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present invention relates to tanning aids which

conprise a polymethyl nethacrylate shaped body. 5 A
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In order to tan the skin, _synscreen creans and the

like are usually used as tanning aids in order to

protect the skin against_danage UV radi ation. A

di sadvantage 10 of these EEQFFﬂngég i s that such

creams can trigger allergies in sensitive people.
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bor FREY 8¢ n WAeRyed (e igig oﬂoaathm@:veﬁnéindare then not
di sgppseddhapaini.t Thias CaybEfIens | yaaneablieet 16fad heo skin
lEgreﬁent invention to provide tanning aids which can

e U8%39Fo achieve natural tanning of the skin using
sunl i ght w thout the

. Moreover, devices are known which bring about tanning
of the skin with the help of incorporated UV emitters.
Also known in this connection are lying devices for

20 solaria applications made of PMMA, which comprise large

amounts of UV stabilizers and/or UV absorbers in order

to protect the plastic against degradation by UV
radiation. Tanning with sunlight is not possible here,
however. A disadvantage of such devices is the high

25  energy consumption of the UV emitters. Moreover, these

installations are not intended for operation outdoors,
meaning that tanning is more likely to be perceived as

boring.

30 In view of the prior art given and discussed here, it
was consequently an object of the present invention to
provide tanning aids which can be used to achieve
natural tanning of the skin using sunlight without the
skin coming into contact with sunscreen cream.

35

Moreover, 1t was an object of the present invention to
provide a tanning aid which is particularly easy to

maintain.



skin comng into contact with sunscreen cream 35

Moreover, it was an object of the present invention to

provide a tanning aid which is particularly easy to

mai ntain. A further object of-the invention was that

the tanning aids have high durability, in particular
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of the tanning aids, it should be possible, in

articular, to use substrates which are obtainabl e by
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aids accordingly to a certain sun protection factor.

20 Moreover, it should be possible to adapt the
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Moreover, it should be possible to adapt the tanning
aids of the present invention in a particularly simple
manner to different zrequirements and applications.
Thus, for example, portable screens and built-in roofs
25 should be available. In this connection, it should be
possible to adapt the tanning aids to the requirements

in a simple manner with respect to size and shape.

These objects and others which, while not specified in
30 terms of words, can be derived quite naturally from the
connections discussed herein or arise automatically
from these, are achieved by the tanning aids desgcribed

in ¢laim 1.

35 Advantageous modifications of the tanning ‘aids
according to the invention are protected in the

dependent claims which relate back to claim 1.




fromthese, are achieved by the tanning aids described

in claiml. 35 Advantageous nodifications of the

tanni ng aids according to the invention are protected

in the dependent clains which Jetate back to claim 1.

Wth regard to the use, claim 16 provides a solution
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The measures according to the invention achieve, inter
alia, in particular the following advantages:
» The tanning aids according to the invention make
25 tanning outside possible.
> Furthermore, 1t is possible to dispense with
energy-intensive UV emitters during tanning.

30 > The tanning aids according to the invention are
easy to maintain and easy to produce. Thus, it is
possible, in particular, to use shaped bodies
which are obtainable by extrusion, injection
meolding and casting processes.

35

> The tanning aids are weathering-resistant and, in
particular, resistant to uv radiation.

Furthermore, the tanning aids according to the

invention have very good mechanical properties.




whi ch are obtai nable by extrusion, injection nolding

and casting processes. 35 - The tanning aids are

weat hering-resi stant and, in particular, resistant to
Wradi ation. Furthernore, the ganning aids according

to the invention have very good nechani ca

properties. - Furthernore, the tanning aids according

tP %he iﬁﬁgyﬂéfﬂbf%ﬂn Qﬁﬁadegﬁﬁgngaséiast(ééé%fbing' to the
diverse requirenents. us, Tt 1S posSible 10
produce, inveRigant | eahake t adappoft Afwl kcr densvery diverse

sol i d roieepilrn@t Si 2@nld) of dek st @RI le NA UpBbduce, in
tanni ng of the skin w thout having'to worry about
3ki n dan®jé tigdt i@ eshranspor takpeedirgicenheotarfift v roofs

3! ?I? can il&ug pdures far o_rgé@h t@k?bﬁﬁﬂe,%&l%aﬁ%mt&ﬂﬁ&ng of
i fferent . durat.i ons, .outsi.de can be provided. For.the
pur poses “GF B  MAHETHN-C tHRF 1 8r aPo4s skin damage
tanni ng aisd anesssiia .devi ce which conprises at | east
one pol ynet hyl nethacryl ate shaped body whi ch can be
br ought between the sunlight and a skin surface to be
1§ anfed. Mexecdiergl ythehdsmumigyy ieddsar efoulke , poduced for

transpar eith r9efis efpbui Il ngs,Pr cAaE st Ml Gh Brations
20 for exanpl.e, imovably fixed.” Moreover, roofs I C

can be PPtEdoBHals, PrRVEEEi-cul ar paddl e boats,
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transparent roofs of buildings or screens which are,
20 for example, immovably fixed. Moreover, roofs which can
be fixed to boats, in particular paddle boats, electric

boats and the like, are suitable as tanning aids.

Moreover, however, they may also be transportable
25 screens which, depending on the thickness of the
polymethyl methacrylate shaped body, are fixed in terms

of their dimensions, or which can also be folded up.

The tanning aid according to the invention comprises a
30 polymethyl methacrylate shaped body . Polymethyl

methacrylate (PMMA) is known per se in the specialist

field. The polymethyl methacrylate shaped body

preferably comprises at least 30% by weight, based on

the weight of the polymethyl methacrylate shaped body,
35 of polymethyl methacrylate.

