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WD 2004/ 098554 PCT/ EP2004/ 002064 Tanning aids with a
hi gh protection factor The present invention relates
to tanning aids with a high protection factor which

. , methyl 5 methacrylate sha @d@bﬁ%ﬁﬁmﬂ
%ﬁﬁ%ﬁi? ?%gtﬁéé fﬁlenslkisn:e1 gluggc?];egol::rgams and the

like arg usually. used. as tanning aids in order to
pr ot ect s%’r G sataib“aﬁ?hg}%"‘b’iﬁwqfaofaa?F%. A

di sadvantage of these auxiliaries is that such creans
tL ies in_sensitive peopl e. . ,
gurth%b:%%r%éjc ?riaé}‘)?/érg?lo% hggzagﬁsst%c:g@rlgllﬁgncﬁlds with a
Wit Y - et st anton Actaoridimglwhich he:yo(;m:eigeen@rﬁq;dmrmdﬁgqyl

| and 15 applied again. S
bed t e aér?a;gtﬂb@

negl i gerice can ea ad to skin damage. Moreover,
devi ces are known which bring about tanning of the

gkign vt § headel® okihneor posaggd olf’_vh%'I'&Hta?r Sc*mdfz%ealth.
so_kpown in_this connection are |ying devices for _
?Hd'l AFiHapp? i T3 bR AR oFUPRRBSChFERABSNBROs&he like
laarggeusaabint sisefd Wk stﬁahh:ihge_rasica@dﬁﬁr tdf(f@bsgb?%{)rﬁ’t“t
[ : tect the plastic_agains egr adat j
R e ga Tt Gamars Bus OF CARLEGROT & inti sadvantage
sdsstheeeharuxi 2R ti@seves. thati sadvantagenss heamh trigger
[  ds the high: r u ' e W
e e ouar fpace PeBTS | M EElnd Foy hany of
iTHESITd e3P BF 2 0pRE aBir6n TGl deoter—repaat Ayt t hatccoadiingg v,

itheyor @rel kekotredbedpes ggi v;.@@lt@f.ngporé&g. 2L | W ot
the prior. art_given aEd di scussed here, it was _
1&&2&?%}% %%}%cPea 1PRBCHr &8Enteahivient Feadt bo skin
pleowiode t anni ng ai ds which can be used to achi eve
natural tanning of the skin using sunlight wthout the
35 skin comi ng into contact with sunscreen cream
Mereever, idevaseanashj dotowsf whichr égemig i avent | aanhdng

of the skin with the help of incorporated UV emitters.
Also known in this connection are lying devices for
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
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.

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.
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provide a tanning aid which is particularly easy to
mai ntain. 5 A further object of the invention was that
the tanning aids have high durability, in particular
high resistance to UV irradiation or weathering.

Furt hernore, the object underlying the invention was

tMDréﬁb@rpVthWEQHWdeHﬁéEtW@fcﬁhga@rg%eﬂEo mﬁgﬁéﬁkﬁito

ar.| |l e manner he pro
By R P R o Y BHoGha be Poetirany easy to
peaithicadmr, to use substrates whi ch are obtai nabl e by
extrusion, injection noulding, and by casting
processes. 15 A further object of the present
ihvERFFarwabiest pﬁomhﬁaIﬁwmmtmpM|dssmmnae &%@ tannlng

£ecti an ad a partic
%jﬁ%]er :r%g?ecexg%%h hH%ES%lhEg P ‘E{‘)ss%‘ﬁ usth gh

P IR Uhderradiathion somivepRiering a pr egl ven

time for many skin types. Wth regard to cl assica
186reen cre e pssi bl e to adj ust

?ﬁese Wﬁﬁ%ﬁfﬁﬁ%sogi%%FdFﬂgﬁylgbnﬁ ther davenggpn was to

otEsts ontdractrey . 2Bddbreven, thnsheul dpkedpessi blig 5

t ds of he present invention in

§%H§%h l#gﬁyy 2ﬁ5ﬂ$ mg%an er T £8S lePgréhF production of

réfui %‘%hﬁsapptlab@ubdsbe Phes ibiler &ma@ﬁk&lcular

t d t r I
oL SRR e AR OB ecrusion,

FOSS PO FXISHIrhE i rfep i o tRIF Q4TS FHHUi r enent s
in a sinple manner with respect to size and shaPe ;

he cts and ot h ich, while not specified in
}‘er %Elro?‘l \%or $IeEqn 6’? dgﬁh e @GS nafyAITPTf ¢ GRS to
Pire vdslec orireantiingns alidc ussedsder i oprageaelon can

t C y ar hi eved the tannin
%a;?f@%?&?%ﬂ 5 PR R SR ol £ c BrroRe e

t%@@%nbﬁg rasisiblg copdiaty uss t bleei miewet | spemtr eunder

mh@t%@hgdn@ndhﬁﬁto a pregiven time for many skin types.
With regard to classical sunscreen cream, it should be
possible to adjust these tanning aids accordingly to a
certain sun protection factor.

Moreover, it should be possible to adapt the tanning
aids of the present invention in a particularly simple
manner to different requirements and applications.
Thus, for example, portable screens and built-in roofs
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
terms of words, can be derived quite naturally from the
connections discussed herein or arise automatically
from these, are achieved by the tanning aids described
in Claim 1,
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dependent clains which relate back to CGaiml. 5 As a

result of the fact that the tanning aid conprises a

pol ynmet hyl net hacryl ate shaped body, where the

transparency of the pol ynet hyl_ nethacryl ate shaped

body at 380 nmis at |east 40% and the pol ynethyl

Advhategkate shaped fhedy icerpri ses 0:0Q5 tgaPn}%%by 1044
welghty,. %asqgjontﬁhe melghg of the pol ynethy

nethacrylate shaped body~"6F°Rt P&gst HiEadtisedi nen  the

eerpadattacdeddisnghtichf memarta bhEkRtb Ntzim NNH in

which 15 R is hal ogen, Cl-C22-al kyl, Cl-C22-al koxy,

Cl - C22- hydroxyal koxy, Cl-C22- alkoxyalkyl -NHRI -, -N

LR} Zesudt £% seheaFast thetf heultaniialg XMid Nt*bﬁ@;rlses

X2 pod yX3, g@lle‘ﬁ f

Qno?ﬁey §?§Q éON jee gh%ﬁgﬁ' b%%my n%ﬁﬁ??ﬂ the
PRCKNPEN tRe |R,°]1Wté’g’én metihacay I tleyl shaped body

T6- C2®0anm 1i7 £20- Q@aggu 46b; CBaﬁMC|%®éq”$f§@qéEhyl

for - - - Kyl ene-0
?ﬁ%géf%f’%}ae N %1131@91:18@5 &l dal k9H1s by
qugmpg amﬁsed C7OEQOfﬂKﬁ| kgl ghand oM kel t§bﬂ§hethyl
methacrylate shaped body, of at least one triazine

compound according to formula (I)

@NHJ\ by

X5

.

