH |[Monteny et al. (1978a) tried to link cardiovascular reactions
DM ERRISERARICETEEZSDRERIGERED |observed in patients undergoing hip arthroplasty to possible
[FESEHA =, WIXEE25BZH 1T 5B MEHER 53RV |immunological reactions involving the complement system. He
ADMEPREDEILEFE=F—L LIz, BEAVFDEAIZLD |monitored 25 patients for changes in serum concentrations of
R THHARDFHACIEFZEINGEMN o=, TIL=FS5E /8L, T |the hemolytic complement components 3 and 4. The
ER BZ— LRI\ HO=Y LERWN-FHEDH D EEAVRD |introduction of the bone cement did not induce activation of
BARNHAERDEELFHILEFEL -, the complement. Only anesthesia with flunitrazepam, fentanyl
or pancuronium induced significant activation of the
complement system prior to the induction of the bone cement.
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Monteny 5 (1978b) IXRXBAEIR LT E 2 (TT-BE4L2E D55,
INFTANTAY—T 20750\ LA0%DMMAIZ L TRt R
BERLEVEGERE L=, MMA(REFIS B R UHEILTR

Monteny et al. (1978b) reported one case of a positive patch
test reaction to 20 or 40% MMA in olive oil out of 42 patients
with hip arthroplasty. No reaction was observed when a 2-5%

ER ShiEmotz) D2-5%4 Kk EA N/ A FTAMTIXRIGIZER  |solution of MMA was used for the patch test (stabilizer
"IhiGEhof=, content and purity not indicated).
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Foussereau i (1989) [ N TRRBAEI B E EE(ZH TS/ VyF T |Foussereau et al. (1989) reported a positive patch test
AR TMMA (T2 m2%) 1233 L TREEZ RUEHIZIRE |reaction to MMA (2% in petrolatum) in a patient with a knee

SEIR L1z ZEH. FBAFIR VU ALBEE DML . HALIEIE  |prothesis. No reactions occurred to stabilizers, initiators and

’ MBI T B RIS IEEISHA ST, other constituents of the prothesis or to antibiotics.
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FHRAAIBEICHLTRAEEREAEOHONT-EBEIZH T |A positive patch test result with MMA (2% in petrolatum) and
BI8YFTARTIIMMA (Tt 5h2%) RUPEDHNDFT4') |several acrylates and methacrylates was reported in a patient
IVEER U AZV) VBRI L CIEE RIG A RSz with an incompatibility reaction to a surgical prothesis
(Romaguera, 1985), CDMh . HEXIZLDBB T L IILX—HHE [(Romaguera, 1985). Another case of eczematous allergic

SER il B2 8 % DIE I Romaguera 5 (1990) IZkYEREShiz, contact dermatitis to a limb prothesis was reported by

- INYFTARTIEMMA(T ) 2B B UMD DM D A524') |Romaguera et al. (1990). Positive patch test reactions were
IVEEFS 1T Tl OO LEEAD) D LRUA/NLMEIZH L TE |obtained with potassium dichromate and cobalt salts as well as
SHERENEDONT=, with MMA (2% in petrolatum) and some other methacrylates.
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Casati i (1986) (XBEEIH A MR ICH A LRZEYEE R UM [Casati et al. (1986) claim that an anaphylactic systemic
2TV BREREICHETERADMEET RUSKE X |reaction with sudden fall in blood pressure and a
BEFSILETFTI45F L —RBIFFERLI=A29) JLEEEH |bronchospasm in an asthmatic patient undergoing arthroplastic
TAUNZKBEDEERLTINVS, EELITRE L. ChHIE [surgery and receiving different medications and blood
ER BICHERRETHHLERHT-, transfusions was due to the methacrylate containing blood
cement used. The authors admitted that this was a very rare
event in their experience.
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Romaguera 5 (1985) [ A TRXBAETIC K5 B 8EX D& 5 HEE T|Romaguera et al. (1985) reported a positive patch test result
g 1%, Bl I —T )LHR2EMMAIZR L T/ 8o F T RMER AT |with 2% MMA in petrolether in an individual with an
R Hof=LHmELT=, osteomyelitis from a hip prosthesis.
#55m
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Bradford &2 U} Sheff (1948) [£A%%5") LB S (& D FhHE [Bradford and Sheff (1948) described a case of a inflammation
HEEEORIEDVERZEREL -, BEMPERALZEER |of the mucoperisteum due to a methacrylate containing
ERCII B A4S & ICKR BN E LTz, RIGIEXBASAITMMAIZ |denture. A skin test with the denture material resulted in a
e EBET DEDEEHAH%E T, Fischer (1954) A FiEMEH #4 |skin rash 48 hours after application. The reaction cannot
ER EEDRBICHEMSETRILEBAHRD KR ERISED KD |clearly be attributed to MMA and may be due to a mechanical
W AERICER T 5 6L H 5. effect as Fisher (1954) obtained similar skin reactions by
stripping other inert materials to the forearms of patients.
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Fisher (1950)IET7 VL REHICEDBDEEZ DNT-ORA K |Fisher (1954) examined 20 patients with a stomatitis which had
BE20PZEBREL=, N\ FTANCHERIGERLIZZED  |been attributed to acrylic dentures. One case of allergic
SRR 5. MMA (i . REFIE ZIE TSN TULVELY) IZXF ST LI [hypersensitivity to MMA (purity, stabilizer content not
- F—tEBEEENNRESNT=, indicated) was identified by a positive patch test reaction.
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Kanzaki & (1989) [(XZF WP ICEEN S L EDEEMMAIZER |Kanzaki et al. (1989) reported a case of contact stomatitis
FHEMEONRDUERNZERELTz, CDEETIEAMMA(T |resulting from a large amount of residual MMA in a denture. A

IR Tk $10.1-5%) (SR L T/ Ay FTRARTHERENEZREIN  |positive patch test reaction to MMA (0.1-5% in acetone) was
7= observed in the patient.
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Joost et al., 1988),
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Four cases of a burning mouth syndrome following the use of
denture materials were reported. In 2 patients, the allergens
could not be identified, 1 patient reacted positively to MMA
(25% in petrolatum, no indication of stabilizer content, purity) in
a patch test and one reacted to epoxy resin (Van Joost et al.,
1988).
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Positive patch test reactions to MMA (10% in olive oil, purity
not indicated) were obtained in four patients who reported
discomfort due to dental prostheses. Clinical findings did not
reveal any changes of the mucous membranes of the mouth (B
Fuerle, 1982).
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Nealey & U Del Rio (1969) [ZE A HRED R FEHSNT-B
RIEIEETH)ILBEEEISHT 7L —HERORLED1
JEBIZEERE LTz, /S F T AN TIEMMAE/ T — X FMF| D1
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Nealey and Del Rio (1969) described one case of allergic
contact stomatitis to a self curing acrylic resin used for the
preparation of a partial denture. A patch test revealed a
positive reaction to MMA monomer or to one of its additives.
(No indication was given of the exact nature and concentration
of the monomer used for the testing.)
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HEMBICEIORKBE T, \YFTANBIEFERNAES] [Four cases of positive patch test results to MMA (purity,
;&S f=(Crissey, 1965), stabilizer not indicated) were reported in patients with

ER stomatitis from denture materials (Crissey, 1965).
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REEEFLTOAORKIERREED BB EXNRELT. |Fifty-three denture—wearing patients with a burning mouth
FEMHOIEEYRD 1T T EBBENTLUILF—RIGHHR  |syndrome were investigated for potential allergic reactions to
B3Ntz N FTALTIE2H| D FBEHMMA (T 11> 5130%, [compounds of the denture materials. Two of the patients
WE. REFEEERINGEN o) ITHLEERIEZETRL  |showed positive patch test reactions to MMA (30% in
f=o SO26IZEROFX /2 (T H1%)  p-TT=L T FS  |petrolatum, no indication of purity, stabilizer content). These 2

IR 2 (DEYoF1%)  DAFIL-p-RILALD (D) 2 H30%) X (F |patients did not react to hydroquinone (1% in petrolatum), p—
EWPICBKEFEETHARENDIEBIED LS5LMDE  |phenylene diamine (1% in petrolatum), dimethyl-p—toluidine
ERME (Z%t L TRISLAE M T=(Kaaber et al.,, 1979), (30% in petrolatum) or other test substances, such as metal

salts, possibly present in the dentures (Kaaber et al., 1979).

Bl e

iR

SERR

S8

{25814 D HI BT IR HL

i

5| B3k (7o 3Xk) (Kaaber et al., 1979) (Kaaber et al., 1979)

&%

HERYER

CASES

HHEE

JERR

& MT  ERER AR

PN g AE Skin sensitisation

BRT I BE Patients

I ER AR EE

T—RRER

HERE DA wmEEE Dental patients

SN

HIE X ISEHHIRTET —2

BE e

#iatrEER

HIREE

+HES

Poxitl

HRIEHESE
BB/ FTANEZH-REISRET AN % B & 131450 |Of 131 patients with stomatitis from dentures who underwent
SHABIEERFRODE/I— UL ILRSN TLVLY) |a skin patch test 1 reacted positively to an undiluted monomer
12 LSS REZETRL. 10FIEARYT A ILRILAF T R10%)IZ |(chemical nature not indicated) and 10 reacted positively to

SERR BHREERLE. EELICENIE, MADRIEGIETZ L ILE— |benzoyl peroxide (10%). According to the authors, both

ETRHEKIEETHDHEEZ SN T=(Marx et al., 1982),

reactions could be of an irritant rather than of an allergic type
(Marx et al., 1982).
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Corazza & (1992) [/SyFTFAFTCMMAE/Y—(RBET—T
JLH25% K 1N2%) (23t L TR 308 MifFk I 55 RIS &~
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Corazza et al. (1992) reported a case of a positive patch test
reaction with MMA monomer (25% and 2% in petrolether)
persisting up to 30 days in a patient suffering from a stomatitis
due to a dental prothesis.
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(Corazza et al., 1992)

EE

HERYEH

CASES

SEE

SERR
BE I ERER

WET I

R RAEE
BE

Skin sensitisation
Patients

R ERAREE

T—HREHFE

HERE DEREA

AIMOER

Use of artificial nails

252 HAR

A RFFERET—5

#55

ffEtRIEER

HIRHEE

+HES

Xt

HRIEHESE
Fisher 5 (1957) &/ —/RU<T—RAEMZERZILT=A I |Fisher et al. (1957) reported 4 cases of onychia, paronychia
ELTHERZBIZME., TEAXRUVREXEECT-HEHNEIRE |and dermatitis following the use of monomer/polymer
Ltzo N FTRITIIEHITRIAE/I—IZT BRI |preparations as sculptured artificial nails. Positive patch test
WRHLNT=, /IXHSF/SYFTAMZANEE/I—DHE  |reactions were seen in all patients with the liquid monomer.