Polymethyl methacrylates are generally obtained by
free-radical polymerization of mixtures which comprise

methyl methacrylate. In general, these mixtures




field. The pol ynethyl nethacryl ate shaped body

preferably conprises at | east 30% by wei ght, based on

the wei ght of the pol ynethyl nethacryl ate shaped body,
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20 2-propynyl (meth)acrylate, allyl (meth)acrylate, wvinyl
(meth}acrylate;
aryl (meth)acrylates, such as benzyl (meth)acrylate or
phenvyl (meth)acryléte, where the aryl radicals may in
each case be unsubstituted or substituted up to four
25  times; ‘
cycloalkyl (meth)acrylates, such as 3-vinylcyclohexyl
{meth)acrylate, bornyl (meth)acrylate;
hydroxyalkyl (meth)acrylates, such as 3-hydroxypropyl
{meth)acrylate, 3,4-dihydroxybutyl {meth)acrylate,
30  2-hydroxyethyl (meth)acrylate, 2-hydroxypropvl (meth)-
acrylate;
glycol di{meth)acrylates, such as 1,4-butanediol
{meth)acrylate, (meth)acrylates of ether alcohols, such
as tetrahydrofurfuryl (meth)acrylate, vinyloxyethoxy-
35 ethyl {(meth)acrylate;
amides and nitriles of (meth)acrylic acid, such as
N- (3-dimethylaminopropyl) (meth)acrylamide,
N- (diethylphosphono) (meth)acrylamide,
i-methacryloylamido-2-methyl-2-propanol:
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vinylcyclohexane, 3,3-dimethyl-1-propene, 3-methyl-1-
20 diisobutylene, 4-methyl-l-pentene;

acrylonitrile; vinyl esters, such as vinyl acetate;
styrene, substituted styrenes with an alkyl substituent
in the side chain, such as, for example, o-methyl-

25 styrene and d-ethylstyrene, substituted styrenes with
an alkyl substituent on the ring, such as vinyltoluene
and p-methylstyrene, halogenated styrenes, such as, for
example, monochlorostyrenes, dichlorostyrenes, tri-
bromostyrenes and tetrabromostyrenes;

30 heterocyclic vinyl compounds, such as 2-vinylpyridine,

3-vinylpyridine, 2-methyl-5-vinylpyridine, 3-ethyl-4-

vinylpyridine, 2,3-dimethyl-5-vinylpyridine, vinyl-
pyridimidine, vinylpiperidine, 9-vinylcarbazole, 3-
vinylcarbazole, 4-vinylcarbazole, l-vinylimidazocle,

35 Z-methyl-l-vinylimidazole, N-vinylpyrrolidone, 2-vinyl-
pyrrolidone, N-vinylpyrrolidine, 3-vinylpyrrolidine,
N-vinylcaprolactam, N-vinylbutyrolactam, wvinyloxolane,

vinylfuran, vinylthiophene, vinylthiolan, vinyl-




in the side chain, such as, for exanple, a-nethyl 25
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an al kyl substituent on the ring, such as vinyltol uene

and p-nethyl styrene, hal ogenat ed styrenes, such as,

for exanple, nonochl orostyrenes, dichlorostyrenes,
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20 azobiscyclohexanecarbonitrile, and peroxy compounds,
such as methyl ethyl ketone peroxide, acetylacetone
peroxide, dilauryl peroxide, tert-butyl per-2-
ethylhexanoate, ketone peroxide, methyl isobutyl ketone
peroxide, cyclohexanone peroxide, dibenzoyl peroxide,

25 tert-butyl peroxybenzoate, tert-butyl peroxyisopropyl-
carbonate, 2,5-bis(2-ethylhexanoylperoxy)-2,5-dimethyl-
hexane, tert-butyl peroxy-2-ethylhexanoate, tert-butyl
peroxy-3,5,5-trimethylhexancate, dicumyl peroxide, 1,1-

bis(tert-butylperoxy)cyclohexane, 1,1l-bis{tert-butyl-
30 peroxy)-3,3,5-trimethylcyclohexane, cumyl hydro-
peroxide, tert-butyl hydroperoxide, bis(d-tert-

butylcyclohexyl)peroxydicarbonate, mixtures of two or
more of the specified compounds with one another, and
mixtures of the specified compounds with unspecified

35 compounds which can likewise form free radicals.

These compounds are often used in an amount of from
0.01 to 10% by weight, preferably from 0.5 to 3% by

weight, based on the weight of the monomers.
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di benzoyl peroxide, 25 tert-butyl peroxybenzoate
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pre&ﬂreeqﬂé{éﬂ@%&é?@e rr%tfer I?Jasmgflecu?[ar welght M, of the

homopolymers and/or copolymers to be used according to

the invention as molding material for the preparation
of the plastic substrates can vary within wide ranges,
25 the molecular weight usually being matched to the
intended use and the processing method of the molding
material. However, it is generally in the range between
20 000 and 1 000 000 g/mol, preferably 50 000 to
500 000 g/mol and particularly preferably 80 000 to
30 300 000 g/mol, without being limited by this. This
parameter can be determined, for example, by means of

gel permeation chromatography.

Furthermore, the plastic substrates can be produced by
35 casting chamber processes. In this, suitable
(meth)acrylic mixtures are, for example, placed into a
mold and polymerized. Such (meth)acrylic mixtures
generally have the above-described (meth)acrylates, in

particular methyl methacrylate, Furthermore, the



abovenenti oned polyners. In this connection, use is
generally nmade of thernoplastic nolding processes,

such as extrusion or injection nolding. 20 The

wei ght - average of the nol ecular2wei ght Mv of the
honnpolyners and/ or copolynmers to be used according to

t he (merénticay lds molaiurpretan | edmpoisehbher epavatdescribed

of theRhARIL SRSt rat 3,63 MaLy W t Rih Wi gagg@r&q% the

25 the nol ecul ar m5|%ht usual I'y being matche
i nt ¥AEEPSISY -and t RELPREEESSI ng Het hod Refr tilifelmgl di ng pPoly-

mat gkietlh) sldewevweles it is generally in the range
%etmeen 20 000 and 1 000 000 g/nol, preferably 50 000

o 500 000 g/nol and particularly preferably 80 000
t 0o 30e300eDfitt ghvetagai thouthdeimog douliatredwdyghbi 34, of the

Thi gs{qgeterhfgﬂ b%nggtﬁpghgsgerggajgxguﬁt%ln ochamber

meahs gel pérneation c ermore
t heppbassisess ulss tasatess ldan barhpodussd bye Iséleaslangwelght

chagher, PrEaaseinith bhies usdd 201 BlEBNY) ¥ fa1s. This

mxtures are, for example, placed into a
Lol GruFEz&dSeSieh A Maratcrsd | nanxtateantageer alnygeneral

havemehema@mte aiﬁ{—ﬁxﬁ‘dgé)egf(Hﬁbhh@qié)éh@ta%&wél@ht of polymers
FurthernDre t he

art th a | at e.
P R aE AT T epired By, i e haEber protesses is in
abovbedesengbedfraopd QMM ane, par dboubaol y/mol, without

aijéE%ﬁg%% gteﬁl O%h&é Tpolym_srs, in particular,

oly acryl a he wei ght - average of the
| ecul ar wei ght MWof the polyners which are,

pre@aﬁggdwgca%l Ry phaehen1apr 0&%§<§§mé§t geﬂeer%by present
hi gher than"t he nol ecul ar wei ght ynmers whi ch

ar e*U¥EH Aol dihig TREETErs aPs. ‘#H?spﬁgyﬁﬁﬁéylr|%%th%céylate
nunbRrapell kadwn hady it agessti mogeng&alferabng Wi dhdast 80%,

aveérallge pozgrézpceu rfcmparrefl\era%q tpoié/nse{ S 90% by weight,
20 based on the weight of the polymethyl methacrylate
shaped body, c¢f polymethyl methacrylate.