%2

in which

R is halogen, Ci—Coz-alkyl, Ci-Caz—-alkoxy, C1=Cao-
hydroxyalkoxy, Ci-Cy;-alkoxyalkyl, ~NHR;-, -N(R%Y)
or a radical of the formula {Ia)

x1 (1a);
x4

2r

—NH

X', %% and X3,
independently of one another, are -CONHR!, -NR®R?,
-SO;R*, -CN, -COR® or -COOR®, in which
R! is hydrogen, C1-Cay-alkyl, Ce-Cao-aryl,
Cq-Cpo-aralkyl, Cs-Cg-cycloalkyl, or a radical of
the formula (Ib)

~——{— alkylene-O Ay (Ib),
1

in which
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5 R2 and R3, independently of one another, are

hydr ogen, Cl-C22-al kyl, C6-C8-cycl oal kyl,

C6- C20-aryl, C7-C20-aral kyl, a radical of the formula
(I'b) or a radical of the faorgula -CORI; R9 is

hydr ogen, Cl-C22-al kyl, C6-C8-cycloal kyl, 10

C6- C20-ary] ,i&re 13Ky, cad.adi the A5~ _
formula (Ib) .or ??%d&ga}}fyof E'?_hes f@g‘ré%h)ﬁgﬁ(yl%lf—'?z%; CZ[REuaryl’
and R6, indep&n®entF§l&¥Lione another, are hydrogen,

Cl - C22-al&ydl, C6-CB-cycloal kyl, C6-C20--aryl,

C7- C20- ar 1I Egl 1°an16adi cal of the formula (Ib); X4,

X5 and X6, |nd3ependenfl y of one another, are hydrogen
or hydtoxyld Rt iisdspepdesthgl pfpoasi bhetherprovi de a
tanni ng ad ' hel g~ of~_whi atupal .tanni.n

with sunlaéillgeﬁt Wihiglafgeggési &Ie \?\ﬁm{ghfoj{}fﬂt heﬁgkﬁ:fh SR kv L,
into contecCaaidyl sunscleerrttideyn, THe neabigals of the

accor di ngrdxamdie | TWEM O AL &VE. of WL £ M dda | foor?;
particil ar the foll ow ng advantages: 25 - The tannla(rig(

ai ds dtcorti nglytd&otgl’?él'i nvEent Faemamekd - t aRst Gy ci@lsiadéyl,
possi bl e.CFapstearymr e,Co-toi-sa tb) e 4 o WicgiRense g4 t Rye
30 energyed Si W emtters duri tanpi ng.. - The
tanni ng aﬁédtgﬁugcr:éco&g?)ngort 3 t%&%%ﬁf{g@%rg"“&é@ WRRY;
mai nt & naaAdReéasindapeurdeticiey dihiume idndtsheossi bl e,
in partigyedar, h&&rHéén,Sha!?;ezgch‘Q

| 35 whi are
obt ai nabl e by extrusioh, injétti S g f‘ﬁ%‘gﬁr&loalkyl,

casting probesseyl, FinCranhrhlyai ds are radical of the
weat her i m@prmesisSt@m) ;and, in particular, resistant to

38 A SPGBl aceord

pr opertricediydrogen or hydroxyl,

it is surprisingly possible to provide a tanning aid
with the help of which natural tanning with sunlight is
possible without the skin coming into contact with
sunscreen cream.

The measures according to the invention achieve, inter
alia, in particular the following advantages:

» The tanning aids according to the invention make
tanning outside possible.

> Furthermore, it is possible to dispense with

energy-intensive UV emitters during tanning.

> 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

moulding and casting processes.

> The tanning aids are weathering-resistant and, in

particular, resistant to v radiation.
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- Furthernore, the tanning aids according to the 5

i nvention can be adapted easily to very diverse
requirenents. Thus, it is possible to produce, in
particular, transportable sceeens or solid roofs in
any size in order to permt natural tanning of the
Skln\MuﬂﬂhﬁrmﬁnﬂmgtﬂﬁeMﬁﬁhﬁl&bOU&aa&Ib@ﬁﬁ@@@h%legsthe
a resul 0 t.he tanni ai.ds ca roduce

ditve P e el A P i (] ELE
out3|de can be provi ded. 15 For the purposes of the

B esentyiviesnid.qn,  the t%ﬁﬁh% gnnéﬂgsal%'c@&?cﬂfng to the

devi ce whi ch conprises at ohe
net hadfyeatd Bhapal Wya@ﬁp@ﬁdca@awely bfc@ugmrjoetdﬂ.e@rrse

the suRiduiterasitt«s Skihis suptace t;%@ﬁk%l%et@@nggoduce, in

Accordingl.y, .these ma artlcular nspar ent

r oof s & S?ﬁhhﬁq%ﬁﬁﬂgstBFX§EP§Eg§ fhi S 260 OForS%Q&ﬁnﬂn@OfS
|nnovwm)aﬁyxsﬁzewbne@waex|ﬂﬂﬁ%?ﬁmm@hngaﬂrapetghﬁggg of
to bo t.i.cul addl e_boat s ctric

and tﬁce%l iﬁrPgileﬂ%%lllttaa%? e 'ad ?%nﬂ?’ﬁﬁyaf"ggut2§kln adamage
Mor eo@ér 2 F@mnMdr., they may al so be transportable
screens whi ch, depending on the thickness of the

ol ynet hyl nethacrylate shaped body, are fixed in
gbrnsMoéﬁoﬁﬁéhr BhfRens?BRENc ora il chapanbal surdshiced for

col | apseth adin 3@ yplqr eflead Nyt RRRAILNGY B £ ASLOT diig t4Qn s
the inv ntlon conﬁg%ses Jﬁ%f ymet hyl nethacryl ate
shaped % Sracryl ate (PMMVA) is known
per se in the speC|aI|st 35 field. The pol ynethyl

0 pref 'y L ses

h

F:Bast lg%% p%@%% ?bg%e%l ﬁr% nQ wb?‘é%&b?nt hache term
ﬁépﬁﬁfﬁﬁhﬁll%ﬁﬁm yﬁl aieévmpel@ll@mdtyompnisgm ytrefbybt one
pethactykat e netificrylate shaped body which can be
brought between the sunlight and a skin surface to be
tanned. Accordingly, these may, in particular, be
transparent roofs of buildings or screens which are,
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
screens which, depending on the thickness of the
polymethyl methacrylate shaped body, are fixed in terms
of their dimensions, or which can also be collapsed and
stored.

The tanning aid according to the invention comprises a
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 bedy,
of polymethyl methacrylate.
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Pol ynet hyl nethacryl ates are generally obtained by
free-radi cal polynerization of m xtures which conprise
nmet hyl nethacrylate. In general, these m xtures

conprise at |east 40% by wei ght., preferably at |east 5
60% by wei ght and particularly preferably at |east 80%
byo hehghltyl bamedhenryhetesi ghﬁ:eof gtelm%rmrlq;nercggtaojned by

th t
T TEBL 08 bRy el A8k 2k MEERaRry MIED hprise
durpiYse Aty i) acrIyll at gsnwhaah arehese mixtures

i zabl h t cry.
wﬂﬂ%né%mﬁa\%%rfpgtgyl nglgggm r%%a%r?}{;f estan ast
a%;(ffy Ye%’elgﬁiﬁ Ang Rstukavel Y wereisrghéye atrorisests 80%

dre ade&@hltDOV\basghesﬁzl ReleUd@e i fREEIoF Ak, monomexs, of
( Iates whi ch are derived fromsaturate
r{@é}ﬂ%}‘? suc l 11-"|‘3t5t h)acrylate, (nmeth)acrylate,

(et h) acryl at e (mat h)acrylate; (neth)acryl ates

for t hyl acr | ate, et
?rrgg%ﬁd? acryeéstee m‘eL %E? geﬁut n%]f %\‘%/e of
l peﬁﬁﬂha(qrmlla)taa@r yI at:enand @erephyés@exylfurther
N?deﬂh %rca:ﬂ%rﬂé@dwﬁﬁem unsat Wb?iﬁ.?(m 2ol CY2ER! S Lfisfhy
ol t'h acryl ate, 2-prop net h acry
(‘i‘?g:l\i-fﬂ % ehyIexFQCP?S(S'n?té’(fh) a@%ﬂ@tae?rsﬂr%ﬂe includes
@nmﬁa)w];dtam%nﬁ U yaisa ez VAnd MRt eed ¥ @ el +yo0.