SR [FFRBELED, BALIZFBEFI RV OMEES T XM DE |The nature of the monomer used for the patch testing is not
KR Thol=EEZBNS, clear from the article and it may well have been the liquid part

of the preparation containing initiators, and other substances.
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RICEEICEY . MMAGRRYDMRIEREINTULVL)EE  |Another case of a severe reaction following the application of
ETAANIMANYEFERRICECHEED REH1BIEE  |an artificial nail preparation containing MMA (composition of
IZREShTz, BEIXIEIR. FR. EFE. IBOHBEE R UHEN [the preparation not specified) was reported by the same
BEEHIELI=, MMA () —T 5l 95%) (2L B/ FTARE  |author. The patient experienced swelling, redness, pain,
B THo1=. 6ERICKEFDIMITIBEBELTELT . KK EL |paraesthesia of the fingers and a loss of the fingernails. A
FER TMBEREBDFERVIESLDEEEE LMW TL V- (Fisher, |patch test with MMA (5% in olive oil) was positive. After 6
1980a), years the nails had not regrown and the patient still suffered
from oedema of the paronychial tissues and paraesthesia of
the finger tips (Fisher, 1980a).
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Marks 5 (1979) [TE/X—Z#ET A LTAEYMEEREZIZE |Marks et al. (1979) reported the case of a 50-year—old woman
EBREELCT-50BMEEDERZERE LTz MMA, 28251 JLEE |with dermatitis after using an artificial nail preparation
IFILRUAZD) ILEEN-TFIL (TE) 5% E/T—) (2% |containing monomers. Positive patch test results were

AR T BN FTRANCIXEEDER LGz, REFISERUVHE |obtained with MMA, ethyl methacrylate, and n-butyl
ElIRShEhot=, methacrylate (5% monomer in petrolatum). Stabilizer content

and purity were not indicated.
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BRI R R EA R L THEME SR EHRELTLNAEE |A patient developing contact dermatitis to self curing denture
. ABDORERGEECHHICAIMFANMEFERLTLY |materials was reported to have used artificial nail preparations

SR fzLREShi=, before suffering from similar skin reactions (Nealey and Del

- Rio, 1969).
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ANIMEAEMEEREZICEEXEECT-EF 4L/ \yFT X |Four dermatitis patients using artificial nail preparations
R CMMA (Tt 1%, fiE., REFIEEIEITREINTLVELY) [showed a positive skin patch test reaction to MMA (1% in
2L B REETRLIz. ChDDEETIEAR") )LEN—T [petrolatum, purity, stabilizer content not indicated). No cross—

R FILRIEAZDYIEBETFILIZR T BRERSIFEREESNA  |reactions to n—butyl methacrylate or ethyl methacrylate were
Mot=, observed in these patients (Maibach et al., 1978).
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Condé-Salazar 5 (1986) [F AT MOALE R UVF AZEFIZ64 |Condé-Salazar et al. (1986) reported the case of a woman who
ARBELTWV -ZHEDEFZEREL-. COLMEIEFDEK |had been working in manufacture and application of artificial
EBERRUVEREFRBR L, AR D D—EEALV= nails for 6 months. She experienced skin dryness and fissures

IR INYFFARCIRTSAT—IZHITEEEDRERU T |at the hands. Patch tests with some of the ingredients of the

! F10%MMAIZXT " DM RIS A RO LN, preparation showed severe reactions with the primer and

minor reactions with MMA in 10% petrolatum.
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Meding B X Ringdahl (1990) [ZRBE/X—%=HF SMEsS
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Meding and Ringdahl (1990) reported 4 positive patch test
reactions to MMA (2% in petrolatum, stabilizer content, purity
not indicated) out of 22 patients with dermatitis from hearing
aids containing residual monomeric MMA.
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(Meding and Ringdahl, 1990)
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Guill 21 Odom (1978) [EZEDXBEMMAZEH T 5B
TTUIILE— SRR S A E L 1BIERE LI, 7 —T
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Guill and Odom (1978) reported a case of an allergic contact
dermatitis in a hearing aid containing large amounts of residual
MMA. Patch test results with 10% MMA in olive oil were
positive (purity and stabilizer content not indicated).

SEIR

Bt

{ERE1E O FBTAR AL
Hi 8

2 XA LX)

(Guill and Odom, 1978)
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Three of 45 patients with a shoe dermatitis gave positive
patch test reactions with MMA (purity, stabilizer content,
concentration and vehicle not indicated; Grimalt and
Romaguera, 1975).
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(Grimalt and Romaguera, 1975)
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Kuzelova 5 (1985) [£F ¥ T10%ER]. 30-300 mg MMA/m? (7.2-
72 ppm) IZELEMICRBSNZADET, TLILX—HEERS
DIEFEREL(ChULDT—2EIHL BHOH)
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Kuzelov4 et al. (1985) reported 3 cases of allergic eczema in
people occupationally exposed to 30-300 mg MMA/m’ (7.2-72
ppm) for an average of 10 years (no further data, abstract
only).
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(Kuzelova et al., 1985)

(Kuzelova et al., 1985)
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Kanerva B U\ Verkkala (1986) [EMMAAND 7L JLX—hHEHS
nr=2BlISH 1+ 2 REMBALZHT OOV EER LTz, RE
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Kanerva and Verkkala (1986) developed an immuno—
histochemical profile on 2 individuals who were allergic to
MMA. The immunological changes were similar to those of
other allergens but there were few details of the study.
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(Kanerva and Verkkala, 1986)
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BEZFEETICHEIES SR> TEY. RUDLEY
ARG L—RIZRBAESN - B E1FI TMMAIZK F 53R =R
EARESNT=, BEETUIDILARIYL— R RUAZSY L
BETFILICH L TERIGLT= (Dempsey, 1982), ERAF L TF
LAY L—PZBAE SN I=-FR R DR (Mathias et al.,
1979 R U ATMARMICKVERAF S ITFILAZSL—b,
ABD) JVEEIF )L A29) LEETOE LR U AZ1) JLEEAY
TOEIZREESN =B E (Fisher, 19800) THR ZE RIGHEE
Hintz, LWLEAS., HERDEET—FICHEETE7IUIL
B2-TFILAFY L RIEN-tert-T FILIL 7 UBEICRESHh

Cross reactivity to MMA was reported in one patient handling
anaerobic sealants without skin protection and being
sensitised to polyurethane dimethacrylate. The patient also
reacted to glycidyl methacrylate and ethyl methacrylate
(Dempsey, 1982). Cross reactivity has also been demonstrated
in a laboratory technician sensitised to hydroxyethyl
methacrylate (Mathias et al., 1979) and in patients sensitised
by artificial nail preparations to hydroxyethyl methacrylate,
ethyl methacrylate, propyl and isopropyl methacrylate (Fisher,
1980b). However no cross reactivity with MMA was

SEER 1= (Jordan, 1975), HBWLETHVIL RS —F2MMZHEET |demonstrated in patients sensitised to 2—ethylhexyl acrylate
BIRYIFLUT)IA— IO AP L—MEESn - BE or N-tert-butyl maleamic acid from commercial adhesive tape
(Jordan, 1975) TIEIMMAIZ LA RERIGIEZEOHLNIEMN DIz, [(Jordan, 1975) or polyethyleneglycol dimethacrylate from
B#IZ. ILAVT YL —EBRURVATY R —IJLRY TSV |acrylic sealants (Mathias and Maibach, 1984). Similarly, no
L—F (Nethercott, 1978; Nethercott et al., 1983)d 5L L) A |cross—reaction to MMA was observed in workers sensitised to
FO—ILTONRUR)TH)L—k, RUBATY R — LR s%) |printing inks containing urethane acrylate and pentaerythritol
L—hBRUVIRFITF7H)L—b (Bjorkner and Dahlquist, triacrylate (Nethercott, 1978; Nethercott et al., 1983) or
19794 & BT AHERIA 2 IIZBRESN =58 TIEMMAIZX} |trimethylolpropane triacrylate, pentaerythrytol triacrylate, and
TERERIGITEHRESN G T, epoxydiacrylate (Bjérkner and

Dahlquist, 1979).
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51 FITHR (GE3CRR) Nethercott et al., 1983)(Bjorkner and Dahlquist, 1979) Nethercott et al., 1983)(Bjorkner and Dahlquist, 1979)
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1992 M 51995 IR Y D R BRI DR D HEEEIDVK)A S  [From 1992-1995 an organisation of German dermatological
ERD/ISYFT R, 4221 D EERMNFHESNT=, ZD 55, 1.2% |hospitals (IVDK) has reported 4,221results of human patch
(541) AAMMA (D) 2 5h2%) IZX L THB1EERLT=, 19964 [tests. Of these cases, 1.2% (51 patients) have been tested
[FBMD1, 161D RERFERAIVDKIZLYERE S, 0.8%(9  |positive with MMA (2% in petrolatum). In 1996 additional 1,161

SEIR Bl D564 FEFHE T 1) AMMAIZX T BERERTIBIET [test results have been reported by the IVDK, 0.8% (9 patients,

’ Hotz. BEDOBENRESNHIXDETHoI-(VDK, 4 of these patients were dental technicians) were tested
1997), positive with MMA. Only in a few cases the occupation of the

patients have been reported (IVDK, 1997).

& e

fEm

EE

EELE

1S58 D I BT IR L

i

51 B 3Tk (JT3XHR) (IVDK, 1997) (IVDK, 1997)
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Burchman B Uf Wheater (1976) [KMMADMERSN A FHTZED
BE THEVOO/NEIE, FFREH, HE[RVIBLHZHREL

In addition to the recognised respiratory irritation caused by
exposure to MMA, a small number of case studies have
attempted to link MMA exposure to occupational asthma.
Burchman and Wheater (1976) reported dizzy spells, difficulty
in breathing, nausea and vomiting in staff in an operating