The polymethyl methacrylate shaped body comprises 0.1
to 1.5% by weight, preferably from 0.3 to 0.7% by
25  weight, based on the weight of the polymethyl
methacrylate shaped body, of a UV stabilizer containing
2,2,6,6-tetraalkylpiperidyl groups and which, dissolved
in methyl methacrylate at a concentration of 1% by
weight, based on the total mixture, exhibits a
30 transmission of at least '95% at 330 nmm. Such UV
stabilizers are known per se and are commercially

available.

It is preferably a compound according to formula (I)



whi ch are prepared by casting chanber processes is in
the range from 500 000 to 10 000 000 g/nol, w thout
being limted by this. 15 According to a particul ar
enbodi nent of the present inRveltion, the matrix of

t he polynethyl nethacrylate shaped body has at | east
70% preferably at | east 80% an@_partlcularly

preferably at % by wei 20 based on the

wei ght of _th nmetfnyl ate shaped body, of

pol ymet hyf*2'm arey Ryl methacrylate g
shaped body c Ises 0.1 % by wei ght, ’

preferably fromO0.3 to 0. 7% by 2 Rmelght based on the
wei ght of th%lpolynethyl met hacr yf at e shaped body, of
a UV stabilizer containing

2,2,6,6-tetraal kyl pi peridyl groups and whi ch,

di I I t i
o'fs%ﬁ/o \mch' tﬁ%as thagr ylat e at, g goncents %gﬁ% 1 to

on the total m~Xt Ur e,
a 36 Fﬁaﬁ@ﬁh |0€ﬂ$ ofR2af S| @adly IS A T qim arsyebkyl/ group

st alala’vmgra a;rcﬁ KNeHLRe! 2 86mANEnar € GRMEr L dtd alkylene
avai |l abl e i s preferab%¥ a conpound accordi ng

for%Pap(P?Vm%o RR RO CoFEPROSRMY-N-R2 R R in
which the radicals Rl are an aIkyI group having 1 to

6 cg ggeﬁgggnsai§§ |s a h dro %% ran @ aLﬁ%ﬁkingethyl

avi n onaorrsand 1S a
aI kyrepﬁl gn@@prnawng lzbtuctyz-O Gafthydry lat chevetPnefwromdl and

1@ kEErBLBHE’%l'BEbHEe the nethyl, ethyl, propyl,
i sopropyl butyl, 2-butyl, 2- nethylpropyl and 10

tert-butyl group.
Preferred 1linking alkylene groups include ethylene,

propylene, butylene, pentylene, hexylene, cyclo-
hexylene, heptylene, Z-methylheptenylene, 3-methyl-
1% heptylene, octylene, nonylene, 3-ethylnonylene,
decylene, undecylene, 4-propenylundecylene, dodecylene,
tridecylene, tetradecylene, pentadecylene, hexa-
decylene, heptadecylene, octadecylene, nonadecylene. |

20 The uv stabilizer' is particularly preferably
bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate. This
compound is available commercially under the trade name
TINUVIN 770 from Ciba Geigy, Mark LA 770 from Adeka
Argus and Sanol LK 770 from.

25
Furthermore, the polymethyl methacrylate shaped body
comprises 0.005 to 0.1% by weight, preferably 0.01 to
0.04% by weight, based on the total weight of the
polymethyl methacrylate shaped body, at least one UV

30 absorber which, dissolved in methyl methacrylate at a
concentration of 0.02% by weight, based on the total
weight of the mixture, exhibits a transmission of at
most 5% at 320 nm and a transmission of at least 80% at
370 nm.




Preferred |Iinking al kyl ene groups include ethyl ene,
propyl ene, butyl ene, pentylene, hexylene, cyclo-

hexyl ene, heptyl ene, 2-nethyl heptenyl ene, 3-nethyl 15
heptyl ene, octyl ene, nonyl ene, 13- et hyl nonyl ene,

decyl ene, undecyl ene, 4-propenyl undecyl ene,
dodé@ﬁﬁﬁﬁ?nCQrPd%cgﬂﬁﬁ@ t@tﬂﬁﬂe@ﬂ&?ﬂilzers according to
pentradegrylLene;ryhexa- decyl ene, heptadecyl ene,
octadecylene nonadecyl ene. 20 The Wstabilizer is
particularly preferably

bi s(2, 2,6, 6-tetranet hyl -4-pi peridyl) sebacate. This

[ [ rcially under the trade

name Tl NUVI N Mark LA 770 from
Adeka Argusg 770 fyyom 25 Furthernore,

the pol ypettiyl geth ody conprises (1)
OOOStoOloy wei ght , B.01 to 0.04% by
wei ght, based on the total meight of the polynethyl
»et hacryl at e shaped body, at |east one W30 absorber

whi I I gre cryyl aty
(:onggiellnt‘ﬂ?{altstlsfgniylgg| %ggg?/gg}é taE@ %aseglcgf?e%e l}t]ty' are an
wei §REYEf fKe ﬁYﬂi—@@ékYéxhliT@d%%aJa thaifigie sdi orfoof 28t carbon

nmoskrofsat 3@tk NMyanghact FaNSlEH0% ofmay | 8ast B¥%kar or
11  Preference is given_.to

at 370 -

ot aBFPRSBRE. addorRF T (BOSFLPhEI AOF| FPedRe Sdirai cho have
1@ hesubddicdahen®s , asticR4 asi, ndepers@niplly, s cg@en altdopls .

or cycloal kyl radical having 1 to 20 carbon atons.

The aliphatic radicals nmay be linear or branched, it

bei Ryepesziedl e afléylt heywuradi dalelude havee I@ethyl, ethyl,

SUbékbbygntsls§BQBp9§ erb§§9ﬂpleB B@%Q?en §tﬁ?§hylpropyl

Pre erred aIkyI groups _i ncl'ude™ t he met
tert-butyl radical, pentvl, 2= methylbutyl 1,1-
15 dimethylpropyl, hexyl, heptvyl, octyl, 1,1,3,3-

tetramethylbutyl, nonyl, 1-decyl, 2-decyl, undecyl,
dodecyl, pentadecyl and the eicosyl group.