phenyl (meth)acrylate, where the aryl radicals may In
each case be unsubstituted or substituted up to four
tlihesse monomers are also known. These include, inter

alia, (meth)acrylates, which are derived from saturated
alcohols, such as, for example, methyl acrylate, ethyl
{(meth)acrylate, propyl (meth}acrylate, n-butyl
(meth)acrylate, isobutyl (meth)acrylate tert-butyl
(meth)acrylate, pentyl {(meth)acrylate and 2-ethylhexyl
(meth)acrylate;

(meth)acrylates which are derived from unsaturated
alcohols, such as, for example, oleyl (meth)acrylate,
2-propynyl (meth)acrylate, allyl (meth)acrylate, wvinyl
{(meth)acrylate;

Aryl (meth)acrylates, such as benzyl (meth)acrylate or
phenyl (meth)acrylate, where the aryl radicals may in
each case be unsubstituted or substituted up to four
times;

cycloalkyl (meth)acrylates, such as Z2-vinylcyclohexyl
(meth)acrylate, bornyl (meth)acrylate;

hydroxyalkyl ({meth)acrylates, such as 3-hydroxypropyl
(meth)acrylate, 3,4-dihydroxybutyl (meth})acrylate,
2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate;

glycol di (meth)acrylates, such as 1l,4-butandiol
(meth)acrylate, (meth)acrylates of ether alcohols, such
as tetrahydrofurfuryl (meth)acrylate,
vinyloxyethoxyethyl (meth)acrylate;
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- 30 cycl oal kyl (neth)acryl ates, such as

2-vi nyl cycl ohexyl (nmeth)acryl ate, bornyl
(neth¥a0¥ylate; hydroxyal kyl (meth)acrylates, such as
3- hydr oxypr opyl (neth)acrylate 3, 4-di hydr oxybut yl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate,
PIRTD dewrllfﬁs (q@tmmmmseh@la@m such as

di ol
dq_(mg; r Iate (ma th cryﬁr%i es ch aﬁ%]rdeeﬂ cohol s,
i\{m@%& R Qﬁfylac(ﬁmltmm,yl at e,

Wﬂmdw»@ceimm%anmdo—(m&) v &9 Cﬁqaa}mlotes and

t.h)acrylic acid,
%ﬂ”' i Ofﬁ(ne ro%ylfﬁ@@@ré’éﬁﬂe@mde, such as

Rt l@mliwz}omd@rmm)(m% @@Wl@ﬁﬂ%:nol

guﬁ%ﬁ%?9%§ﬁ?a%%¥hq AﬁFﬁ%B TAE< S such as I

@Fﬁyﬂ§ﬁﬂ§ﬁpﬁwﬂ@¢hyﬂ (metth) acryllatte, 4- thlocyana}o?uty

tmbb&a@wbﬁbﬁy&et (Pl q;g} |§Lt§t hyl (meth)acrylate
heE RS SEE Ry Rechyl (Feth) acryllate,

bus«(meth)ac&yh@yh@&ﬁé&h&h?r?#ggﬂlﬁ% lpfngxglent

suc
%??%Qgiéy éacfglﬁEGﬁelﬁu§§ ﬁﬁe (met h) acryl at es
trsm@ﬂhabgyéprbpeneconp@meth@a&rygabg pol ynmeri zed can
al so have further unsaturated nononers which are

he
copol ynerizable with nethyl nethacrylate and t
%ﬁgvﬁ%%ﬁtléﬁedtheneth%ﬁ@rﬂcﬂy&atéﬁ)'WMﬁﬁédrﬂdbﬁhh the

d:cblh}ﬁdﬁsﬂti@ms 1w kS@e%okalazcéciL Egée 1h2$gt ePurther

hed al kenes, sucC for ex
%¢%§€%§/ﬂ%ﬁei&‘?féom%r% anhae@}hylaJFe pr@qm@megrmmyé with
R tilspbut yl eeehadryebhyl - | - patd ene; 2a abovement ioned

(meth)acrylates.

These include, inter alia, l-alkenes, such as i-hexene,
l-~heptene; branched alkenes, such as, for example,
vinylcyclohexane, 3,3—dimethyl—l—propene, 3-methyl-1~
diisobutylene, 4-methyl-1-pentene;

acrylonitriles; vinyl esters, such as vinyl acetate;
styrene, substituted styrenes with an alkyl substituent
in the side chain, such as, for example, a-methyl-
styrene and a-ethylstyrene, substituted styrenes with
an alkyl substituent on the ring, such as vinyltoluene
and p-methylstyrene, halogenated styrenes, such as, for
example, monochlorostyrenes, dichlorostyrenes,
tribromostyrenes and tetrabromostyrenes;

heterocyclic wvinyl compounds, such as 2-vinylpyridine,
3-vinylpyridine, 2—methyl-5—vinylpyridine, 3-ethyl-4-
vinylpyridine, 2,3—dimethyl—5—vinylpyridine,
vinylpyridimidine, vinylpiperidine, 9-vinylcarbazole,
3-vinylcarbazole, 4-vinylcarbazole, l-vinylimidazole,

2—methyl—l—vinylimidazole, N-vinylpyrrolidone,
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acrylonitriles; vinyl esters, such as vinyl acetate;
styrene, substituted styrenes with an al kyl
substituent in the side chain, such as, for exanple,
a-methyl - styrene and a-ethy styrene, substituted
styrenes wth 30 an al kyl substituent on the ring,

e an hal ogenat ed.
RIS SA s P il e T e e

EV% EF%EP?rené&quﬂ%qﬂﬁﬁﬁ%ﬁ%ﬁ%mes Mrginylbutyrolactan,
véhyabrolrastyr eneyl fheter, O%Q{YlQ:H&dgiﬂerFé)”p@Wfthf‘gfgn

L. di ne n
g§n lEhF¥g8¥%nylpy??ﬁlne E%%g%aﬁedV|nyTbWYlEhh%ZOles,
vigydprerpyessandnyygyopdhaeed vinylpysbdigsdi ne,
vi nyl pi peri di ne, 9-vinyl carbazole, 3-vinylcarbazole,

4- V|nylcarbazole 1-vinylimdazol e,
viggt hgpd Il%@ﬁ9?$h1dﬁEbEES N-V|nylpyrroI|done

| | n r di
Iﬁal/éﬁcy prntolddang. b pvLoxhr ol 0 RS BBl mageic

‘glgﬁe TRy Febdic vi nanhdpidde, maleinimide,

m&th&lmnléiﬁumld@fnﬂdﬂa aa@bﬁésanduhﬁdf%%enafsﬁ Erample,
es 5 vi nyl oxazol es and hydfogenat e (
V|n§+%xazo “vinyl and isoprenyl ethers; malefic

aC|d derlvatlves such as, for exanple naleic

|.ei,nimde,
%gﬁﬁggélg?k? gﬁgﬁﬁﬁég ésucﬁnggejﬁbra%XQWﬁPEt of
%C{Ff Y |B‘én§8neb3f| Weg@#écnalpretf@@éolqon@nwen@ abg ussdht
drrd apaﬁﬂD@lLI’ﬂla@iy %&%rf‘e(}_aﬁﬂy(s% by \Q%' E%ﬁl’cablbyased

0% h and particularly
%b Aj% o\ﬁ%%é\ﬁ%g %agg‘& WQW%lwr%fthﬁecmp@ne@ can
behersed hevdtionphwnids, ean ade useedxgdi vidual ly or as a
m xture. The polynerization is generally started using.