AR =MMADSHEE. £FFAE. thERZEORREMEIZ DUV T |theater where MMA was used. No details were provided on
DEFMIL RSN TIVED D=, atmospheric concentrations of MMA, work practices or
potential exposure to other chemicals.
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MMAZFR WS EEFTHo2EHDEZETIEIRPMED |A second year dental student while working with MMA had
ZEEABHON., WARBZICKYHERINT-, B E502 A% |exacerbations of long-standing asthma which were
SNEELERBTIIZEEZIRKXDBERIRICEKY., BEEER  |corroborated by inhalation challenge. In a study the past
VEBOAREERICEET HERIFAESNTz, ZREH  |histories and symptoms associated with usual lab activities of
BOZR2EDIE . 6%(EAZY) JLEEAF JLIZKBFEREFAEIR. |502 dental students were determined by a multiple choice
. 5% L EERY ILEE AP IZIERIEREFRE L=, CHDDZ |questionnaire. Of those students exposed, 6% reported
ER £ D8N IHEER (FTLILF—HEKDEEEELH 1=, 1% |respiratory symptoms with methyl methacrylate and 5% while
KB Z DD E L DERERELT=(Andrews et al,, working with high—speed drills. Eighty percent of these
1979), students had histories of either asthma or allergic rhinitis.
Less than 1% reported symptoms with other materials
(Andrews et al., 1979).
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KEDRohm and HaasD /v I RAE JLTi5NFEE DIEKEES | The respiratory health of workers at the Rohm and Haas
DEERIKEEA Rohm and Haas (1981)[Z& YA SN =, SAE T |Knoxville facility in the USA was examined by Rohm and Haas
Oba—/UICIXFFREE R R O BLERE B3 2 E 288 AR E |(1981). The protocol included a self-administered
IR, S EERE R UMEX- BN EENT=, COIIHBD |questionnaire on respiratory symptoms and smoking history,
e 8262 DFHEEDSH., 1802 NS MEEFELT=-. ZD>55. 68 |pulmonary function tests and a chest X-ray. Of the 826
ER Z2HAMMADRTEZZIT T =, ZODABDY T arR—MZE |workers at this facility, 780 volunteered to participate. Of
WTIE, BRRRMA I e R 2 O SELE RO S igh of=, these, 68 had been exposed to MMA. In this small sub—cohort
there was no evidence of clinically abnormal pulmonary
function.
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(Rohm and Haas, 1981)

(Rohm and Haas, 1981)
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H I R—~ (MMANDZREENHY , BIEZERNZLVEE  [In a follow—up study of a subcohort (workers exposed to MMA
Z) DBHFEAET. TDITEADSBNEZAIMKIAELTKED  |that had never smoked) 11 of the original 17 were still
JYDRE LTI THRELTEY . BODAMEEREMNIRY RS |employed at the US Knoxville facility and their pulmonary tests
SR Nz, COFBRICEY . MMAIZRESI -5 18F D it HEILIE |were repeated. The results confirmed that these workers
BETHo=ZENFERSNT- (Monroe et al., 1981), exposed to MMA showed normal lung function (Monroe et al.,
1981).
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Schwartz 5 (1989) [XIREEEEIZEI 5825 T. Rohm and In a study of olfactory function, Schwartz et al. (1989)
HaasD 79" LEE R U AS D) LEEELE T 350D F57{817E 7314 % |examined 731 workers from a Rohm and Haas plant
SAEL= BARICIERVVILNZ T REERHRT A manufacturing acrylates and methacrylates. The testing
(UPSIT) DEMBRUVEH R VLEEDTOTILIZET HER  |involved the administration of the University of Pennsylvania
RNEENT, AEROEWE (FRE) AE TIHLFEYE R |smell identification test (UPSIT) and a questionnaire
ERFEREEZR T ORICHBIEHONEM 0Tz, TDHE. BF |concerning shift and job profile. In the original cross—sectional
DRBEEEZTET 5128 . UPSITO R F7H10/8—1> 4 |(prevalence) study no association was found between chemical
AIWUTTHo=FEETTR (FRDT=8) R U X EB D583 |exposure and olfactory test scores. A nested case control
778 (i, EA R U ABEFE S HE ) IZDULVT, 37R—Fb |study was then performed on 77 of the workers who scored at
NEEGIRBIARNE SNz, RERBELREBEETR L L |or below the tenth percentile (for their age) on the UPSIT and
DOREIZHERENALN., COEBEIZREEEENHAESIZE |77 control workers (matched for age, gender and ethnic group)
itz A AT EIFBAICEYEREIN-25BE R |to assess the cumulative effect of exposure. An association
N VEMEREBRDZEWNFEEICHTIREBOAYXIEZNE [was found between cumulative exposure and olfactory
JERR 28R U135THoT=. REMETR L LREREAZHRDOBIBIFRA |dysfunction, the association appeared to be dose-related.
DETHYXLEDETABRERIN=CEFIDFZED M  |Exposure odds ratios of 2.8 and 13.5 were calculated, by
#RLTWS, KARIETH)ILEE— A2 LEEREE LIREHE | logistic regression analysis, for all workers and those that had
FREDEBETEDOMICEHRBEDHDZEERT M. ZOZEILIXEEER |never smoked, respectively. A decreasing odds ratio was
MEWSKYFTLAEBMILBEILTH oIz, AT DTLA: [observed between olfactory dysfunction and time since last
EEETHATHS, exposure, indicating reversibility of the effect. Although the
study indicates a reverse association between acrylate—
methacrylate
exposure and decreased olfactory function, the changes were
physiological rather than clinical. The full significance of this
study is
unclear.
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Jedrychowski (1982) K U* Jedrychowski & (1982) (&, MMA Jedrychowski (1982) and Jedrychowski et al. (1982) studied
(T&=95 ppm) RURFLUIZRBEBLI=-B 144544 . RULVT 1 |respiratory symptoms in an industrial population consisting of
DOYMEICERBINTOERL RO B 146838 H 575551813 |454 males exposed to MMA (up to 95 ppm) and styrene, and
EMIZHE BRI EREAE L=, FEE (XRERFEIRIZEE |683 control males who were not exposed to either material.
G HIBEMLEAVAE 1 — R U DHEEERZE (FEVIEITE) [Z& [The workers were evaluated by standardized interviews on
YsEHlishT=, BE S (X5 EE D28 RE TIEHEAMRERE IR D F [chest symptoms and by lung function testing (measurement of
RRIZZERFIBRELTOELS MMARUVRFLUIZRES  |FEV1). The authors reported no difference in the prevalence of
Ni=5EEDETIEI I BEICLE AR THEAZE D FEESEE M2 [chronic chest symptoms between the 2 groups of workers, but
SRR |21 B EEEERLT=, BAREZLIZ, MEAZEDEF D KERS |did observe that the frequency of lung obstruction was twice
AN SIEERIERE R B RS-, BEERETH D |as high in the group of workers exposed to MMA and styrene
1=, COEEIFWNT IO DE—YEISEET 5D TIE |compared to the control group. Surprisingly, a large proportion
BWeEZLND, of the cases of lung obstruction did not show any chronic
chest symptoms, however, because of the mixed exposure, it
is considered that the effects cannot be attributed to any
single chemical.
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R—SURTILEEEICHZL TS BEMH4T17TR2DEFIZD |A standardised questionnaire and spirometry study was
WTIEE LS -BRREUVIMEEAERBRMNERSNT-, |conducted on a group of 4,717 male chemical industry workers
BEYESEIX. [REXWERVHAESEFRBEOBREMNL |in Poland. The prevalence of chronic bronchitis, bronchial
PTIBCHEASh-tEYEDEFICEEL TERliSi=, |asthma and obstructive syndrome was evaluated in relation to
FREEY. SHRUVERESE DFEBREERTIXBMERE X%, |the variety of chemicals used on the chemical plants. As
HERUVHAESERBEOEMAZRD SNT-, L EEHEE |expected, increased levels of chronic bronchitis, asthma and
12812 R R U EHAEMERBEDFIFREFT— MR —S |obstructive syndrome were found in groups of subjects of
FAERHBLE N>, BEREZ XD RKIRE(L28£/ T [advanced age and amongst smokers. The frequency on asthma
[FIXERICTH otz BEEDIFEIZHBITERAFLY AU R |and obstructive syndrome was higher in the chemical industry
ER UMMANDRZ(FBESN-HOERDBEFREEMODIRE |workers than in the general Polish population, but the
ThHho-EEBLILHFEIRLT- (Jedrychowski and Fonte, 1984), |frequency of chronic bronchitis was comparable in the 2
NSDYMEANDREZILRENTH == BIEESNT-8 |groups. The authors concluded that exposure of 1 group of the
EBEWNITIAHE—YPEISERTEHEDTIEHEWNEEZ SN S, |workers to styrene, benzene and MMA was responsible for the
increased prevalence of the pulmonary symptoms observed
(Jedrychowski and Fonte, 1984). Due to the mixed nature of
the exposures to these agents, it is not possible to attribute
the effects observed to any single chemical.
Em e
et
AR
ExEE
{E58 14 D I BT IR L
i
5| FA Sk (GT3CHk) (Jedrychowski and Fonte, 1984) (Jedrychowski and Fonte, 1984)
| EE
HEBYMER
CASEE
HHESE
R
HE T A (FEAER
HETHA1> EIR 25 R 1E Respiratory sensitisation
RERAREE

T—AREF %




HERE D5 B

S e
BIE X IFEHHIRTET —2
=1 ] e
#atrFER
FIREE
LS
o
HRIEHESE
#9207 B DR EERERE P (E£62~601 ppm DMMAEEIZRFES |No change of lung function was observed in 10 floor layers
., ZDHD3I0~607 M ILIERZEDHARMNIEYIRL, EHIR |regularly exposed to MMA concentrations between 62 and 601
IZRFBESNT-FRBEA10L TIXIMEREICELIZAH DN A D |ppm for intervals of approximately 20 minutes followed by a
SEIR fzo CD55 . 3BT ZOURIZRI#ZE £ L= (Lindberg et al, period of no exposure between 30 and 60 minutes. Three of
- 1991), the persons experienced irritation of the nose or throat
(Lindberg et al., 1991).
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Lozewicz & (1985) [(IMMAR FE LBET B REAE D 2/EHE %R e [Lozewicz et al. (1985) reported two cases of sensitisation in
L=, 1EBI B (FEBRA L /%8s R ITMMAZ{#E AL =40/ |connection with MMA exposure: A 40-year—old dental
DERBFTHD, MEERIIBERZICLDENDT. BE  |assistant used MMA in the manufacture of prosthetic trays.
HERTHEIB O RIGNEL T, B RIGNREMTHEFIZES [Asthmatic symptoms were related to occupational exposure
HLDH ., MMADFIBERIZEBDED M FEEBASN TUVALY, 2 |and a challenge test resulted in an immediate response. It is
JEHIB 52 DK E — T IR T T, REBIERERNSH  |not demonstrated if the asthmatic responses were due to an
Y. MMAZELT7H)IILINEEREFEALTL =z, MMAZZE SRS |[immunological mechanism or due to the irritant effects of
ELTER. BTRUEBEDOERISFERL A, SEEABZ LM |MMA. In a second case, a 52-year—old railway cable joiner,
SR ﬂ%%fﬁ(iil}@?ﬁ‘?f:o D25 TIXEEERFEIR EMMAZR 55 |who smoked cigarettes for many years used an acrylic curing
DREEMSEHGEBRESN =AY, RIS EED R E LD EEZHE |system containing MMA. Symptoms of headache, sweating and
MY AHIEIFTTELLY, lassitude occurred in relation to exposure of MMA but not
frequent attacks of cough and wheeze. These two cases
demonstrate a relationship of clinical symptoms and MMA
exposure but a relationship to the occurrence of respiratory
sensitisation cannot be deduced.
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BRARFHEICIERMENFEL TL=1810-20K D ELIERE
MNHb56%FMEFERETIHRENHD. COHAMS.
WRIFRAELLE LAV NERYIR-TEY .. RIEDTERM (&
BAYEEEF12EARL TV, FERTICHKITRIEARS
YIVEBAF I EERLI=HLWEAVNEAMERYIE->TE
Y. ISR U BN E S HRMNERE S EE T SR ERER
EREL . R EEEEDOHEBENBABIZA 51z, MMAIZKS
REARCETERMEMERGEELC, MEEKEEEED