Preferred cycleoalkyl groups include the cyclopropyl,

20 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
the cyclooctyl group, which are optionally substituted
by branched or unbranched alkyl groups.

Particular preference is given to using the compound of
25 the formula (III)

HN (1)

CHs . H;C,0

as UV absorber.
30



propyl, isopropyl, 1-butyl, 2-butyl, 2-nethyl propyl,
tert-butyl radical, pentyl, 2-nethylbutyl, 1,1 15

di met hyl propyl, hexyl, heptyl, octyl, 1,1, 3, 3-
tetranmet hyl butyl, nonyl, 1-decyk, -2-decyl, undecyl,

dodecyl , pentadecyl and the eicosyl group. Preferred
cycT&aIskyFompelna iLfc| ERIEneF@l aLEY opvapyRblepofrom Clariant

CyChelidlry lche Yot a8 Nhyhe ©¥ehaloXY vsey dheptyh abfa geigy
t he cycloogfyl roup, which are optionally substituted

by BFES %ﬁeﬁegﬂgmwyPngr&@ps Particul ar
preference is given to using the conpound of 25 the

as UV, abs r b 12 Thi
conpgun (exm%orm:? Fal ¥y 403 o] é“q‘%ﬁ %:ﬁqeantShapeds body
undeantheompadeenaﬁerth¢8adduMﬂr Vi8ldidndrefsr,omtBeia  amount,

Gei gwehder if c—Eﬁ—r g%t? g%e(ir) T4 NUYEN = ?1:2% nded Bsg of the

Furt her nor e, net acryl at aped
can téé‘ﬁﬁﬁﬁs@lﬁ?r tarr-‘érrorre«réxm e dilte viesventieon . JHbene, mclude,

howeyeer beilng,resdrdided it t head i @odeduse OholBerelcase
éannln ai ds . ccordln% to t he |nvePt|on These

ncPEGELS i ntlelam | arehARLOSNLSics, VMt TRG Haint s dves,  flow

goldmpfFeese , 1§iagentss, gﬁpenfrgeaﬁﬂ%?ﬂuﬁh bHPbTaBQ@fEers and
ye W rovers illers ight stabilizers, UV
abs%rgerg a hig ﬁhd@%ﬂ8FH§ comiotnds, ?ﬁEﬁpgéteS or
phopbhspesn@teSphoephmnaﬂes paghenvsathatringeathmrityy and
agengs@lezgggstrcrzers 15 Preferred additives

i nclude dyes which, dissolved in nethyl nethacryl ate

%at a concentration of 0. 01% by weight, display a

trapgatesien alddodiver ofindtiudeasdyes which, dissolved in

methyl methacrylate at a concentration of 0.01% by
weight, display a transmission at 350 nm of at least
30%. Such dyes are known per se and are available, for

20 example, under the trade name ®&Makrolex Blue RR,
®Makrolex Violet B, ®&Makrolex Violet 3R, @®&Makrolex
Green 0B, ®Makrolex Green G, from Bayer, ®Sandoplast
Blue 2B, ®Sandoplast Red BB, and ®Sandoplast Green G
from Clariant, ®Mikrolit Violet BK from Ciba.

25
Furthermore, preferred additives include IR absorbers.
These include, inter alia, IR-Absorber 2052 from Bayer.

Furthermore, the polymethyl methacrylate shaped body
30 can comprise spherical particles. For the purposes of
the present invention, the term spherical means that
the particles preferably have a ball-like shape, it
being obvious to the person skilled in the art that,
due to the preparation methods, particles with a
35 different shape may also be present, or that the shape
of the particles can deviate from the ideal ball shape.

Accordingly, the term spherical means that the ratio of

the largest dimension of the particles to the smallest




n

20

25

30

35

30% Such dyes are known per se and are avail able, for

20 exanpl e, under the trade nanme (r)Makrol ex Bl ue RR,

(r)Makrolex Violet B, (r)Mkrolex Violet 3R

(r)Makrolex Green 5B, (r)Makrbbex Green G from

Bayer, (r)Sandoplast Blue 2B, (r)Sandoplast Red BB,
anddIPSSRheRplidst ahr @G 4F r amedienaking , afr )MKr olit these

V'Qﬁﬁﬁe£¥ﬁ£ﬁ9n1£ﬁbaﬁu§5 %%@%hebggh% ﬁéggﬁiéﬁd through the
addi tives include | R absorbers ese I nclude, inte

al i SV HFE ABSOPBRY 1 BU52 1 O BAF&HC et Rafsrebnat least
pol yoet hlyhrﬁ”e&ﬁmwyapeeshaabdybady 1e3@tCAMWCOMHISEE on the

h I ticl For_t f th t
PVEREren, SR TEr ot Spnert CarPHEaRGa That  the o
particles preferably have a ball-Iike shape, it being
b ' tt t d I
Che o e b et 15108 BB Bk b ey, bl B L 9Bhmad orbritnever

shafee ¥yt s eer&@e br edant ths:r t hargehe fmape 5 of the 50 um,

parﬁf@f@ﬁaﬁw d@M' att@lé‘rolraﬁdf@ idegly bal | shapes . wmore
Accordln t eterms herical _neans that the ratio

‘“t“h%ra? fest> 96I|%n%b%npﬁth-ﬁ%eﬁaF‘FPcPé‘s the mg@ge from 5
snB&cbeas&t pml13 dinmension is at nost 4, preferably at
nost 2, these dinensions in each case being nmeasured
through the centre of gravity of the particles.
Pr éftersb| pamt it bast ma?0%t opareizongtlar | yoereideablfy iatorganic

qugt%gélgaseqrpn ?‘&%t;@u '}berP‘Ef péé‘sbg' ZS ar galastlc,

spherl The particlés pre erab y have a
Sdi @RaiQTencRi SRENGVTHR) A tEPﬂeafﬁahgePﬁFmeCSetSo 58n this

IMcorieferabl yend toerianpeefIomB b6 @ﬁegghrmr:@e%ohas a
favo bl}/ 5%of the particles_are |nthe range from

THERED o iMFARETREY, 2 F of PexHApPe 1 1BE ddd nm
of am—brag:ani e°Cmehechalisffensparbinciihar reff rBa%eOmumber n,

Pl agt e RALS! SIANGS DY YY1 PARH ©
The spherical plastic particles preferably comprise
crosslinked polystyrene and/or crosslinked poly(meth)-

acrylates.

Mixtures from which the plastic particles are prepared
particularly preferably have at least 80% by weight of
styrene and at least 0.5% by weight of divinylbenzene.