known 20 free-radical initiators. Preferred
Thei t Palgmsrilrekide, int egemdiallyhestametddi tisdldf S known

f&@%wﬁahﬁkgqgm%ﬁtig@ r§pe%E%%%§Eed(1§&t$%%§ as . AI?ude,
and 1, azobi scycl G%exanecarbonl a 5
l@&ﬁﬁbuﬁa§a the” azo initiators known throughout the

specialist field, such as AIBN and 1,1-
azobiscyclohexanecarbonitrile, and peroxy compounds,
such as methyl ethyl ketone peroxide, acetylacetone
percxide, dilauryl peroxide, tert-butyl per-2-
ethylhexanoate, ketone perdxide, methyl isobutyl ketone
peroxide, cyclohexanone peroxide, dibenzoyl peroxide,
tert—butyl peroxybenzoate, tert-butyl peroxyisopropyl-
carbonate, 2,5—bis(2—ethylhexanoylperoxy)~2,5—
dimethylhexane, tert-butyl peroxy-Z-ethylhexanoate,
tert~-butyl peroxy=-3, 5, 5~trimethylhexanoate, dicumyl
peroxide, 1,1—bis(tert-butylperoxy)cyclohexane, 1,1-
bis(tertmbutylperoxy)—3,3,5—trimethylcyclohexane, cumyl
hydroperoxide, tert-butyl hydroperoxide, bis(4-tert-
butylcyclohexyl)peroxydicarbonate, mixtures of two or
more of these specified compounds with one another, and
mixtures of these specified compounds with unspecified

compounds which can likewise form free radicals.
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such as nethyl ethyl ketone peroxide, acetylacetone 25
peroxi de, dilauryl peroxide, tert-butyl per-2-

et hyl hexanoat e, ketone peroxide, nethyl isobutyl

ket one peroxi de, cyclohexgngng per oxi de, di benzoyl
peroxi de, tert-butyl peroxybenzoate, tert-butyl

Oy caybon, : :
gff-bi &g?§@ﬁ§6ﬁe£§d%y|gggﬁ&yﬁ?%?sléb A SN Hex@he, from

5({1 bty Ber BYy -ty hexaheately tferam bOt§l to 3% by
peright 3, Sed rénrethy | exanoad €.+ il GiHR e Rer oxi de,
1,1-bis(tert-butyl peroxy)cycl ohexane, 1,1-
bi s(tert-butyl peroxy)-3,3,5-trinethyl cycl ohexane,
dumythigmy dropeoxi e, uertibutgdsslmge?p%gm&? different

' 18 vl ohexyl ) per oxydi car bonat e, '
%C))S(lt%(r es I%fa%?r\%t%tﬁscn@%&bf%t%g% shRLi ??‘élapé‘érrpéi}n&@elr
Wt Co@ ramistiigdt, candin ribe e mefr tdvege sipeicid i ed
conmpounds with unspecified conpounds which can

| kewi se form free radicals. These conpounds are oftep
Eggiﬂeﬁmgﬁemm BPlymehhyd. oethe crodane vehghtd bodies

; +5 et kght ed_o £
st oty feomlcacs sty et e o
ﬁ%ggl%FeeFO use ditf¥Fent pBFYERBEN) acr yiniess whi chlia,
gpivecryflonicxadplse, in theirystplawt ar wei gﬁBl?%t{ﬁQrs,

' i_thon. .Furtherpore,. the polynethyl
Doy Tet o T s iase? 1 G wohrinbls L herLdes.

pBF§Rer BOLAMGrGer B0 g f yastane piroperidesl] These as  a
nbetude, IWwH&Fe aldiao E%bﬁ@?ﬁgkgn'ﬁﬂiéﬁs’can ks, fekived

ol ystyrenes, polyethers, polyesters, polycar
gﬁaMp%¥§v?ﬁ9Ve@ﬁPgFP8§§ polyn¥kgse pol yners can be

used individually or as a 15 mxture,h where al so

0 i gh.can be derived fromthe | .

g %Vgﬁgﬁgﬁgﬁg%ﬁﬁ%1§%§?%_accor§3ng to the invention can,
for example, be prepared from moulding materials of the
abovementioned polymers. In +this connection, use is
generally made of thermoplastic moulding processes,

such as extrusion or injection moulding.

The weight-average of the molecular welght M, of the
homopolymers and/or copolymers to be used according to
the invention as moulding material for the preparation
of the plastic substrates can vary within wide ranges,
the molecular weight usually being matched to the
intended use and the processing method of the moulding
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
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
casting chamber processes. In this, suitable

(meth)acrylic mixtures are, for example, placed into a
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The plastic substrates according to the invention can,
for exanple, be prepared from noul ding materials of
the 20 abovenenti oned polyners. In this connection,
use is generally made of thepnopl astic noul di ng
processes, such as extrusion or injection noul ding.
Theuldi ghndaverdgecafi zekle nuhetul armened G r MY Of HD€rLres
2 y 0 ol.yners, tq be d accordi ng
oo RERP e RS P ARRu REr el stV iates,” in
pPapatatian methyhempthsciylatbstrates can vary wthin
w de ranges, the nolecular weight usually being

tched to the intended use and the processing nethod
2?‘% CHBAF i ndhs0 B ER) afry HoGewdrtunes sofjendral dlyove-

i desdei badgedRiMeRyrs 2Q200 and 0 L. ‘
p{lfr‘% er abl ¥.5odlgiog to 500 dOOég/ %Fgg%éq ar?{"g&%‘%ﬁsun‘?
pref erabl y*86°8966Yt0  308°006S¢Fmol , wiltthout Hedmgicular,

ey eetly) ehrglafds s mpariagebeesean. be deternined,
for exanple, by nmeans of 35 gel perneation
chromat ography. Furthernore, the plastic substrates
CHIt b¥eppbduedgrbge cabtithg chabbeunlprocesses. MD of the
tdv SymsStl t a8 o e acryl i 1 xtu are,. for
e{%’ﬁ{l e, Iacec?hi nt %Pé - %éoéﬁan%c?(d %S’g POy P Y zefhambex
sﬁij‘?:#pe(sm%?%)Ja%rwm%rﬁ%kfuhéghegeﬁ@ﬁm fthehawd etchdar weight
abbves Heser s beti cAebiaciadat 8, mbA1dRAGt kaikedh JARE N¥lL; 5
Igggrgigte. 5aFurthernDre the (nmeth)acrylic
XtUr €5-0f the® aBOVREX dRECKPBYY COYSIPFRSES -ada, general,
;ﬁhﬁi@ﬁng@Tyaﬁeragdj?fﬂunp m@FeNMB£@Skéy hPOLYMY S, ymers
iWhiRa tl r y t ylates, .ma e present . _
R St e Al L R
tHhe  gengfer STami chCQr 80pr epar e M0 881G ny redignberi thout
eOeRs Sesite DLy, hi gher than the nol ecul ar

wei ght

According to a particular embodiment of the present
invention, the matrix of the polymethyl methacrylate
shaped body has at least 70%, preferably at least 80%,
and particularly preferably at least 90% by weight,
based on the weight of the polymethyl methacrylate
shaped body, of polymethyl methacrylate.