There is a report of a 56—year—old theatre sister, who smoked
10-20 cigarettes daily, had worked in an orthopedic operating
theatre for 11 years. During this period she had regularly
handled bone cement, over the last seven years making about
12 mixes weekly. Before presentation she had handled a new
cement mixed by the use of liquid methyl methacrylate, and
developed respiratory symptoms characterized by a persistent
cough with wheezing and breathlessness. The association

R MMAZEZRAND—BHLRREICSERT 25D THo=. H1FFEL  |between her symptoms and work became apparent. A
TWED S H DB EER EHE R (L IEE THo7=(Pickering |challenge test with MMA resulted in late asthmatic reactions.
et al., 1986), The asthmatic symptoms were due to exposure of transient

and high levels of MMA vapour. Pulmonary function tests,
when she was not working, yielded normal results (Pickering et
al., 1986).
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VBmDBEANHFHEFERIALEHEZERT S7-5HIZ |A 39-year-old orthopedic theater nurse developed breathing
TAUNE RS T HEETTERE#ZHITEL -, WLIILIFIIZ |difficulties during the course of mixing cement to seal
ER EERXRRUREEN AR ERA T, M;EE2HER |prostheses. She had previously complained of rhinitis,
UX-RBIFEETHoI=c MMAZEF T DAV FDFFHEREEE |conjunctivitis and a spasmodic “cold”. Spirometry and chest
12&Y . BFE%.305 LIRNIZVEMSHN25%E T L=, FEOf (Eb—2-3 | X-rays were normal. Provocative exposure to the MMA-

AT I REBERAEICEEZDICEELE, WEEETIEHEE |containing cement resulted in a fall of 25% in VEMS within 30

. MIZ7EFIILAVUICHTIREZRIGHEE THoI= minutes of exposure. Respiration returned to normal following

ER (Reynaud-Gaubert et al., 1991), %> T. MMAIZ R}/ R U JE [the application of b—2—-mimetics. Bronchial reaction to
BENLGAEUNTERLTWDEEERTELRNEEZ SN |acetylcholine was positive, typical of an asthmatic subject

o (Reynaud—-Gaubert et al., 1991). It is therefore considered that
it cannot be concluded that MMA was acting other than in an
irritant and non—specific manner.
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Savonius 5 (1993a) [EMMARELBEE D T 5 IR 35 BRAE
DIERER/RE L=, TOR/RIXTHLOW=GBEEHOHL
{. FREDERDMMATIEILS T /T 7) LEEAF ILIZREL
fzEBMARSEN TV, LALAED S, BEESILFIEIMMAIZRE
SNzt T HIERTRERIELAFKLT= (Savonius et al,
1993b) ., FEBIMI ., 48 &tk (ETL— ML I HI (R
TR ZFIALRICMMAIZRELI-LEEDNTEY . fF¥ke
DIEREE. | BiR. Lo# BRRUEIDFEYEELILER
EINTWS, BENHDESN-EERI~NDREIZKYPEF
EIFRAR24METL, 7/ 7O ILBEEEFIOFERICHTE
HE L DER(TIFHL Tz, EFIM2, BEEREE DAL TIZHE
BLTWV2RBEERETF YN\ —RNT A9 LEED—
W B # R EE & ICPEFEMNMEMN THA D RKRI15%E T L1z,

351 B OM3IEE R T &L TH20EEFEL TULV =46 D E
HTHo-. BERITEFORBAICBREREERELLA, K
[ERTI>AED oIz, TDHR., DT CYRE, KM, B, KITRK
BRUMELSHNELE, ERITBE AR R CAREBR DI
L=hS. FEICOTERURNICEHRE Lz, "A29) LEEM K
RUARY)VEER ~ D30 I ERZES2L—23a0 T,
PEFfEILRAR26%WE T L1z, " A2V LB ISR T B EET )y
DT ANMIIEETH o= RIEGIRE TIE A2V ILEER~
DEERBLFRSN-TFRIEREOMICHABERLHS
FIITB OB, B o5N=T—420LIXERNAMMAND R
BICKVEL=LEERDITHTEIETERL, 0T, Savonius
5 (1993ab) [CK>THESNIZIEBI NS AFAIHELET —H2D
ERTIE. MMAIZ & IR EFRBAE D+ SR RIS R E AL,

Savonius et al. (1993a) reported 3 cases of respiratory
sensitisation that they have linked with exposure to MMA. The
nomenclature used in the original publication was confusing
and indicated that the individuals in question were exposed to
methyl cyanoacrylates rather than to MMA. The authors have,
however, recently published an erratum (Savonius et al.,
1993b) in which they specify that 3 of the individuals were
exposed to MMA. Patient M1, a 48 year old female, is alleged
to have been exposed to MMA during the use of a glue
(composition unspecified) during plate engraving and is
reported to have developed respiratory distress at work,
strain, sneezing, rhinorrhoea and stuffiness. Challenge to the
implicated glue caused a maximal 24% fall in PEF values and
her symptoms persisted on transfer to the use of a
cyanoacrylate glue. Patient M2, a 32—year—old male involved in
the assembly of hearing devices, showed a small maximal 15%
decrease in PEF values following the grinding of “a piece of
methacrylate” in an exposure chamber.

The third patient, M3, was a 46—year—old female who had
worked for about 20 years as a dental technician. She
developed paraesthesia on the unular side of both hands but
not dermatitis. She subsequently experienced a feeling of
tickling in her throat, yawning, cough, tiredness and chest
tightness; the symptoms subsided on sick leave and vacations
but recurred within a week at work. Simulated occupational
exposed to “methacrylate powder and methacrylate liquid” for
30 minutes resulted in a maximal fall of 26% in PEF value. Skin
prick test to “methacrylate” was negative. Although this case
report appears to show an association between occupational
exposure to “methacrylate liquid” and the respiratory
symptoms observed it is not possible from the data provided
to conclude that the symptoms resulted from exposure to
MMA. Therefore consideration of the available data from the 3
cases reported by Savonius et al. (1993a,b) do not show
sufficient evidence of respiratory sensitisation by MMA.
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0.4 ~ 112 ppm OMMA (SBFRITWA) [CRTBSh =B EFEEH
NZDIL6A N EELEERUVIZRE ., 42D RORBERZ

1= 2B EREF (5~112 ppm IZRE) TH 1= (Mizunuma
et al, 1993), LAMLAEMD, 100 ppm #HBAIEBELANILT

03ﬁfﬁ%ﬁbtmﬁ%ﬁ%ﬁﬁgéhtb\a Shidskesh

TLVELY,

Six of 32 male workers exposed to 0.4-112 ppm of MMA (8-h
TWA) complained of frequent cough and sputa and 4 of throat
irritation. All cases were related to the high exposure group
(exposures between 5 and 112 ppm) (Mizunuma et al., 1993). It
is however not reported in this paper, if short—term high
exposure levels beyond 100 ppm were observed in this work
force.
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Pickering et al. of the North West Lung Centre, Manchester,
UK conducted 2 studies on workers involved in the
manufacture of polyMMA acrylic sheet and liquid MMA
composites at the ICI Acrylics sites at Darwen in the UK (ICI,
1993). Worker turnover at the sites was reported by ICI to be
low and exposure to MMA as high as 100 ppm (8-h TWA) in
the past years. The first study was a cross—sectional study
involving 384 (89.1%) of a total workforce of 412 and consisted
of an assessment of lung function (using simple spirometry to
measure FEV1 and FVC) and a health questionnaire. The
second study was a follow—up on the those individuals not
available for the first study, a population of past leavers and
those workers identified as having 2 or more work related
respiratory symptoms in the first study.