The preparation of crosslinked plastic particles is
known in the specialist field. For example, the scatter
particles can be prepared by emulsion polymerization,
as described, for example, in EP-A 342 283 or
EP-A 269 324, very particularly preferably by
polymerization in organic phase, as described, for
example, in German Patent 2Application P 43 27 464.1,
where, in the case of the last-mentioned polymerization
technique, particularly narrow particle size

distributions or, put another way, particularly small




connection, the refractive index of the particles has

a refractive nunber no neasured at the Na-D line (589

nm and at 20C which differs fromthe refractive

nunber no of the matrix plastiled by 0.02 to 0.2 unit.

20 The spherical plastic particles preferably conprise

cr oSEiidkdPrsol 95t heneparidioke cldsseaked fuminy (ke hpverage

acr YW-ate%1 L Mmdiles fiqm which the plastic
particles are prepared particul arly preferably have

at Ieast 80% by wei ght of styrene and at |east 0.5%

by Vﬁieghﬁ)ol);fzm@tﬂj/nyh@%@ﬁla?.@ :ﬂﬁ&_@@dabb@& Qﬁan comprise,
§ | i nked astﬂ $ai§< les is . 30 kno

peci’dl |@§"tal Fo Ve IFRE SR BER r‘f)]%?'ft’lel gg 10% by
canmieeghtepaxfe@dxytmdslmmnl@amho;ata @rat@ing effect.
descri bed, for exanple, in EP-A 342 283 or EP--A 269

324, very particularly preferably by polynerization
i n dsganinesphidset ashidescr i bedyctben 3tn ekbaptlezzinng effect

Gerppn Rajient Appld gadd i, P & ZO?u% r ds indET €pel Nachieved

the case of the | ast-nmenti one meri zati on
19 ecHRItGEEE peanntnd apify tﬂ'éﬁ’ré%lﬁarhﬁﬂé}% dppaired too much.

di Strhii RUtH e ad PHtLSRDEOSE ¥Ry ,thearaarﬁwrﬁg Iazlénakbordlng
- 14 - deviations of,the partlcled rs fromt
avef8ge CP&rti tFEeRFEMRt ertS ar PELY ﬂﬁ’geaﬁayynetsﬁﬁlta for
rret Ia@@rlylcau:aosnlsaped Wbtlyh can dzomirirge, ef fedor o€xam esun is
?} ‘U%'egiht preferably 4 to 10% by wei ght, of
art °c |ch devel op a scattering effect. As a
l¥esult of this, a reduction in the dazzling effect by

sol Ak cbitadigat ien c@n eafeibﬁwel yaQeeeehl eued éaQe present

w t hout tanni ng _of skin elng npaired too

Thi $25eBfdPFed %@?wtwltﬁe haﬁmfﬁatgu dshe@@éir dw@v has

to the imyeat| Gtdendiai t beul 2t | Y eduict abbekh ok’ measured in

app!a'ccc:%trldg%%el nwil\@f'xcrbﬁ dgéi%gng(&f’ég&érgf ttehset S%g_elcse) To
20 improve this mechanical property, known impact-

resistance modifiers in particular can be used.

Preferred impact-resistant molding materials which can
be used to produce the polymethyl methacrylate shaped
25 body comprise 1 to 30, preferably 2 to 20, particularly
preferably 3 to 15, in particular 5 to 12, % by weight
of an impact-resistance modifying agent, which
constitutes an elastomer phase of crosslinked polymer
particles.
30
The impact-resistance modifying agent can be obtained
in a manner known per se by bead polymerization or by

emulsion polymerization.

35 Preferred impact-resistance modifying agents represent
crosslinked particles with an average particle size in
the range from 50 to 1000 nm, preferably 60 to 500 nm
and particularly preferably 80 to 120 nm.




to be reduced. 15 According to a particul ar aspect of

the present invention, the polynethyl nethacryl ate

shaped body has an inpact strength of at |east 20

kJ/ m2 measured in accordance ®Eth DI N 53453 (standard

test piece). To 20 inprove this mechanical property,

knomritripéets- orfe sihgtsartemwenodir! iy obhteijpmedi cibaregzample, by

e d. np | di-ng S
Eﬁ% egefe %Lafscg%altlo S%%%f%&@loﬁo foy ABLHEA& S yhich

netﬁa@ﬁyﬁéﬂ§ shapap s Hotybronpipse, 1 prefzgably 50 to 70%

pr eb@f akyne, t@fZ%etm@rlt 'rrféﬂlr%[dﬁyla&reef ezrcabicy $04 Ob#Oweight,
particular 5 t % b

§ mBEEEPESPL ante Kbd 19, MY HESHRE . WRfc UG aFivtase, and
an elhasiterreﬁ— phase igfhtGr @&sddﬂe&lsaﬂf yoal yereto wrbyc&@ﬁght of
30 The | r.esi st ance nodi in t.
ot 8 car PSR MR ey 08 MOS0l (meen) -
pol yneyﬂaaa,orswxh s, ebut sesampokymerlilydt ingrth85rylate and
Pre act st e ify, pr t
cr ofsjg gmgggart“l&g ‘leé Wt annﬂgveréacggD éart lcsﬁée&y ?3%.% the
1¢ heabﬁﬁ@@eﬂﬁéfﬁ@d vénYO0gOomRPUBAEf er abl y 60 to 500 nm
and parti cul arly preferably 80 to 120 rim -
Partl cles o e can be qbt ed, for exa
Phi oy SheTEM o FORRR RAY 2 S Mt:aresnf\mch C1-Ca-
genamamy (atetﬂlea&tryﬁl&%eb;y vRightas péehgﬁahlcytyﬂ&tteo oO%utyl
we f met h | at 0 to.8 %
Eﬁ%ﬁagrﬁ &F &r ab reg%rf’lo S%O/Hb%h\xgl grﬁcry%ra yloF other
15acryha]vélcahély Omlt}c;n@@/bztgblﬁel gtmpnomeefSer atﬂswclﬁ) S5aso for

1% b ? htsﬂy}eﬁ%(”@EéthK%ﬂgegoqﬂﬂPrthé %réiaratlon of
nultl unctlonal (e - acrylate, such as,

exahPee 2bgVEHeT VRt el ErRP @%ﬁéﬁé%awwc ramprise O
be egpalowresy zgdivhth tdi@ferably 0.5 to 5% by weight, of

pomonomgrs.
20
Particularly preferred impact-resistance modifying
agents are polymer particles which have a two-layer,
particularly preferably a three-layer, core-shell
construction. Such core-shell polymers are described,
25 inter alia, in EP-A 0 113 %924, EP-A 0 522 351, EP-A
C 465 049 and EP-A 0 683 028.