The polymethyl methacrylate shaped body comprises 0.005
to 0.4% by weight, in particular 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, of at least one triazine compound according to
formula (I)
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of polynmers which are used in noulding materials. This
gives rise to a nunber of known advantages. In
general, 15 the wei ght average of the nol ecul ar wei ght
of polyners which are prepajed by casting chanber
processes is in the range from500 000 to 10 000 000
g/mol, without being limted by this. 20 Accorg'ng to

a particular enbodi nment the present inventioR, the
matri x of the _pg| ynethyl thacryl ate shaped body has
at |east 709 SfheraNy at™nNeast 80% and

grably at lleast 90% by wei ght, based
he Ly | methacrylate 25
shaped bodys” of pol YHet KN~ metiffdcryl ate. The

pol ymet hyl net hacryl ate shapedibody conprises 0.005

to 0.4%by weight, in partigll ar0.005 to 0.1% by

wei ght, preferably 0.01 to by Xdei ght, based on
30 the total weight of the t hyl methacryl ate
shaped body, of at |east one rlggine conpound
according to forrmula (1) - 11 - n which NHNH R is
hal ogen, for exanple fluorine, chlorine, 5 brom ne or
i;odipe, . Cl- C22- al kyl, Cl-C22-al koxy,
éﬁ;é§%Fﬁydroxyalkoxy, Cl - C22- al koxyal kyl , -NHRI -,
RN(R1LY2, ohabogeni calfwf theahploul fXd@)indH Xtn1¥2ine,

and X%ro%@niende@fndggh)in%f, h é‘l—%zg’—a nyf, 15C§-— 22(—)al\1]<oxy,
C1~Cz2-hydroxyalkoxy, Ci-Ca—alkoxyalkyl, -NHR; -,

-N(R')2, or a radical of the formula (Ia)

x1 {la);
x4

—NH

X', x* and X3,
independently of one another, are -CONHR?, -NR?R?,
-SOsR?, -CN, -COR® or —COOR®, in which
R! is hydrogen, Ci1—-Cao—alkyl, Ce-Cao-aryl,
C7—Cge~aralkyl, Cs—Ces—cycloalkyl, or a radical of
the formula (Ib)

——{— alkylene-O —-)m_1- Ay (Ib),
in which
Ay is Cr-Cg—alkyl, C5—C6—cycloalkyl, Cg=Coo—
aryl, Cy-Cgo-aralkyl;
and

mpis 1 to 10,

R? and R3, independently of one another,
are hydrogen, Cr—Coz-alkyl, C¢~Cg~cycloalkyl,
Ce-Cyo—aryl, C7—-Czo—aralkyl, a radical of the
formula (Ib) or a radical of the formula —COR?;
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er, are -CONHR, -NR R, -SO02R, -CN, -COR5 or
- COOR6, in whi ch R is hydrogen,. Cl-C22-alkyl,
C6- C20-aryl, Cr7-C20-aral kyl, C5-Ce-cycloalkyl, or a
radical of the formula (lb);j>-- - alkylene-0 Al (1b),
in which Al is Cl-C$-al kyl, C5-C6-cycloal kyl, C6-C20-

aryl , R7-i@Q awaldogien, andCIQ@zzn‘{B'ligl to éQ*CgB%y%ﬂ%aﬁ’yl,

d dent h d
oS e SO e ot
C7- C20- arféﬂw a a(Ilkédw@ala ocfadzlteal foff i ﬂdx*?ﬁul%[ -NR?R3;

radi c@® ahdt ke, figy %IJS 12 R4 is h dr ogen,
Cl--C22- all% ng I oa kycl E5Y-
C7- C2D- afdi%kyl | Y%r?%%‘ilcal Cmfcizh@lldydr,nul(a;—(dgb):y@noalkyl

radi cal €%~ Cfbeafr@ﬂ_r)ul@ 1 d
|ndepend?|3tl+_n¥1 19f (%g? OZtEEeéri:a kare %dﬁﬁg ﬁllcal of the
¢ycl oal kyl, C6- C20 aryI

é?» cééoaamchl&yl iodepenadhealy off bhe hermula (1b) ; X4,
X5 @ge&%dfgq%eggeﬁl%dy of . one anot her, ~are hydrogen

or hydr oxyl 0 Accor Yb a partlcular aspect of
the present invention, triazine conpounds are used

Rbechd b repr nula, (11). 15 in which
L{‘;& r@g?gal 20X1%pxg ngfwave t %Pﬁ‘é‘égn r‘?)ﬁs h\F‘en present
oV (A%tortcﬁﬁ’?gzjtr%? aCBHlPPU@GﬁISar aeabamhetEthqfcht hean

be

mm&nt@@ byvesih@na trtazine conpound are used
whi ch can be

i

x1
NH
N//lkﬁN
* oL
o
X2

in which the radicals xt, X2, x3

have the meanings given
above.

According to a particular embodiment of the present
invention, triazine compound are

represented by formula {III)

used which can be
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represented by formula (I111) - 13 NH NA N RgNH---p <

\ NHNNHGCGpR7 0 in which the radicals R7, R8 and

R9, independently of one another, are Cz-C22-alkyl. 5
The al kyl radicals accordingsto the abovenenti oned
formulae (I) to (I1l) may be |inear or branched.
Furthernore, these radicals may have substituents, fi@
exanpl e hal ogen atonms. Preferred stQ@ight-chain and )
branched Cz- C22-al kyl incl ude,~fer exanPR®, nethyl,

et hyl, propyl, isopropyl, n- sec- butyl,

i sobutyl, t-butyl, 2-ethylb n- pentyl, isopentyl,
1-nethyl - pentyl, 1,3-di ggi , h-hexyl,

1- net hyl hexyl, n-heptyl,} i soheptyl,
1,1,3,3-tetranmet hyl butyl J 15 1-net hyl heptyl,

3-nethyl heptyl, n-octy hyl hexyl ,

1,1, 3-trineth |1,1,3, -tetranet hyl pentyl,

nonyl , 1- ngt hyl u dodecyl ,
1IRINB-Z-5- ﬁ* » NEF epLaggey!
pent adécyl , , hept adecy adedyl or
ei cosyl™. 20 e” al koxy radicals ace ng Po the

abovenentioned formulae (1) and (I1) may be linear or
branched. Furthermore, these radicals nmay have
Yub¥hitherdths fadicexan® e Hal cyeh BionéndepeEdenplles of
afe sdratd ght - ched ncand, bs apghed Cl - C22-al koxy are, for
exanpl e, nmet hoxy, ethoxy, Ppropoxy, i Ssopropoxy,

but oxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy,
Thsopenitloxly, medieptld oxascardiaty| e/, HH00GHv@REntioked

formulae (I} to (III) may be linear or branched.
Furthermore, these radicals may have substituents, for
example halogen atoms. Preferred straight-chain and
branched C;-Cy-alkyl include, for example, methyl,
ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
t-butyl, 2-ethylbutyl, n-pentyl, isopentyl, l-methyl-
pentyl, 1,3-dimethylbutyl, n-hexyl, l-methylhexyl,
n-heptyl, ischeptyl, 1,1,3,3-tetramethylbutyl,
l-methylheptyl, 3-methylheptyl, n-octyl, Z2-ethylhexyl,
1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl,
decyl, undecyl, 1l-methylundecyl, dodecyl, 1,1,3,3,5,5~
hexamethylhexyl, tridecyl, tetradecyl, pentadecyl,
hexadecyl, heptadecyl, octadecyl or eicosyl.

The alkoxy radicals according to the abovementioned
formulae (I) and (II) may be linear or branched.
Furthermore, these radicals may have substituents, for

example halogen atoms.