In the first study one individual was identified by the authors
to have a medical history and peak expiratory flow
measurements which are suggestive of occupational asthma. A
number of individuals in the study reported symptoms of
irritation to the eyes and respiratory system particularly
following high, transient exposure to MMA.
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In the second study (Pickering et al., 1993) no evidence of
respiratory sensitisation was observed in the remainder of the
current workforce. From a total past leaver population of 140
individuals, 83 (59.3%) participated in the follow—up which
represented 80% of the available target population. These
individuals were investigated by means of a respiratory health
questionnaire and spirometry measurements. Based on these
data the past leavers population showed work related
respiratory symptoms similar to those observed for the
current working population in the first study. One individual in
the population of leavers was judged by the authors to have
been respiratory sensitised to MMA. However, the clinical
symptoms reported for this individual indicate the development
of pneumonia followed by exposure to a respiratory irritant
which could have acted as a provocation to a predisposed
condition. From these studies there is no convincing evidence
that MMA is acting as a respiratory sensitiser, however, there
is clear evidence of acute respiratory irritation, at high
exposure levels.
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Piirila 5 (1998) [Z 75V )L EERIRR X ERIEZZE(CH VT, &5 [Piirila et al. (1998) state that in dental workers acrylates can
IgEMFEME TIXE VIR ZHBEUEE £ LS REME NS L |cause respiratory hypersensitivity that is probably not IgE-
RTWB, B TIXRDIFEDT V) IILEEBIENEE THSD, |mediated. Three groups of acrylates are important in dentistry:
(@) A% 9" )LEEAF ILIMMA) B U 2-EROF S TF )L A% 41) L — [(a) monofunctional methacrylates such as methyl methacrylate
F-HEMA)D & 575 EHERE A2 5 )LERHRE . (D) TFL >4  [(MMA) and 2-hydroxyethyl methacrylate (2-HEMA), (b)
O—ILT A2 L—KEDGMA) R U R ZF L2 51)a— )L A |multifunctional methacrylates such as ethyleneglycol
A91)L—MTREGMA)D K575 S #EREAR D) ILEERIE. BT  |dimethacrylate (EDGMA) and trietyleneglycol dimethacrylate
(c) 22-E R (4-(2-EROF-3-A29))LAF)Tx=)L)T |(TREGDMA), and (c) acrylated and methacrylated prepolymers
O0/8(BIS-GMA) R UIL AU D AR L—ED K515 F7 ') I |such as 2,2-bis(4—(2-hydroxy—3-methacryloxy)phenyl)propane
B R U ARD) VEER R —, 122 DIREREEFR R1EA24') )L |(BIS-GMA) and urethane dimethacrylate. The 12 subjects were
BRI RS YICREBS =, BHERB 1025 R AS") JLEE |exposed to various methacrylate mixtures. Ten subjects were
HIEESWIC. 2B EMMAICRES B 1=, TUYITAMERM |exposed to various methacrylate mixtures and two patients to
B THo=HEEE EH 5T . 5/128 TRIEEN ERLT= MMA. None of the patients reacted to prick tests and only
SR (>100 kU/1)o 79V ILEERIEE~N D T R EHAR X224 T, I |5/12 patients had an elevated total IgE (>100 kU/I). The mean
IR B9 R DG HAR (X8E THoT=c MMANDREZE%EZ(77=1 |duration of exposure to acrylates was 22 years, and the
& TILIGEM L FL(200 kU/1), PEFE=%!)> %5 TRUNRIAY  |duration of respiratory symptoms was 8 years. One patient
Hont=, R, 2R R VIKEEXDBEKRERIZEDSNT=, |exposed to MMA had an elevated IgE (200 kU/I) and PEF
MMANDRFEZZ(T1-2F B OFITIEMEEER DHAHHEROHD  |monitoring showed a strong reaction. The clinical symptoms
N, RPDIBTERSNIz/INFTA—EDELITROH LN consisted of asthma, rhinitis and pharyngitis. The second
Motz FERERET HRORBHEDRENORINI-GES| |patient
HMNDIRNZED—DDIBRIZHST=-ATREME N H B L RN 54 [exposed to MMA had laryngitis only and no alterations in the
TWh%, parameters cited for the first patient were demonstrated. It is
stated
that the long exposure time before the appearance of the
symptoms
may be one reason why the number of published cases is low.
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SEREOMMAICH T 2AMBERSZIIREEZT-58E |Acute occupational exposure to MMA at high concentrations is
D—EPIZH LTI REES | EFR T ERHEINTHY.,  |recognized to result in respiratory irritation in a proportion of
NIE LR TRELI-MAERWEFIFREICKYRERSN TLVS, |exposed workers and this has been confirmed by the studies
1 DDIEHIERE (Pickering et al., 1986) TIXMMAZRFE% MDELE |and case reports reviewed above. One case report (Pickering
e g B RIGHEFRESNI=A, SHIEMMADSETERIZZIEIR 252X |et al., 1986) reported a delayed asthmatic response following
ER EEME THACELZERTEHEEZOLND, MMADRZEEZ |challenge with MMA which would implicate MMA as a potential
(5 F=2451 1 451 (& P 0% 25368 BUE D & % R L 1= (Piirila et al, respiratory sensitiser. One of two patients exposed to MMA
1998), showed clinical signs of respiratory hypersensitivity (Piirild et
al., 1998).
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E/R—EEFEMERELTVENREEDIEEMN DR  |There have been numerous reports on skin sensitisation in
R DIEARA—ARRIZE L D45 E DB EIREEIZEH 115 R 8 BE4E [certain occupational environments, where frequent and
HIZDWTEHDIRENH D, XETIETHVILELAVLE  |prolonged unprotected skin contact with monomer containing
HHAFN-EE, FEBEFMALTOSEERUPALINF |preparations was common practice. In the literature cases of
AEICETABREDEFMMNBESN TV, RERMEMAER |sensitisation of patients with implanted acrylic bone cement, of|
. I2EBWT., BILEYMIBHERERERLIz, 229V LEEAF  |patients with hearing aids and of persons using synthetic
L) VIR TIEPEENSROBRIESEN DD EHERTITD |fingernails have been reported. In skin sensitisation studies
Nizo ARV JLEEAF IUIZRAS (R EHERICKY BRMEZF 3  |guinea pigs showed a positive sensitisation rate. It was
RN BHS) IZHFESNh D, concluded that methyl methacrylate has a moderate to strong
sensitising potential in experimental animals. Methyl
methacrylate is classified as R 43 (May cause sensitisation by
skin contact).
SERR
SN
{25814 O HI BT IR HL
H 8
5| FA STk (T3 iEk)
EE
AERME R
CASES
S
SERR
& T ERER
HMETHI> BAEMEICRET A5 Conclusion on sensitisation
{RERIREE
T—RREH %
HEREDERA
E Sl
BIE X ISEHMmRET —2
e |
#fatrEER
HRBEE
+HES
o
HRIEHES
SERR
[t
MMAZRZEBEREZEEDITLIELARIEEIXADALY  |A small number of case studies have attempted to link MMA
pd, EELIFTERBIEE T HeTaEENREE LEIFF |exposure with occupational asthma. Authors reported only
RIGDHERE LT, B TREFHEFELHEIRSNDAIEE |immediate responses which are most likely due to an airways
48D D, FEFID KER S TIE RN G LA PRI 28 B 4E |irritation. While an immunological mechanism may be deduced
Z5|ERITHEENTEINENKLSITHS, A2 JLEEAFIL |in a few cases, the majority of cases do not seem to indicate a
[FEFTIXFER RS BREEYE TH S EDTET-DEHLIEAELV EfE [mechanism resulting in respiratory sensitisation but due to
. STz, o T, REGORA2IFRILSNAELAY, ZUERIZKIC [irritative reactions. It was concluded that there is no
LR FYURIYBIEEFEMLBERIGZRIN TS EIETET . E|convincing evidence that methyl methacrylate is a respiratory
rDBHEIDT=HIZIZRITIZEKBRRTHHLTHS, sensitiser in humans. Thus, the R-phrase R 42 is not
warranted, however, possible non—specific asthmatic
responses due to respiratory tract irritation cannot be
excluded and labelling with R 37 is sufficient for the protection
of humans.
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There are many reports, which describe adverse effects on
human health on occupationally exposed people (cf. Section
4.1.25.2 “Studies in humans”). Considering the lack of
important details and the unclear exposure situation, it is often