Particularly preferred impact-resistance modifiers
based on acrylate rubber Thave, inter alia, the

30 following construction:

Core: Polymer with a methyl methacrylate fraction
of at least 90% by weight, based on the

weight of the core.

Shell 1: Polymer with a butyl acrylate £fraction of at
least 80% by weight, based on the weight of
the first shell.
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15

20

25

10 abovenentioned vinyl conpounds. The preferred
conononers include, inter alia, Cl-C4- alKkyl

(et h)acryl ates, such as ethyl acrylate or butyl

nmet hacryl ate, preferably nethyléaerylate, or other 15
vinylically polynerizable nononmers, such as, for

exavipt bl 3t yrRemlemenhewaitit U esieftdny 1t hmephepayéaten faction

t he abovenentdon paLLis¢l espaay,pre c
Lo 10% by weitnt o pr aFerabl 300 5000 Uit B lel SRECUGOR  the

conononers. 2&ieEve iful e )Eeiﬁcé’f%rsrhﬁill
I npact -resi st ance nndlfylng agents are pol yner
artlclei whi ch have a two-| ayer, articularly

prABrYBly &5t BRI ot eSBREL 1oL oHSPPIEEFon the core
Sucind&orehehesthe s yeesie ale deseit | hethe 2 dnpisal iByrther

in EP-A 0 1139 2 P- 0..465 049 .an
ep RRPuEs 0o CPs, PrEh) BPFy grarspey avove ot Alany
i nuzct £ eesedt aerpenomei § | brsindagsedronshcnkingeefabber

have, inter alia, the 30 follow ng construction;

Core: Polynmer with a nethyl nethacryl ate fractlon of

at T@asexepmlby Wi ghefebhsdd agatigde weirprRY ofoghdier may

coneavehehd o1 RobyRErcomsbrachbubyl acrylate fraction
of at [|east 80% by wei ght, based on the weight of

the first shell. - 16 Shell 2: Polynmer with a nethyl
metdmos y| at e dopadtinerr of ahetkait BOChdyrweight,(95.7% by

based on the ‘ﬁg} Wt oL ks Se&onﬂaghe' las A%ymegéjf@%u and

conpri si ng t e fle e core
shells may i lﬁlléafdhrft%;é‘@cuﬁwﬁmtl%e(q Byt Frar weidionrer s.

These. have beepdesily bedraboygy particpl prdy &81 2% by
preferred conmononers having a crosslinking effec
welght), styrene (17.5% by weight) and allyl
methacrylate (1.3% by weight)
S2: Copolymer of methyl methacrylate (96% by

weight) and ethyl acrylate (4% by weight)

The ratioc of core to shell(s) in the acrylate rubber
modifier may vary within wide ranges. The weight ratio
of core to shell C/S is preferably in the range from
20:80 to 80:20, preferably from 30:70 to 70:30 to
modifiers with one shell, and the ratio of core to
shell 1 to shell 2 ¢/81/82 1is in the range from
10:80:10 to 40:20:40, particularly preferably from
20:60:20 to 30:40:30 in the case of modifiers with two
shells.

The particle size of the core-shell modifiers 1is
usually in the range from 50 to 1000 nm, preferably 100
to 500 nm and particularly preferably from 150 to
450 nm, without being limited thereby.

According to a particular embodiment, the polymethyl
methacrylate shaped body has a modulus of elasticity of




5 For exanple, a preferred acrylate rubber nodifier

may have the follow ng construction: Core: Copol ymer

of nmethyl nethacrylate (95.7% by weight), ethyl

acrylate (4% by wei ght) and -alll’yl- net hacryl ate (0.3%

by m5|ght) S1: Copol ymer of butyl acrylate (81.2% by

wei gt ) lessyr ed8001F/89% by mesfprdbind @t | yleast 3300 N/mm’

met haciadat®y (cb 3%y meight) S2: Copol ymer of net hyl
nmet hacryl ate (96% by weight) and ethyl acrylate (4%

by weight) 10 The ratio of core to shell(s) in the
acrﬁh&tethubﬁﬁéssnbdffI&ﬂelnpryMétHMﬂfWﬂéﬂMdﬁin%&QESshaped

he rat of core to shell CYS is preferably
T EhE P aigl™t P PSEEED b gi 5, Hrr: SRR  on  the
30 10 tended 3Gseo ﬁndlgeaesamnththms shhbbedanﬁoﬂbe has a

A e T

t he ran% partlcm
pr ef@r Bl yr-r om 20:60: 20 to 30:40:30 in the case of
nodi fiers mﬁth two shells. 20 The particle size of

éhe ore-sh glflers IS usual%%%ln the range from
L1098 Fe pPéf erlid| Fargans & M@Yan@Ppear shiny or

par taetl. arloy: opdaher akl )a fﬂaa:fﬁllﬁﬂ.atro erdSdiien Y t HREt tanning

b g t th b t t I
erbB4EREREY Bc SHBRYHERNY Cord HACES SPE SAkped. body

has a nodul us of elast|C|ty of - 17 at |east 2800

I 0 t
g peler ook | conli A0 T EOTAARAP o e

L5vet REERFFERENERap8HUSS bERly exambéew tlfﬁchf% nete heangeveral

dep@odlma m theei prepgadiuse schdegenet:a) ,cérﬁﬁlsls%@arﬁsﬁely 1
bod thi ckness in the range from1l to 200 nm

¥ h
pr ef8r b y 2

The invention is explained in more detail below using
20 examples and comparative examples, without the
intention being to limit the invention to these

examples.

Example 1
25
A polymethyl methacrylate panel with a thickness of
3 mm was produced in a casting process. For this,
994.208 g of syrup (mixture of methyl methacrylate/
polymethyl methacrylate with 8 to 10% conversion),
30 0.039 g of @Mikrolit Violet BK, 0.03 g of Solvaperm Red
BB, 0.200 g of ®Sanduvor VSU, obtainable from Clariant,
5 g of ®Tinuvin 770 DF obtainable from Ciba Geigy and
0.55 g of 2,2-azodi(isobutyronitrile) (AIBN, from Akzo
Nobel were mixed and poured into a casting glass mold.
35 This mold was heated at 77°C for 150 minutes.