Examples of straight-chain and branched Ci—Caz~alkoxy
are, for example, methoxy, ethoxy, Propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy,
isopentoxy, n-heptyloxy, n-octyloxy, isococtyloxy,
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n- nonyl oxy, isononyl oxy, decyl oxy, n-dodecyl oxy,

hept adecyl oxy oct adecyl oxy or eicosyl oxy. Preferred

cycl oal kyl groups include the cyclopropyl, 5

cycl obutyl, cyclopentyl, cydahexyl, cycloheptyl and

the cycl ooctyl group, which are optionally substituted
or usbrnanghedyal kyldgtolpsy, PrefeidRiécyloxy,

Eggx qﬁs cycl o Iko roups 10
mhose ocar bon r‘%g%a |§%gne(ﬁ S¥HE Bbovenent i oned

preferred cycl oal kyl groups. The aryl radicals may be

epidfenaldy  eykabiatiwied

al kagx raﬂrchs 2 yg ggoggg é%ﬂ%%g ﬁ S%K%PrOPYl
é%é? plre] OpﬁﬁiéﬂthyFy§ﬁ@he§WéhenFWWthFm¢yl and

ahﬂIq&cl@mbty&SgﬁﬁMpbeWM$dHNE¥eyoﬁﬂ?@ﬁéiy§e§u%%tlQﬂ%ed

S PebSns S B el S s

a- nethylphenethyl or a, a- drnethylbenzyl "Alkylene"
A ou havi n referably, 1
@%@%%r%e@\éyéﬁg GLoup, ud gﬁ¥ Eagﬂgﬂégegroups

, artlcu t carbo
WQB?@am§ %RR?nlrﬁ@#C%llas wekhydenghe ebbykmaftioned

preﬁe@yban@,cu@ggkggybe%% sn-butyl ene, isobutylene,
pentyl ene, 5 ethylpropylene Particular preference is

given to using the triazine 30 conpound which can be
Thpreseﬂtamdxnéxﬂnméﬁ beprtlb%alQ§Csubé%léﬁﬂéﬁ(% one

} C&B ~i 3G NH 1 k~~~tr~N
) OXy radicals. Examples of
CE Cep~aryl are, in partlcular, phenyl, naphthyl and
biphenylyl.

The aralkyl radicals may be optiorally substituted by
one or more Ci- to Cyq-alkyl or alkoxy radicals. Examples
of Cq-Czo~aralkyl are benzyl, phenethyl,
a-methylphenethyl or o, o~dimethylbenzyl.

"Alkylene” means a bivalent alkylene group having,
preferably, 1 to 5, in particular 2 to 4, carbon atoms.
These radicals include, inter alia, methylene,
ethylene, n-propylene, isopropylene, n-butylene,
isobutylene, pentylene, Z2-ethylpropylene.

Particular preference is given to using the triazine
compound which can be represented by formula (IV)
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- The conmpounds according to the above fornul ae and the

preparation thereof are known per se and are

. described, 5 for exanple, in EP-A 0 818 450. The

conpound according to formulgs (1V), bi s
(2-ethylhexyl) 4, 4 - [ [ 6-[ [ 4-11 1,

1-di net hyl ethyl) - Q {1v)
am no] car bonyl ] phenyl ] am no] 3 E“DFbﬂIH@Hﬂ@Hﬁ-diy|]
10 dii m no] bi sbenzoacet at e, be obtaﬂ:ﬁ,@g3
commercially from G ba J pe trade nane
(r)Uvasorb HEB. Further he pol ynet hyl

nmet hacryl ate shaped bod can conprise further known
addltk es, their anmount, however, being restricted
to the ﬁntend:- se of hg, °N ai ds according to
t hé "_ﬁV"é‘Wt‘T el S@H N deyH —ioa—,CHZCH{CHZhCHB
ant i tic®, antkOxidants, nould ease a 15
flame retardants, Iubricants, dyes, flow inprovers,
fillers, light stabilizers, UV absorbers and 20
organi ¢ phosphorus conpounds, such as phosphites or

“phosphonat es, pignents, anti-weathering agents and

[has t ¢ eizensds Paef:en:d&dgadiﬂ t iN€eS abbGlUd®: e MEEE. the

h nethacr | ate a ,
g)l erﬁ\éftgtcingnt%%egg%% %/}eb Wer'y erd?%pﬁ%’(a gre described,
tfloé’n@ﬁﬁa@ml@n dmn 380 cﬁ‘lSatflﬂCBast 30% Such dyes are
known per se and are available, for exanple, under

@Ee trade nalwﬁir)whkrolex blue RR, (r) Makrol ex
Gl et BOTRIWrtkr ol eRCGPERERI3R, (HO) MakrHPBRUBD gr eddV) ,

5Bs (Ql‘-)eh’hlyﬂ@le&&lgr een &, af L‘PT[QSB@[@L'[ [(Lr ).LSéE‘LH'L%Eh?FLEthyl) -

and Iast Sandopl ast
é?%g%}é%r LR %3”5( L e sty L1 -
dilbminpy buls@emmcemaezfeer r ednadﬂ& t iotas iinkel udemhBrcially

ghspr bers. un@ie-lr_h%l%_\% Itﬁgl téd%a 6%: . F:%% Absor ber

2052 from Bayer urt'hernore,
nmet hacryl ate shaped body can conprlse spheri ca

akthek@sreforthe tjo
1 cpher | 8 neans that 10eﬁ%é%¥¥%|cle%$%% Body

t he tern1s her i

S?Efe‘?%ﬂ”;} AGv %F‘b%ﬁ?lf IknQrshagelitiiives, their amount,

however, being restricted to the intended use of the
tanning aids according to the invention. These include,
inter alia, antistatics, antioxidants, mould-release
agents, flame retardants, lubricants, dyes, flow
improvers, fillers, light stabilizers, UV absorbers and
organic phosphorus compounds, such as phosphites or
phosphonates, pigments, anti-weathering agents and
plasticizers.

Preferred additives include dyes 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
example, under the trade name ®&Makrolex blue RR,
@Makrolex violet B, ®&Makrolex violet 3R, @®&Makrolex
green 5B, ®Makrolex green G, from Bayer, ®Sandoplast
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bei ng obvious to the person skilled in the art that,
due to the preparation nethods, particles with a

di fferent shape nay al so be present, or that the shape
of the particles can deviate,fromthe ideal bal

shape. 15 Accordingly, the term spherical neans that

t@BuéanBO @Saﬁ@@pi@ége%@'@@nsb‘ﬁ@ 0@8511'11&019 é’&Clg?c%en G
ng Cfna Iegt Een5|on i s_at nost Ere er ably at
e 2L - hiedR d@%% PbhE VhoéﬁEhBKa§éo%e ﬁ@aneasured
t hrough the 20 centre of gravity of the particles.
r.ef er abl

I eas?ﬂeggjg}{r%ésgae%t IER g ttellr C%-er a%%ﬁﬁé?egR a:—f.%sorbers

sphes¢ canclide, pantéec| @5ipr efRrAbsyrbave2ah2afecngBayer.
di aneter 25 (weight-average) in the range from5 to

50 pm preferably in the range from8 to 25 pm More
fAvotihabnyre 75%sf  Plod vowthivdl emeshacirwlehe rahngeedr dmdy

SoF 1) 35m@%&s§0-Bﬁﬁﬁidgﬁtbﬁkﬁ§cﬂg¥ &Qﬁ'%ﬁ@gpkﬁggggfs of

nqge of 1norg materials, In particular o

or %Iﬁgﬁﬁﬁnﬁn%ﬁﬁ$%ﬁk%“ bé&ihfy 5R¥Bn IRR9AIwAl cmeans  that

paid i glagsidles hpse€enaptlyi oRavet he bafinagtivee EREBY, it
no measur ed

rticles has,.a refractive unber
C}%ejtﬂ% ﬁévbofll nzto( 5%5 € =TT a?kﬁbge %l?ﬁe defftertdiat,
fdwsn the refieacprepanantien noethotse metvtixlplsaastiich a

i O Mdplihihy LLINOSRISLLEN. PLESHRE: the shape

particles pre conprise ~ Cross
&Hd/Ote Rt s capois(hetd) byl @h@sld@am k2 Uk eshape.
fromwhich the plastic particles are prepared

rticul arl ef erably have at | east 80% by wei ght of
?? &F@”ﬁ%d%at 1east®. 8908y Gel gReabr ab%itnﬂh@eﬁzaéﬁ@ of
'fthae plapaeat | dhmefhistoassif nkes pdaﬁ’sict]:e@af:bl ¢hes drfa 1 st
b D SRA0 RO L) oo B R Pl 2, these

scatter ~par es can be’ pFé
[ﬁﬂqﬁﬁﬁqqgﬁ|gﬁ1 each case being measured through the

centre of gravity of the particles. Preferably at least
70%, particularly preferably at least 90%, based on the
number of particles, are spherical.