JERR DHELEEIZEEM FADIEARETENENKLH S, not possible to link these effects alone to methyl methacrylate
or to particular methyl methacrylate concentrations
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Marez et al. (1993) (&, 2D D TIETHARY JLEEAF JLIZSELL [Marez et al. (1993) investigated the lung function parameters
FIOEREDREBFZZ(T-8ADEEBRTI10FELLEREZ |in eight workers with more than five and less than 10-year
ZF=32 A\DEEE T, FHREH185 BT 21.6 ppm (9-32 [exposure and 32 workers with more than 10-year exposure to
ppm K 1r11.9-38.5 ppmDEF) THHEEE D EF THiHEE |methyl methacrylate in two factories with mean concentrations
DINSA—EERELT=, 40A0)1’E%%0)5513)\75§3F“§@% of 18.5 and 21.6 ppm (ranges of 9—32 ppm and 11.9-38.5 ppm).
T, MTADTEYEE | 16 ADWERIEE TH o1, 1EMHEIELT=I% 0D |13 of the 40 workers were non—smokers, 11 were ex—smokers
fﬁf#i‘*ﬂﬂb\i "&i‘li’f‘1’ﬁ¥%‘40k0)7‘58k&0|—”§%“’< and 16 were smokers. An increased incidence of chronic cough
EZED T BEASADSIED2ANIZEEINT-, fiEEDIEIX|was observed in 8 out of 40 exposed workers and 2 out of 45
ﬂf%HIJI [FEIELED o= EERICHBERVRZIFD [controls with similar smoking habits. Spirometric values did not
FEEETRDLIz, BHIMEEE D50%F MR BEH LT=FF |differ before the workshift, but decreased in controls and
RELEZBEORAFLRREMER) RUMEFDORAMESRE |exposed workers during the workshift. The decrease of two
1203 BLEENI9DDIEN2DD/INTA—EDFL N RE ’é parameters out of nine, the maximum expiratory flow (MEF)
ZT - EEETIIERICEMETH o1z, BIETIERUHAEE [when 50% of the forced vital capacity remained to be exhaled
AR/ SSA—RIZEREL = A9 LEEATF )L REEIZHHEVER  [and the ratio of MEF to maximal expiratory flow, were
[T ot=, EDIEEDEMBRUVEEDTERZE(F A2 )L |significantly higher in the exposed workers. There was no
AT ILRBLHBERBRNH O, interaction of smoking habit and methyl methacrylate exposure
related to the functional parameters. The increased cough
ER incidence and the mild airway obstruction were correlated to
the methyl methacrylate exposure.
AAETIEDEODABOADNRAESINT- (BIEFEDLLVBA |In this study, only a small population was investigated
DEEBEED) RBESN A LHLIFTIC DR EZRA] |(including 13 workers without smoking history). There are no
HBEIRBFRZRESN TV ENEINT—EHEY, JEMHE R L |data whether the exposed people had ever had longtime
TERHAREIEMIICEY AR LEEATF ILEEEHTE TS |exposure to other respiratory irritants. Monitoring time to
E/R T BB L 8EE R T o 1=, BIRIFIRBIEZ2E1TL), 1 |estimate the methyl methacrylate concentration using a
B B (X VE2HD. 2 B (X{E¥P THoT=, 7_:—5‘”2$I¢)§1§‘E' passive sampling technique on activated charcoal was eight
f EHRIFE—VRELFROMEEICEL CHIATEE hours. Two single respiratory measurements were done, one
T—RIEEWN, O T, RSNT-RBEMBEDERMEIC EﬁL,’C(iL\ before and the second during the workshift. Data collection
RSN ®HD, Tl COBEMTIXEBMDELNILRERE |was not repeated, no data are available on the correlation of
EFRHETERNTHAS, the findings to the mean or peak concentrations. There are
some doubts therefore on the accuracy of the exposure values
that have been presented. In addition this technique would not
detect short—term high—level exposure.
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NADRBEZT-EEBRVIBADIERZEEBZDEIC |The occupational exposure study of Cromer and Kronoveter
&% Cromer and Kronoveter (1976) DEERZEMF TIL, B |(1976) with a group of 91 exposed and 43 non—exposed
EHEFERFZBHDOMTI49 ppm DAZDY) JLEEATF )L (885 |workers did not reveal any significant differences between the
TWARBL AN [CEEEILRINGE Moz, RHEFZIZEI T |exposed and non—exposed groups to 4-49 ppm methyl
BNTGA=ZZ(TER . MERTDAESETN. BIEFZEIC |methacrylate (8—h TWA exposure level). Parameters on acute
B89 2/85A—RIZIXEER ., IE . FEIRHEEERER . AES OE  |effects included symptomatology, blood pressure and pulse
URUAMBS. REERUVMBILZENEENT-, XtFBEE |rate, parameters on chronic effects included symptomatology,
& <5 ppm HOBITKIZITBEEENHY . CHIXZDEIZIX  |blood pressure, respiratory function testing, haemoglobin and
SRR SR LYREENSVEIE TEENTFzH EEBEN -, F |white blood count, urinalysis, and blood chemistry. There were
HWEEEENLYSEDE (FEHRE 5-25 ppm R U 25-50 |[significant differences between the control group and the <5
ppm) Tl B DMEE LB A LTz. A2V JLEEATF L (1-2%D 7 |ppm—group for cough which was explained with a higher
MPZEEL) (X4 DD ITIFETIFE/I—DH T, 1 DD IIHF Tl |percentage of smokers in this group than in the control group.
TOVILBIFILEANLALT:, In groups with higher mean exposure (mean exposure 5-25
ppm and 25-50 ppm) the cough incidence decreased. Methyl
methacrylate (incl. 1-2% additives) was the only monomer in
four plants, one plant used also ethyl acrylate.
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THOUIS—LEETIZT, A2V IILBEAFIILIZRESNT=F [In an acrylic sheet production plant 211 male workers exposed
BEEE2NANEFTRIAIL, BE. & BRI RME [to methyl methacrylate were examined in a medical survey
EZLEBFERICEZZBV-ERBEERUVRERUVIHERIG |consisting of a self questionnaire about lifestyle, occupation
FELTUILF—RIGICOVWT, BEEZREMRMND%ES  |and medical history with emphasis on complaints of nose,
ERFAEEZ(T1= (Réhm, 1994a), BRIRIZIZFFHABEEAE  |throat and respiratory system failures, and allergic reactions
RURIZKDRIRBERENFOTU =, FEBECEHEHEST  |including skin and asthmatic reactions (Rshm, 1994a). The
) XTIV —REEICTFEH8.84E ( IEMD 204 ) HEZEL |questionnaire was supplemented by a detailed anamnesis and
T=o MEHAMPIC T COEELERIBLIBODTI=A21)JLEEA |aterior rhinoscopy using a speculum. The workers (mean age
FILADRTIRZE D5 NDBFEERE MR FRICHEMRETSN |37 years) spent an average of 8.8 years (<1 until >20 years) in
Tzo A0V ILEEAF ILADIRERZEE TIE <3 5540 ppm acrylic sheet production. 55 subjects starting to work in the
(<12 Hvi5 160 mg/m°) (8-RfE () ETEIELT=, BBED R |factory during the report period without any prior exposure to
BAETIEARD) JLEEAFJLIZ10 A D 70 ppm (4 A5 290 methyl methacrylate were examined in the same manner.
mg/m)DE TH21=, 1 AIGE D EHRBE —2/EE (X100 - |Present exposures to methyl methacrylate varied between <3
680 ppm (410 KU 2,800 mg/m*)A ERsht=, and 40 ppm (<12 and 160 mg/m®) (8—hour average value). Past
exposures were between 10 and 70 ppm (4 and 290 mg/m®)
methyl methacrylate. Occasional short—term peak
AR concentrations of 100 — 680 ppm (410 and 2,800 mg/m°) had
also been recorded.
REHITBWVT, A9V LEEAFIILRENBIRLIZIEREEEX  |No case of methyl methacrylate exposure related respiratory
[T 8 D RBEAEDER (F151E A 5N M 1=, 100 ppm (410 |or skin sensitisation was observed in the exposed groups.
mg/m’) ZHBABEEL AL (AR DEEHLIE £ <{AELY) TOXERF |Observation of irritation in the eyes and the upper respiratory
BOE—YRZERIC. RRULEKEDRBMEDRT R MR [tract was reported to be limited to acute and reversible
RUBEERGELTREMICHDNDERESNT=, BFEEF |reactions after short—term peak exposures at concentration
IZITEEICEELE-2EHIVTEECHEICEEL-EE |levels exceeding 100 ppm (410 mg/m®) (without any proof for
DERRAEIR DTN 2Tz, RHERIZMMDE N DREEIC |the correlation). There were no indications for clinical
B3 BT —2% S A TGN o=, BB, #EHAIZfR  |symptoms of a work-related rhinopathy or any substance
HEEELITHA TS DT, related abnormalities in the nasal cavity in the exposed group.
The study did not include data on the exposure to other
chemicals; there was no control group, no statistical evaluation
was performed.
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REFERVEBREFEFRE T S-HIZ6HENDBFREML V= [In a cross—sectional study with Rhino—Test, a smell test with 6
RVRE THARhino-T AN L BHEMBIBIZEIZFHUVNT. 175 |aromas to detect hyposmia or anosmia, prevalence of smell
ADMMAIZREBIN=1E%E (BEE58.3%, JELLIEE32.6% K |disorders of 175 MMA—-exposed workers (smokers 58.3%,
UITEEEI1%) DIENDRVNEENHEEILBBADIERZEXT |nonsmokers 32.6% and former smokers 9.1% was comparable to
PR EE (BLEE34.1%, JEBLIEE 42% K N TTELEZE 23.9%) &£ 1FX[F] |88 non—exposed controls (smokers 34.1%, non-smokers 42%
LThof-. REFRIIREZZT-EEEOHTIEN and former smokers 23.9%). In the group of exposed workers
(0.6%) DAI=HNT=, FHRFBLIRMX9.6 + 71EGE/ 14, |only one case (0.6%) of hyposmia was observed. The mean
BK 3B3F)ThHofz. BREICEZTEHLMMADFHREIL  |duration of exposure was 9.6 + 7.1 years (minimum 1 year,
BZE6LER(X50 ppm ET. ZHLLFTIL100 ppm EFTEFRE S [maximum 33 years). Time weighted average concentrations of
T=0 1987TEMNDH1992FF T, #2Y R LI=52H (<1BRE) R UK HI |[MMA were reported to be up to 50 ppm during the past 6
R 185 DEEDDOMMAT Y B ENBEIRF #HZX 3 BK A |years and up to 100 ppm the time before. From 1987 to 1992,
DEMTRIIRBN402(2HE> T, RS EERE D EEE DIRH D |repeated short—term (<1 hour) and long—term (>1 hour)
EZA—LT=, ENEHINERRE ., EEE IIMMAIZEKECRIIZSR |average concentrations of MMA during the workshift were
BEINTEMESIN TS, ITEWTRAMIEED T, YfEZ¥£T. |monitored at the body of workers from different work areas
BE#OWLWThh (EfELT—2(F%E0)) TIThi=(Muttray et |according to the German Technische Regel fiir Gefahrstoffe
al., 1997; Rshm, 1994b), 402. With few exceptions, workers were reported to be
exclusively exposed to MMA. The smell test was performed
either before, during or just after the shift (no exact data)
(Muttray et al., 1997; Rohm, 1994b).
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512, KoE (MR R EE) (Burchman et al, 1976), I ME %R Furthermore, effects on the respiratory tract (breathing
(Marez et al., 1992; Dorofeeva, 1976), A% % (Makarov, difficulties) (Burchman et al., 1976), cardiovascular system
1983) B U BE5E % (Sharova, 198)NDEZEM (EIZiR R 1= |(Marez et al., 1992; Dorofeeva, 1976), endocrine system
FSID)FEERE R/ RITISEIEIZHIR D &H DAEHIEHRE TR |(Makarov, 1983) and gastrointestinal system (Sharova, 1989)
Shf=, Lang et al. (1986) [F AR5 JLEEAF)LIZ34 A M 526 |appeared in epidemiological studies and/or case reports with
IR Fl. RARBSIEEBOR CTHRTEH. EEBR KR UME |limited reliability (as mentioned above). Lang et al. (1986)
MEDHEEDRAEXRFHEMEREL - (EHDOHFIAT  |reported (only abstract available) dose-dependent increases in
BE) o the incidences of neurasthenia, laryngitis and hypotension in a
group of workers inhalation exposed to methyl methacrylate
for periods between 3 months and 26 years.
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(Burchman et al.,, 1976)(Marez et al., 1992; Dorofeeva, 1976) (Burchman et al., 1976)(Marez et al., 1992; Dorofeeva, 1976)
2| F STk (ST Xk (Makarov, 1983)(Sharova, 1989)(Lang et al., 1986) (Makarov, 1983)(Sharova, 1989)(Lang et al., 1986)
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LOMDIAEIZHNT, 58fF. HFELY, 2B, EPEEE [In several studies unspecific symptoms including headaches,
RUZLULVEEtE A(Blagodatin et al., 1971; Raines et al., 1957; |vertigo, nervousness, concen—tration difficulties and poor
Christiansen, 1987)% & T JE4F R MAER M RA T =ZEE K |memory (Blagodatin et al., 1971; Raines et al., 1957;