The panel obtained in this way exhibited a UV
transparency at 380 nm of 74.42% and at 330 nm a

transmission of 4.85%. The calculated effective




to 20 nm 10 The surface of the tanning aids may

appear shiny or matt. According to a particular

enbodi ment, the tanning aids may be equi pped with a

satin surface. The size of thelBarning aid can be

adapted to the 15 requirenents. Thus, for exanple,
rooﬁgrﬁdyabeoge¢@¢@MS1@@'m@S|d2sBZGMUm1snaller screens

may conprise nerely 1 to 2 n2. The invention is

explained in nore detail below using 20 exanples and
conparats e editp| ésradiekéon tintenmidnt i oanbdiegeadeulated

||mr§.at hehénveaytﬁamao Ehﬁéeloﬁxamh%h qgméﬁp%eggeé‘ the
a .t hickness of

t net hacryl at e
bon oL L B paieed i’ ci LRSRTHOLBF ocd8iafepn mor  producing
994r268egink ®ff tufan xékie. oTheekkyll uakibacriyd &ie@frled out
poI I crylate wih 8 10% canv rS|on
A% G TR Uit Sl ahap T ekSap 263541 i by

RedthBBerEtﬁemagfuhccnpSanduvor VSU, obtalnable from
Cariant, 5 g of (r)Tinuvin 770 DF obtai nable from
Ciba Geigy and 0.55 g of 2,2-azodi(isobutyronitrile)

10 AI'BRE fFBAFARES OTINGPEK tiiFle HiLe6E drPrpdiliedseinn spectrum

casihnN@Gctoasnd dyvi 85 sthhdamel bmassheat ed 1l cbiGrion of
for %50 m utes The ganel obtalneg in this way
exhiBFt &7 WG aRBBSFEHRY AeB86 RmYGHYSenmYs agdves the

330eﬁﬁeat1veansmrrmaaiaﬁioﬁ.85@61ﬂh@n@ﬂtpulate@here the

eff&f%% ve&gss'r£89%9glogoln{§ S'éyffg%%ycaﬁ%ﬁldggﬂduC1ng

|ve Fradratton IRt ensity can
13vi aswmumyt Aéea dxh@inoh, sehbch smcm:pmeslsasi Bhe &ffective

ef 11 £1 880y pbn Ul hEaYEPLS! of agbéﬁt 085506 RRPHUCI Ng
reddeni ng of human skin. The evaluation is carried out

Example 2

20 Example 1 was essentially repeated but using a mixture
comprising 975.0616 g of syrup, 0.20 g of ®Sanduvor
VSU, 5.00 g of @&Tinuvin 770 DF and 0.5 g of AIBN and
19.2384 g of a mixture consisting of 8.64173 g of
®Makrolex Orange 3G, 15.58967 g of @Makrolex Violet 3R,

25 238.70880 g of @Mikrolit Green GK 10%, 1.32260 g of
®Thermoplast Yellow R 154, 9735.73170 g of paste base,
in each case based on 10 000 g. The paste base consists
of 83.25% by weight of dioctyl phthalate, 1.25% of
Catafor CA 100, 5.5% castor oil 10% Aerosil R 972.

30
The panel obtained in this way exhibited a UV
transparency at 380 nm of 46.19% and at 330 nm a
transmission of 0.06%. The calculated effective
irradiation intensity was 4.6 mW/m?.

35

Example 3

Example 2 was essentially repeated, but using a mixture
which comprised 868.80 g of MMA, 120.00 g of ®Plex 4065




by multiplying the transmtted irradi ati on spectrum by

the erythema function. 10 The irradiation spectrum

arises fromthe solar spectrum in accordance with

standard DIN 67501. |ntegrati-oi%f the eval uated

spectrum over the wavel ength gives the effective

i rr @itatinedlient ebisemy, Rither e Griigi e f e€bi. veri@%,s refBosg of

to ihe®RiJieacy Behepr ozwc' g 15559&9% aPJ{ ﬂ%@' from
rati on i nt'ensi

sol ar spectrum has an effective 1Irra
of &36GEa0. 9 MR I Ex&%pl e ®BapduFRanpl &SP .was 5 - 00 g of
essentinaiiy mepeatreddauty BSigng fa Axipsi.ure conprising
75.0616 g of syrup, 0.20 g of (r)Sanduvor VSU, 5.00

of (r)Tinuvin 770 DF and 0.5 g of AIBN and 19.2384
g oftha mpetnﬂs]e cohs.iﬁhé@g dfn 8.4l 3 gaof h)iMalded exa uv

g f ro ol et .3R_,25
238@%%§%§ % 0380, Hin B %63 igh Frdoo8h g3gf @
(r) threnﬁnplsas,tonYel pbw R 158 . 97731 %0 lgudhtpdst eeffective
baserrail 2236R gﬁ%%n%@%?dw%% 305000 42 The paste base
consists of 83.25% by weight o I octyl phthal ate,

1.25% of Catafor CA 100, 5.5%castor oil 10% Aerosil
R 972. 30 The panel obtained in this way exhibited a
W transparency at 380 nm of 46.19% and at 330 nm a
transm ssion of 0.06% The calcul ated effective _
irradiation intensity was 4.6 miWnR2. 35 Exanple 3
Exanple 2 was essentially repeated, but using a

m xture which conprised 868.80 g of MVA, 120.00 g of
(r)Plex 4065 obtai nable from Rohm GbH & Co. KG 5.50
g of Sandopl ast Blue 2G 1% strength obtai nable from
Clariant, 0.20 g of (r)Sanduvor VSU, 5.00 g of
(r)Tinuvin 770 DF and 0.5 g of AIBN.




5 The panel obtained in this way exhibited a U/
transparency at 380 nm of 51.18% and at 330 nm a

transm ssion of 3.34% The calcul ated effective

irr &3 2007 084ARity was 8.5 MV m 2 WO 207/ EXRDuBH/ 000842
PCT/ EP2004/ 000842 - 20 W el @iom- 1. A tanning aid,
characterized in that the tanning aid conprises a

pol yieetdiydimyet hacryl ate shaped 5 body whi ch conpri ses

0.1 to 1.5%by weight of a U/ stabilizer containing
2,2,6,6-tetraal kyl pi peridyl groups and which,

di sdol ved i pAnMm@at aad, colwarRataT igedf lll%tﬂnyaU/vetL]geht tanning

exhi bi t's adtc%?}l%%son of 58t heRBL 1950 8had 30 18BN peq
t he 10 pgl ymat r%et hacrayl at eygn apg r%y go Fises ape