The particles preferably have an average diameter
(weight-average) in the «range from 5 to 50 pm,
preferably in the range from 8 to 25 pm. More
favourably, 75% of the particles are in the range from
5 to 35 pm.

These particles may, for example, be made of inorganic
materials, in particular of BaSO, or plastic, preference
being given to plastic particles. In this connection,
the refractive index of the particles has a refractive
number n, measured at the Na-D line (589 nm) and at 20°C
which differs from the refractive number n, of the

matrix plastic by 0.02 to 0.2 unit.
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as described, for exanple, in EP-A 342 283 or EP-A

269 324, very particularly preferably by

- polymerization in organi c phase, as described, for 15

exanple, in German Patent _Agplication P 43 27 464.1,

where, in the case of the | ast-nentioned

Fbley mepheatiican b&@@ﬁh@uepaE%&Eﬁéglaﬁk%f@%%k?xh comprise

tributions or anoft
LT ART <o B LRtV E R ane, of A Qo (1 ¢ Bebss1inked

Péﬁém@ﬁ@ Jecamlehesaverage 20 particle dianeter,
grlse 25 The pol ynet hyl nethacryl ate shaped body can
rise, for exanple, 2 to 50% by weight, preferably

%1§ u{g%)gfomMﬁQﬂﬂh bmepaﬂasthespdﬁﬂﬂ&ﬂ&@“ﬁ%? re%ared
paﬁtﬁeﬁﬂﬁglﬁfﬁ@fera’%ﬁya £aul 1 °| ngasgto obVegfeight of

daz ef f ect by sol ar
su¥%$$§|ﬁﬁ yaBelﬁéﬁFeQeé swbihwet ghanniEndiofnyheeskiche
belng |npa|red too much. This preferred enbodi nent of
1 rdin 30 to the invention is .
é? y %?ﬁt eCFG sldpkedcapilafsicn mhithcaes is

rticu
ékewmuh@ ehtespecfialiietsuielsl. Forbeguced. sgatter
h 0
forEteL g 00 L ol L B i,

e pol
%%nvswf@%ngt Hoaf aexhepst,20 kd/ nPEpeasid£dogd o

th 345 test ce To
mﬂ?;@fﬁ? nect?%ygal ?%E%? ;dLgE Hown ?‘ﬁ%gﬁgbiy by
IO fier §§%rﬁd?t IFd'Lﬂ%’r ca® belasetdibed,18 for

si £rigal,
qwa@fselrer,edlmpaet:maﬁ Bhesht Moy pol neflg%ﬁ’ﬁ?cﬁ o ha?ry at42:4 1,

) d th
AR e oa® ke 8b Snbo 1oBY-Brakabanty oB lnpzazat Lon
tpahmiciear |y pendfiendint 3 t o nkrrdl papdHigylar, 5 t%lze

h £an, act-resi stance, nodi f
dl%gﬁﬁkﬁﬁﬁ¥§E9 %gpr g%ntsﬁgﬁhe¥ag?éherp?ﬁﬁéﬁp%ﬁrf small
d&%&?&ﬂoﬁﬁedxﬁoFﬁﬁemﬁﬁiﬂQlQIésameters from the average

particle diameter, arise.

The polymethyl methacrylate shaped body can comprise,
for example, 2 to 50% by weight, preferably 4 to 10% by
weight, of particles which develop a scattering effect.

As a result of this, a reduction in the dazzling effect
by solar irradiation can surprisingly be achieved
without tanning of the skin being impaired too much.
This preferred embodiment of the tanning aid according
to the invention is particularly suitable for
applications in which a dazzling effect of the sun is
to be reduced.

According to a particular aspect of the present
invention, the polymethyl methacrylate shaped body has
an impact strength of at least 20 kJ/m* measured in
accordance with DIN 534532 (standard test piece). To
improve this mechanical property, known impact-

resistance modifiers in particular can be used.
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The inpact-resistance nodi fying agent can be obtained

10 in a manner known per se by bead pol ynerization or

by enmul sion polymerization. Preferred

i mpact - resi stance nodifyingiagents represent _ _
crosslinked particles wwth an average particle size in
R-sefﬁéreangmpﬁcoﬁrselsoaﬁtoa@unmm@r efareatila HQH 0-15005

t efer 0.to O
%g]r tu?’(r:é?ie%f 1'Dtggl#ﬁa’&’:%ype Can”pe" %Bg %@&ryg,)@gﬁm%haped
Bydyt femprdser édﬂ:@al?:opotpwérammmrﬁ dJ‘o Rt Usst 3k T 1y
@@eg@w}bﬁyl ¥ ab heast; nﬁ/a el ghts Eref% raj S/C)O%%/fght

70% b ht, of acr Iate "t
?/\gl ght?, er %ﬁ‘%ﬂ%s%t%ré)C%S%md%}’gm ofgdnit yl which
sepyesdetsanth 013dstemd¥ ynhyed ghis @ESEEE?Q!{EédO p?’ofﬁner

E;E/ |ght of a crosslinking nonone
%{? ?unctl onal 25 (nmeth)acryl ate, such as for

exanple, allyl net hacryl ate and cononom;rs whi ch can

h bovenenti oned vi nyl
d(i:}(;?errggu é}é%e_\h_béﬁgrtg é%rerﬁ c@o frefde chl%ﬂfé bentkitained
) | &, MeRnesg- 1@@‘@ Kysr (met byadredat pslyseehzasiehhyk by

aRiNd 248 1Ry zaetdipcryl ate, preferably nethyl
acrgl at e, ﬁ%rﬁ%{% hlezr vinylically polynerizable

nmononers, such as, for exanple, styrene. The m xtures

HnﬂfdﬁEE¢NEmpﬁ&t#@@sﬂétahbé %QQY%%%.gjOQSgnEeréﬂf§%ent
rde\ rise 35 to 10% D
pré% §H$ %r nggsbyl a%ﬁra%%nﬁﬁgﬁégge size in
tw@tim@rfyoxpr ePertoed |0mnm,stpsﬁ@g§]bampll E‘MI ﬁlg 500 nm
er,
REL M ¢ 52048 Al g &% W g, 2 two-tay
° g;t palrtlculgyly prgaer bfgyslt)a? "Tayer,
core-shell construction. Such core- sheII pol ynmers are
rdesdardlked of ivHier 9@@ cah 5P ébg%%ﬁgggzégrizgxé‘mglg§2by
465 0 and EP-A 0 8
%grtléﬁearﬁfjjp‘iae]f er PRYYIRBAERtiPRendtth nbiktires babédh
generally at least 40% by weight, preferably 50 to 70%
by weight, of methyl methacrylate, 20 to 80% by weight,
preferably 25 to 35% by weight, of butyl acrylate, and
0.1 to 2% by weight, preferably 0.5 to 1% by weight, of
a crosslinking monomer, e.g. a multifunctional
(meth)acrylate, such as, for example, allyl
methacrylate and comonomers which can be copolymerized

with the abovementioned vinyl compounds.