ER BEREALTHENICREINIZALIZDOVWTIHRESINTE  [Christiansen, 1987) have been reported from occupationally
Eo exposed people via the inhalation or dermal routes.
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(Blagodatin et al., 1971; Raines et al., 1957; Christiansen, 1987)
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Local neurotoxicity, but no disturbance of the lung function,
has been reported in form of reduced peripheral nerve function
in arms and legs of inhalation exposed floor layers (Lindberg et
al., 1991). Estimated exposure concentrations were between 62
and 601 ppm for intervals of approximately 20 min followed by
non—exposure periods of 30—60 min. Total exposure time of the
workers varied between 0.7 and 12 years. Three workers had
eye irritation at least once a week, another three one to three
times a month, indicating an acute response to high peak
concentrations. Exposure to substances other than MMA
during the floor laying process was not estimated.
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Generalized sensomotoric peripheral neuropathy (Donaghy et
al., 1991) and slower distal sensory conduction velocities in the
fingers (Seppalainen et al., 1984) have been reported from
methyl methacrylate exposed dental technicians.
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HRIEHESE
EFCOMAEIXEICREZT—ENRIBLTL=Y, thDBEEY |The studies in humans were of limited validity mainly due to
BICTVEASGEARBIN TS EWSER T, 15551 (X FIFE | defaults in the exposure data and the possible mixed exposure
iz, SE. PR BV REHZER, DMER. REIEEZR |to other relevant substances. It cannot be excluded that
ADEEZEZIMMANDREZEZICLDEDTHAELID |adverse effects on the respiratory tract, the central and
[T SN, REDHEEEIEE (X, ML R R T AN TIE |peripheral nervous system, the cardiovascular system, and the
ER EEBREEZRLMMABRR RS CEREShG, o=, gastrointestinal system were attributable to the repeated
exposures to MMA. No disturbance of the olfactory function
was detected in MMA exposed workers showed normosmia
with a standardized smell test.
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HETHI1> REKRBROEHEZEDEN Summary of toxic effects after repeated exposure
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ZNET. MMA®DS50 ppm LL FDZETERE (8B TWA) TE  |At the moment, there is no indication of any serious clinical
HBDRBRICEMINITIERGBEZEDHMIFRILAL, |health effect on humans after prolonged exposure up to 50
REDT—E2(BDOHIFER) DKRTIE. ZCOFRELARILTER |ppm of MMA vapour concentration (8—h TWA). At the present
DREDHREFEEL-EVWVS—EL-FHLEHWNKSTH state of data (within the limits of quality) it seems that there is
%, LML, ERTD50 ppm ELVINOAECIFIRTEE THEZESMN  |no consistent evidence of a disturbed respiratory tract
- TULVELY ZNIZERRIER HDLEREDHEEEDZE{EH50  |function in humans at this dosage level. However, the NOAEC
ER ppm U FOMMAREIZESET BIET NS E TS A, BEE |for humans of 50 ppm is not verified until now. That means
PHRLEECDOHBIIBRNSNEBNLEZEKT S, that the occurrence of morphologic alterations cannot be
excluded, even when no clinical symptoms or altered smell
functions could be related to MMA concentrations up to 50
ppm.
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SOMEEFLTREBEDBRZELUSNC. SYFTIRERKYE
DT >EZNEIE ($950%) Z R ERMNBATEHTEY, T
MIFHI500 mm* BB EREDREE DD EEIHIREN
%(Harkema and Morgan, 1996), SvhD 20D L RN 21 T
[E. LoD DEETITREDHAEBEN RSN TLSE
rEETMOBEIEDEDZT N LRFLTHS(Talamo et al,,
1994, Nakashima et al., 1991), 2 D1E&ELMFR AR (Z (LI
BERNGENHLD . BEFENLGREEZIRIDDOIEEENT
[F750 BIE. EFDR EEFREDOREM R Y~ R ITHEEER
BREICET TG MaEEEN, RAMBEROR LB
Emm* A=Y DEKDERAD EBLAD=XLIESYMEERT
[EEHRTHIEEZEZLNTLND,
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Besides interspecies differences in the nasal anatomy and
breathing physiology a much greater percentage
(approximately 50%) of the nasal cavity is lined by olfactory
epithelium in the rat than in humans where it is limited to an
area of about 500 mm?’ or 3% of the surface area of the nasal
cavity (Harkema and Morgan, 1996). The types of nasal
epithelial cells in rats are similar to those of other mammalian
species, including humans where olfactory dysfunction is well
known in some diseases (Talamo et al., 1994, Nakashima et al.,
1991). Although there are species—specific differences in nasal
structure and breathing physiology, it is not reasonable to
claim a species—specific phenomenon. Currently there is no
adequate knowledge on morphological and/or functional lesions
of the olfactory mucosa in humans. It is assumed that the
principal mechanism of action of vapours per mm’ of olfactory
mucosa following long—term exposure is similar in rats and in
humans.
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BEDECH, EREITEBEBDONEEMBEIZLBEZIZT  [Currently there is only little knowledge on species differences
DREZHDEEICET AHBILFAE L, RIERSHERD  |in the susceptibility of the olfactory mucosa of man and
5. A1) LEEATF LB R EREREITHL T, TYMET DX [rodents to xenobiotic injury. Repeated dose studies revealed
FYLERZMETHAIN ., NLARI—([FREZHEIENTEMNTR [that the rat was more sensitive than the mouse to methyl
SNtz VP TIHEREEIEEVNIRTS—EEEEHLTE  |methacrylate induced nasal lesions, whereas the hamster was
YR ERICERTZENDIRATILOEMEFEIZEYREZ  |not sensitive. In rats, the olfactory epithelium has high
HEAEESLSICB OIS, NLRFI—[ZRIGEMNELD(XIR |activities of esterases and seems to be more sensitive to toxic
N ERORBEEICE THEICEAELTNSOMNEIMNITIRE S |effects of many esters compared to the respiratory epithelium.
ER TIETATHS, EMERICEALT. ChoDFTRDBEHEMED  |Whether the absence of nasal lesions in hamsters is related to
FRIRIZBAS M TR, T—AR—ZADR+ 2 ThITNIE, T |differences in the metabolic capacity of the olfactory
ESRECHYEN) RVEFEICALONEZRETHS, |epithelium is at present unknown. The interpretation of the
relevance of these observations with respect to the human
health is unclear. Unless the database is insufficient, the most
sensitive species should be used for risk assessment
procedures.
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MMAIZEEIR EE R UR EETHEEEDHILRFIILIRAT |MMA is cleaved by unspecified carboxylesterases in the
S—HIZKYnfEIND (4.1.215%SB) , MMABIS D IFFER |respiratory and olfactory epithelium (see Section 4.1.2.1). The
IR EETHS, SYPRUVELDETIIBASN =k EE  |preferable site of MMA damage is the olfactory epithelium.
FYREETXKYFEEDEWNAILARF I IRTS—F Until recently, it was thought that higher carboxylesterase
(Bogdanffy et al., 198 )5V D REBEENMMARZEFRIZE M |activity in the olfactory epithelium than in the respiratory
FTERZENEYENIEEBEEL TS ERIAETE X 5N T|mucosa which was demonstrated in the rat and human nose
W= LWL, SYLDERNHLDEBEFRIBIHE. XRIZERD |(Bogdanffy et al., 1987) is related to a higher susceptibility for
BEIEDE DMK XS in vitro DFRIRERY AH;EZ ALY |rat olfactory tissue to degenerate during MMA exposure. But
HLWT—4ahis, B EEOHRZEMIZOD TR T5—E E M |new data using an in vitro gas uptake method on organ
[EMFIR £ R OZNERHDFEEZ RS ZEMNEBASNT [explants from rat turbinates or sections of intact nasal tissue
(Bogdanffy et al., 1998), S vr R _EFE DEFREMEIIERDZFN |from humans demonstrated similar esterase activity of the
SR EFIFRICTH S, CNIIMMASHE I ZRZHENS VR E  |olfactory sustentacular cells to that of the respiratory
BDEEE. BoKEZRORBEMEICIZBEBRLTLVELELS |epithelial cells (Bogdanffy et al., 1998). Activities of the rat
EREE F3TRITAIE, MRk E R (XEHDREZMEETRT |olfactory enzymes were about equivalent to those of humans.
CENBAFEINDTHAS, RBEEEENBEEMEAMELNELT=D, |This leads to the conclusion that the damage of the olfactory
SHNHEBZEDERIZITSUEN., HLITHRWNI EIZEZ 4D,  |epithelium, which is particularly susceptible to the MMA
toxicity, is probably not associated to the metabolic activity of
enzymes. Otherwise it would be expected that the respiratory
epithelium would show a similar susceptibility. If the
metabolic activity is of less relevance, the significance of
quantitative
interspecies differences is only minor or even absent.
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EFTIHBFICRETEHRADEESEZEICET HERDIEEIL— [Since there are no consistent results from the studies on the
BLTWELNDT, EBRHMICHS T ENEEEMEEM |adverse effects in humans especially on the lower respiratory
[IFBEDFEETHD, BEREBHDI=O. KYBWLT—4  |tract, the toxicologic relevance of the effects in experimental
o RN—2ZAMNFATELWGE L. BIYOT —2HFEEL 2Tk |animals remains unclear. For health protection purposes animal
ER FCREIYSIEEFEETFTATELLEZLNT, data were considered predictive for possible adverse effects in
exposed people unless no better database is available.
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In two studies the effect of exposure of male workers to
methyl methacrylate was investigated by use of cytogenetic
methods with peripheral lymphocytes.
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Seiji et al. (199 L BIREE R USCEIZBIL T, A2 JLEE [Seiji et al. (1994) investigated 38 subjects exposed to methyl
AFIVIZRBLI-BBADHWEREZFAEL-. REREIL1B Y |methacrylate with respect to chromosomal aberrations and
1=V 851 C7.35 ppm (B{ATF 14, &EFH 0.9 ~ 71.9 ppm) TH> |SCE. The exposure concentration was 7.35 ppm for 8 hours
Tz REHRBITTRINTULVEMNofz, REBEFIBADIERTE |per day (geometric mean, range 0.9 to 71.9 ppm); the exposure
ETHEASh ., RETIENEEINT, LEIAEF(xL TIE |period was not given. A control group consisted of 38 non—
BSMZIEEDFER MBS, SCEICEAL TIZT UEA N |exposed persons, the smoking habit was considered. For

R MHDNT= (HIELT-YDSCET 6.11 3t 4.90) A, ZDEL(L |chromosomal aberrations a clearly negative result was
FEEICEELT= (F-MMAREIZITIREFELLL) £D EE X 51 |obtained, with respect to SCE a marginal increase was found
=1 (6.11 vs. 4.90 SCE per cell), however, this effect was

considered to be age-related (and not dependent on MMA
exposure).
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Marez et al. (1991) (X, 1BDEHRE=H2.71, 185, 0.70 [Marez et al. (1991) reported on SCE frequencies of 31 male
R 21.6 ppmT. BAADRZEARE 2.1 ~2214FFTEEFL |workers from 4 factories with mean daily exposures of 2.71,
T4/ S0D BHEEEEI ADSCEFEEIZDULNTERE L=, |18.5, 0.70 and 21.6 ppm, individual exposure periods varied
e BEELERT, BGATIHERRLTULNB4DDEEEIC |from 2.1 to 22.14 years. As compared to negative control
SLTEFTHEL IIADEEETDRIARDEIC L THIEME®D |groups negative results were found for the whole group of 31
FEEAREINT-, LH L. 114~400 ppm DEEDMMAE —% [workers as well as for the 4 sub—groups representing different
[CRBENTF-6 ADBEEH T, BLNEMAASNT-(HIRE L= |factories. However, in a sub—group of 6 persons exposed to
YMDSCET 10.0 xt 7.48) , EFLICENIE, ZOFEITSLY MMA peaks ranging from 114 to 400 ppm a weak increase was

R SCE4EE (hfc) DHARED M DIENT EIZ&D, KIZEESN  |found (10.0 vs. 7.48 SCE per cell). According to the authors
=B (BB ADEEBETITIED TN ENNSDIEEE) T |this effect is due to a low number of cells with high SCE
[F2TREEDHEENELNF-D T, ELIMMAE—2IZRES  |frequencies (hfc). Since negative results were obtained for all
NIz6ANITH L CRRBSIN=BOEEBIEEERNHDEIEE XD |pre—defined groups (total of 31 workers and workers from each
nizLy, of the 4 factories), the weak effect described for the 6 persons

exposed to high MMA peaks is not considered to be
meaningful.
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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
presence of S—9 mix. These findings are in line with results
from mouse lymphoma assays where positive findings seem to
be due to the induction of small colonies. Marginal increases in
SCE frequencies are of low significance.
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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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in vitro TMMAXZEEZREZE . FICREARERZFTHEID
BEENEET D, COBERENTEAVEEZEDHLIEH
EIZRESNTNSRSITRHONS, Ff=. in vivo D/NMZELER
DEERVEEBHERBROREMEFCOBEENERS
vivo TIERBELLGENZEETRET S,