9. 005 tohye }’% .Cgmprdfseag L@/]ab%‘brjoe‘?g’vhfc‘ﬁﬂght of a UV
di ssol vee talhi Nk cat aoﬁ@a@gmhgatzsm etsOtea%Qkalg 8er1dy1
wei ght, exhibits a tran sion of a t 5% at 2

nm and a % FaRsni s&Fon of Ja(f 1 eaSt 5800 153870 Mifp at a
wher e t hechcanspartdney obft he pol pret h}]daig]ﬁl‘EI haeHiaties a

shaped body gt,380 Am bs al. | easl, 46 2. The tapning, .o

aid as claine erize
1@ he W st abillvineghyils an@mnmwﬁaia&:cowapgdt o Haghmul aomprises

(1) R B208s0 - b YeNysy R%ef%htno\@h'thUbh%HMk?@} Syhich,
R1, are an al kyI gr oup haV| ng carbon atons,
is a hydﬁéﬁéﬁ I¥eemir MR at a concentratlon of '0.02% by

weight, exhibits a transmission of at most 5% at

320 nm and a transmission of at least 80% at

15 370 nm, where the transparency of the polymethyl
methacrylate sghaped body at 380 nm is at least
40%.
2. The tanning aid as claimed in c¢laim 1,
20 characterized 1in that the UV stabilizer is a

compound according to formula (I)

R] R]
O O
R,—N Y N—R; o,
R, R

in which the radicals R; are an alkyl group having
1 to 6 carbon atoms, R; is a hyvdrogen atom or an
25 alkyl group having 1 to 6 carbon atoms and Y is a
linking alkylene group having 2 to 20 carbon

atoms.
3. The tanning aid as claimed in claim 2,
30 characterized in that the UV stabilizer is

bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate.

4. The tanning aid as claimed in one of the preceding

claims, characterized in that the UV stabilizer is




25 al kyl group having 1 to 6 carbon atons and Y is a
i nking al kyl ene group having 2 to 20 carbon atons.

3. The tanning aid as clainmed in claim?2, 30
characterized in that the UvV-sgabilizer is
bis(2,2,6,6-tetranethyl -4-piperidyl) sebacate. 4. The
t anni ng ai doempochdi redoirdioge tof folreupeedédi)ng

clainms, characterized in that the Wstabilizer is - 21
a conpound according to formula (I1) OR4 in which the
radi cal s R3 and R4, depquently, are 5 an al kyl

radi cal having 1 to 2 on atons. 5. The tanning

aid as cIalne one he preqeding  cl ai ns, (Il
character| ek che MrdbserPer is the conpoun&’
according %0 A Ia (1'11) 10\8 (grgnning aid as

clainmed in one of the precedin cl aims, characterized

in that %ﬁeWBFSQtFEesﬁéﬁééaiS %@d?ngd@4¢|%ﬂ@ﬁwﬁﬂ dently, are
conpri sesndyeryWhirehicdisealvag 1i BoMYB abrBon atoms.
concentration of 0.01% by weight, exhibit a

transm ssion of at least 30%at 350 rim 7. The

tanbi ng @hd asnobagnedd asordadimethdnpreecediingchOpreceding
cl ai ns, ter fa t S t
poIynethypgiﬂ%haéJy%%fg£§ﬁg%cd odH_lgg Q%%§n8¥ %%S&y%er S
| east 30@@6SComh@uﬂénﬁ¢ﬂgréiﬁga§Ocfarﬁﬁéalﬁléﬁé of the
sopreceding 25 clainms, characterized in that the
transparency of the polynethyl nmet hacryl ate shaped

body at 330 nm |% at st 30% 9. The tanning aid as
claimed in one of eceding 30 cl ains,

characteri z&8in t he

o of transparency of the
pol ymet hyl aeMy| at HN @ (Hn.
CgHS H5C20
5. The tanning aid as claimed in one of the preceding

claimg, characterized in that the plastic shaped
i5 body additionally comprises dyes which, dissolved
in MMA at a concentration of 0.01% by weight,
exhibit a transmission of at least 30% at 350 nam.

7. The tanning aid as claimed in one of the preceding
20 claimg, characterized in that the transparency of
the polymethyl methacrylate shaped body at 400 nm
is at least 30%.

8. The tanning aid as claimed in one of the preceding
25 claims, characterized in that the transparency of
the polymethyl methacrylate shaped body at 330 nm
is at most 30%.

9. The tanning aid as claimed in one of the preceding
30 claims, characterized in that the ratio of

transparency of the polymethyl methacrylate shaped




- 22 body at 400 nmto the transparency at 330 nmis

at least 20. 10. The tanning aid as clained in one of

the preceding 5 clains, characterized in that the

pol ymet hyl nethacryl ate shapedzBody conprises an IR
absorber. 11. The tanning aid as clainmed in one or

more of bledy grtedddl mp daitve thamsmaeeieedatn3fhanm is at
the 10 pqloyet By nmnethacryl ate shaped body has an

i npact resistance of at |east 20 kJ/nR. 12. The

tanning aid as clained in one or nore of the

preQ@dln@hél@dﬂhld§“ﬁiﬁﬂé§|é¥5hméﬂtf@10ﬁ@eoﬁ5the preceding
ate sha d bod a i ckness

ol ynmet h net hacr yl
Efn t he r%&&é”?ronw%h??ﬁ%ﬁﬁf d141 Thé ai Boaymethyl
cl ai med m@thﬁ@rqﬂam@reh@beﬁhaod@remmﬁnm$eﬁ anm&R absorber.
characterized in that the 20 pol ynet hyl nethacryl ate

shaped body has an E . nodul us of at |east 2800 N mm?2.

15. 1The Taenitegirding asid| asnedaimegheiof onhdeopr esedi ngf the
cl ai s, r%%%ﬁ%ﬁber : %fglljn@ t h%‘hag&% t%@l&'é%t hy£n25 that the

met hacr Pate S onpri ses spherical

1%art|cle§°1I@et$Hé @@?hﬁcﬁﬁﬂ%ﬁﬁn$ﬂﬁpﬂétha@yyMQﬁaaﬂ impact
shaped bediestahaw Bg att napspanendy /ag. 380 rim of at

| east 40% as 30 tanning aid.
12. The tanning aid as claimed in one or more of the
preceding c¢laims, characterized in that the
15 polymethyl methacrylate shaped body has a

thickness in the range from 1 to 200 mm.

14. The tanning aid as claimed in one or more of the
preceding claims, characterized in that the
- 20 polymethyl methacrylate shaped body has an E

modulus of at least 2800 N/mm°.

15. The tanning aid as claimed in one of the preceding
claims, . characterized in that the polymethyl
25 methacrylate shaped body comprises spherical

particles.

16. The use of polymethyl methacrylate shaped bodies
having a transparency at 380 nm of at least 40% as

30 tanning aid.