G

FEam

In vitro MMA has the potential for induction of mutagenic
effects, esp. clastogenicity; however, this potential seems to
be limited to high doses with strong toxic effects. Furthermore,
the negative in vivo micronucleus test and the negative
dominant lethal assay indicate that this potential is probably
not expressed in vivo.
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KED2THBIZHENNT, 7OVILEL —FELEDMMAR T TS |A retrospective mortality study has been conducted among
JIVBETFIL(EA)ESITIETOERMRIERY. IEEIS D |workers exposed to the vapour phase of methyl methacrylate,
EARUMMADZSRHBIZRBEINT-FEB DB T, JET-FED |low percentages of ethyl acrylate (EA) and volatile by—
#BAAEHEINITHONT, 3DDATR— D FNEFh (T75—bF |products of the methyl methacrylate and EA polymerization
1 :1933FEM 51945 ICERASh -8 A B 3,934 A ;a75—F |process in acrylic sheet manufacture in two US plants.
I 1946 FE M 51986 F ICEHASN-A AN B 146,548 A ;78— [Detailed analyses of colorectal cancer mortality were
I :1943FE M 519824 IZBASNT-A A B 3,381 N)IZDLY  [performed for each of the three cohorts (cohort I: 3,934 white
T REBLAICKDEEEOFMLRETIITHOITz, RE |males employed between 1933 and 1945; cohort II: 6,548 white
BIIEBRBENTEEEMNITERY—/L CEHMAL =, ##75% |males hired between 1946 and 1986; cohort III: 3,381 white
AIZEBFTERFaR—F I TIEEEITEML, 37/R—FI T  |males hired between 1943 and 1982). Exposure was estimated
[FEEBEEZEDLHEWEMERLE, EBENADY XI(F1940%4X  |on the basis of a job—specific semi—quantitative rating scale.
e AIFISEARBLE-REZBRESNEEBTRATH>  |Mortality from colon cancer was significantly increased in
ER = SEBDAICHLTIE., ZYDBREHSFIBLI-EH KR UVE |cohort I and non-significantly increased in cohort IIL. The risk
BOBEICHE->TORAEMNIIA SN o=, EREH |for colon cancer was highest in the most exposed workers,
ADIEE(FarR—k I TEMLT= (Walker et al., 1991; IARC, who worked extensively in the early 1940s. No regular increase
1994), FEIRZE DN A I IEEHEDITIRIFHEEIZEADIETZE |according to years elapsed since first exposure or intensity of
DEMDHZIEIAR—RI 23t L TERE S =(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—-malighant respiratory disease
was
reported for cohort Il (Rohm and Haas, 1987).
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HOETEDEDREHZE (Collins B, 1989) [ZIX2DDT 5
JURRHEEE TIBICH 519515 (& K 19574 ) HhH 19745 D
MICERSNhI=267TI ADBHEEEEDIR—INEENT,
ZDAR—FD35, 1 ppm LT DFEHERETMMAIZRESh

Another retrospective mortality study (Collins et al., 1989)
included a cohort of 2,671 male workers employed between
1951 (1957 respectively) and 1974 in two acrylic fibre
production plants. Exposed to methyl methacrylate were only

SEIR =D 1%1,561 NZBELUN, FEIRZE DM A DEI B E|HERE (1,561 men of the cohort at mean concentrations below or
12821z, MAITKIRTHOEELEMIEE M >T, equal to 1 ppm. A small excess of respiratory cancer was

reported. There was no significant increase in the number of
cancer deaths.
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Tomenson et al. (1994) NDAKR—FAE T, FEEBHADIE |[In the cohort study of Tomenson (1994) colorectal cancer was
EEXEIFEEY (BLRIFE =501 7451 xt #A15E16.9451) T. FEIR  |as expected (17 observed deaths versus 16.9 expected) and
BNADETER(FHFEEF TEI>71=(SMR=93), BHMAIZLS |respiratory cancer mortality was lower than expected
AR BRI H/3E ML=, (SMR=93).
Mortality due to stomach cancer was increased by
approximately one third.
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The epidemiologic data on humans do not provide consistent
evidence on the carcinogenic effect in humans. The studies did
not allow a strong association of increased tumor rates in a
distinct organ or several organs to MMA as the responsible
agent.
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EFEEIMIDENAMEICEL TREEL- B =LA, 2FEZE S |There is no relevant concern on carcinogenicity in humans and
[F1=ac—rCOIEBIEEDEMIZ DLV THEET—A(EIE  [animals. Epidemiology data on increased tumor rates in
SEEICHENDY . BHORERYMEEL TMMALREED$H S E |exposed cohorts were of limited reliability and cannot be
SRR WSTEEHYBEL, #oT. MMAIZERTIZEMNAENSHS |related to MMA as the solely causal agent. Therefore there are
! EEZDREFLERET DALY, no reasons to assume that MMA should be considered to be
carcinogenic in humans.
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1976 51985 IZEEZERIIC AR DY LEEAF JLIZREESNT= [From a study evaluating a cohort of women having been
ZHEDAR—FEEML =N D, BARTREDHEE DMK |occupationally exposed to methyl methacrylate from 1976
U4 'R DEGRFT RV ERE SN f=(Fedetova, 1997), BFZEIL5% |during 1985, increased incidences in spontaneous abortion and
FROEVERFREEICERARAEIZEHET 22 EIZE DUV =3 D T |clinical findings in their newborns were reported (Fedetova,
BoT=. BET5024 D IEIRBI D FEEA S < 10 mg/m3 DEE  |1997). The study was solely based on the retrospective
DEEISFTTHREBLI=FIRA. AL, Zh Ll EDEHEE7: | evaluation of older hospital records. The evaluation of a total
WHIERBXBEELERT, > 20 mg/m3 MEE D EEIGFT |of 502 pregnancies resulted in the finding of a statistically
ZEY RSN =1 IREITIE B AR ZE (BEIR12:8FE T) DIEED [significant increase in the rate of early abortions (up to 12
FETHIIZAEICEML TS EVWSHEMNRENT=, B51319 |weeks of pregnancy) for those which had been assigned to
HOR GBI OFEHEMI D, KYUSEEDEZEERIZEIYIRSON  |workplace concentrations of >20 mg/m3 in comparison to
=2 GBI CIXIEIRP SRR ECEHHEDHEENELLDE |those involved in workplace concentrations of <10 mg/m3 or
LSHEN RSN IERDT—2—FDEEEICBIL T, |to a not further described nonexposed control group. The
B <10 mg/m3DEEDIEEISATICEERBL TULN=H4ER |evaluation of a total of 319 deliveries resulted in the finding of
TIE.BETAELELEBLTER ., ERXMERE (ESIZHE SN |a higher rate of late abortions and of complications during
TLWEW) RURELKYSMEEZ R LGS Tz, pregnancy for those which had been assigned to the higher
workplace concentrations. According to the evaluation of the
data sheets of newborns, those whose mothers had been
assigned to workplace concentrations of <10 mg/m3 were
SR reported to display higher incidences of asphyxia, congenital
malformations (not further specified) and of still births in
comparison
to background data.
BH. EFRMICERATELTEY . ZOMED TR R (L{E |Besides overall insufficient documentation, the main limitation
¥R EMEL-BEICEELE-REIRROFMMNEZ SN |of that study is that it does not provide any details of the
TWHEWZETHS, FHBLI=aR—bDRBIRTHNHESH TZ L [workplace and exposure conditions related to the investigated
ILDEBRSN TGN =S, REBEOEZRR VS SN T=T— |patients. Due to the very poor definition of the exposure
BDEKRIFIIE-ZTYLEWEETHS, SHHMNXRITTHY ., £ |situation for the evaluated cohort, the significance of the study
KRDTHAETHHLEERL T CNODFEEFEAKRMIC |and the meaning of the reported data remain unclear.
MMAEEEUDIFBZEFTELRL, CORERDEEMEMNTHESE |Considering the lack of details and the unclear exposure
=, COMEDT—EESLIZYRAIEHED=HIZEE T |situation, it is not possible to link these effects primarily to
RETIHELY, MMA. Due to the uncertain validity of this study, data from
this investigation are not further considered for risk
assessment.
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ARV JVEEAF L R UEILE LD A IZEERIZRFE SN [Sexual disorders (not further specified) in male and female
B DEEETHNLES (ChUELEESIN TULVEL) AY |workers occupationally exposed to both methyl methacrylate
22NAYTDHZE (Makarov, 1984; Makarov et al., 1984)H\5  |and to vinyl chloride have been reported from two Russian
ESN TS, D2 DDMENSDHET—2(EH) |studies (Makarov, 1984; Makarov et al., 1984). Due to the

SR (IR YMENBASN T YRIFEED = IZFIRAMEEIZLY [uncertain validity of these studies (abstracts) data from these
nighof=z, two investigations were not further considered for risk

assessment.
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RAYTIEAZS JLEEAF JLIEMAK-1EIR DT —"C"(DFG, [In Germany methyl methacrylate is assigned to the MAK-
1998)IZ S EESN THY . EEFFDKRMN A D JLEEAF ILIZ |pregnancy category “C” (DFG, 1998) denoting that there is no
xt9 BMAK—E. 210 mg/ m* (DFG, 1998)IZ#f S 515 & (L. |fear of a risk for adverse developmental effects when

IR BEELGHREZEDIRIDBENITLEN EEELKRLTLVS, workplace conditions are kept to the MAK—value (maximum

- workplace concentrations) which is for methyl methacrylate:

210 mg/ m’ (DFG, 1998).
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The available human data on sexual disorders in male and
female workers are not considered for risk assessment of
reproductive toxicity due to the uncertain validity of these
studies.
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BIEMLEREEEICOVNTOEEMAEEHRIIELNFEXE |Definite assessment of possible impairment of fertility will be
THESNh TWA2H DR ARER TIRIEESN S THAS, IR |provided from a 2—-generation inhalation study planned in the
B mTlE, BHEDORAREICKSEMEEBIEAEMNSDIRE |USA for the near future. At present only data of limited value
HEHIEDT—2LMFI A TELRL, CORERT YA TIEB) [from a dominant lethal study with short—term inhalation
IR Y% 3ZECRIDS5 B . 9,000 ppm LA TRIZRELI=IHEE. ¥R |exposure are available. With this study design methyl
- TIXHEDEEHE(AISEEE RIZSEI 1=, methacrylate did not reveal any effect on male fertility in mice
when animals had been exposed to up to 9,000 ppm for a
period of 5 days before mating.
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RESHEMERICELT. RARZZDO—EDHERTRLIRE |As for developmental toxicity investigations, from a series of
F972 5 ER (X Solomon et al. (1993)MEXER T, GLPE 4T TIRIT |studies following inhalation exposure the most definitive study
DOECDHARSAV EBRESEERKRLETORI—ILTITHN |is that of Solomon et al. (1993), conducted to a rigorous
120 2,028 ppm (8,425 mg/m3)LA T DRBL N ILTILEIFH protocol in accordance with current OECD guideline and under
%, EEE. HENEBRRERFHONEMN o=, LN{DHF |GLP conditions. No teratogenicity, embryotoxicity or
BT AREREEL-BEENRSREER=HERIEL. 2D |fetotoxicity has been observed at exposure levels up to and
AR ERBIRERBELTEYITRYTHDEFEZONELT (including 2,028 ppm (8,425 mg/m3). The studies using the
Ehib, EERITEEDHLLY, intraperitoneal route of administration that produced some
inconsistent results, are of questionable significance, also
since this route of administration is not considered to be an
appropriate or relevant route of exposure.
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