The preferred comonomers include, inter alia, C1—C4-
alkyl {(meth)acrylates, such as ethyl acrylate or butyl
methacrylate, preferably methyl acrylate, or other
vinylically polymerizable monomers, such as, for
example, styrene. The mixtures for the preparation of
the abovementioned particles may preferably comprise 0
to 10% by weight, preferably 0.5 to 5% by weight, of

comonomers.,

Particularly preferred impact strength modifying agents
are polymer particles which have a two-laver,
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15

“on acryl ate rubber have, inter alia, the follow ng

construction: Core: Polynmer with a nethyl nethacrylate
fraction of at |east 90% by wei ght, based on the
wei ght of the core. Shell. %4 Polynmer with a butyl
acrylate fraction of at |east 80% by vvei ght based on

Plee g laitr 1gf tbeeffeh:éﬁtl_ Shec‘!ll lley " HE/OEG slge]_l
as

| hac tefractlon of
%&E%E%gggt&j O%X?ﬁe G ot PﬁéY@ﬁééneﬁ@eﬁbscmbed

A@t\ﬁél Ialasacomml gPre Dhalspegifli edprRNEMes>, ddie cppep
@nq6t5h@4§hgthSE@_¥x inn 6%a‘{,)claggase conprise further

NonNomer s ese have beén scri bed above,
particularly preferred conononers having a

eaassbbm&kmgb%B%¥érré§ e a@%aEE%%Pﬁghfref

acryl ate rubber nodifier hav Jneg;;’:S based
2Bnstritebn: ke Odisﬁ}f%/rrrerln@ferneta&yb methacr gbatéwing
éeﬁsﬁ%zbylomel ght), ethyl acrylate (4% by wei ght) and
allyl methacrylate (0.3% by weight) Si: Copolynmer of

butyl acrylate (81.2% by weight), styrene (17.5% by
Gerght) amblaimept wethaer yhetieyl (hed¥aby Wﬁltght ra%ztldm of

Copol yner _of I gEt hacr Iate (96/ob
et hyl acrfftatf%% By vvg'l Yght§-4htp b %‘gr ai h@f workght of

to shel | ($S Fauge acryl ate rubber nodi fier may vary

vvithin vvide ranges. The weight ratio of core to shell
%f 1ﬁrabl in the ran%e from 20:80 to 80: 20,

pre ? 30%¥bht & 76uBE Lt oacrmbateerisranmlbronef at

shel |, andletabe sty opfweoser t ohasbel bnl+
QSlS2 i the hange from O32808) fni £H8 ¥ gﬁ’f' of the
e

partlcularlly or&f'&fably from 20:60:20 to 30:40:30 in
the case of nodifiers with two

Shell 2: Polymer with a methyl methacrylate fraction of

at least 90% by weight, based on the weight of
the second shell.

As well as comprising the specified monomers, the core
and the shells may in each case comprise further
monomers. These have been described above, particularly
preferred comonomers having a crosslinking effect.

For example, a preferred acrylate rubber modifier may
have the following construction:

Core: Copolymer of methyl methacrylate (95.7% by
weight), ethyl acrylate (4% by weight) and allyl
methacrylate (0.3% by weight)

Sl: Copolymer of butyl acrylate (81.2% by weight),
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)
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hells. 10 The particle size of the core-shel
ﬁndifiers IS ugually in the range from50 to 1 000
nm preferably 100 to 500 nmand particularly
preferably from 150 to 450 Jym-w thout being linted
t hereby. 15 According to a particul ar enbodi nent, the

pol§ nERkyP afethaceyltat esisdiaped) b%lely m?,s gcgk,mgggg %subber
i . [P . a a ea ,

NS heoray ﬁ‘g’gg ot EBEE, SR 1 BRn¥SI9BE mReio

ﬁfﬁ@% Ry [ Onetitlel yFéf e ishapesfebaodyy can behed thhgea from

W o ange dependi ngreRetHE] inffgﬂed%ﬁgggah%%ggﬁ%r Cto

i haped body has a_ thickness In _
%ngjld%%eﬁ% Hﬁéggr%fb?y shelis t8nd0 We TFedisurbdcecafe to
e ltlandi ngoai dhelBy 2ppEAs1 A8E NY:i Hr §ratdy A%%@%Ln%rom

jfment, the tanning alds ma e

[ d
2%?832? Lﬁ%iﬁ@%ﬁ’# ur fREE 138l aRbY si pEesprehdy  from
?gﬁﬁpﬁéowup(ﬁﬂut@:h@apmedhéoddyé d R GHbA EFEAES . wTPHS two
kae1exanpl e, roofs may be several 100 nR in size or
snal | er screens may conprise nearly 1 to 2 n2. 35 The
invention is illustrated in nore detail by Exanple 1
bakowpwiritheut t kg JanVet | Ofrhé)elgcgr%&gf? tlg?g}}ig'}érs is
exa he. - 2% Exanple 1 A pol ynet hyl et ha
pgﬁgE Yi tH atPRi dahdss GFom3 was Jprisduced | praferably
¢88t iteg POOCessanBopadtitulA94 2P8rIrh15Y MRy 150 to
ﬁgbxﬁﬂfewgﬁthEhﬁging limited thereby.

According to a particular embodiment, the polymethyl
methacrylate shaped body has a E modulus of at least
2 800 N/mm?, preferably at least 3 300 N/mm? according
to IS0 527/2.

The thickness of the polymethyl methacrylate shaped
body can be within a wide range depending on the
intended use. In general, this shaped body has a
thickness in the range from 1 to 200 mm, preferably 2
to 20 mm.

The surface of the tanning aids may appear shiny or
matt. According to a particular embodiment, the tanning
aids may be equipped with a satin surface,

The size of the tanning aid can be adapted to the
requirements. Thus, for example, roofs may be several

100 m* in size or smaller Screens may comprise nearly 1
to 2 m?.

The invention is illustrated in more detail by
Example 1 below without the invention being limited to
this example.
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"~ met hacryl at e/ pol ynet hyl nmethacrylate with 8 to 10%

conversion), 0.039 g of (r)Mkrolit violet BK, 0.03 g

of Solvapermred BB, 0.200 g of (r)Uvasorb HEB

obtainable from G ba CGeigy mand 0.55 g of 10

2, 2-azodi (i sobutyronitrile) (A BN, from Akzo Nobel

vwistagne g xXed and poured into a casting glass noul d.

This mould was heated at 77C for 150 m nutes. The

panel obtained in this way had a UV transm ssion at

5 893 vAWLSY Inorethhanybobeanchatl 33 thm & thickness of
t7 & M S OR+Q han_0. 1%,.. . cal cul at ed ,
ffective rgdi gtu:cgﬁis ?Llr:}t eﬁsi%§8%£§4.%?ﬁﬁ§m. Fife this,
?f%‘legtq%/éa i rra@itat i onSYHuEnsi t y (mhntbee cal culfat ed r@Ghyl

It 81yt TyaeadHyon, wdh edt- r t he .
ef ficienc ﬂgfﬁmﬁj{q{gﬂ% oquet radi‘iak%%%ln%r e%?o uc?ngto 10%
f h

Fedaeni-n ski At FE keedfifariisists B r Pe@30gt of

By Ivaictsinpl yreg HE5 t 0ape0i it ek | BUadbakbONImPesHUTRY, 1 o

tehe eryt herg@ function. 25 The irradjation spectrum
ari énes froﬁ%éje sol arGgfjgé(trum i %Gccor ddhced Wit h of

St dndacd iPLRoP Sy onlintradreat | AT RN, fhen everslakigHel were
spselr WP mavel en ives.the effectjive

irr agi ati oh&{urﬁégﬁslﬁ?ccf %h%%%t%h% gjoa%?f%%ltligenig%s mould
F8fer§3t6d pé _3f7fﬁc§yé>yf 160 prodieisng sunburn. The
original solar spectrumhas an effective irradiation

j It bout, 250.9 MmN n2. WO 2004/ 098554 - 22 -
E%?Eélﬁl&é4%%6%ﬁg@fdp&tne 1A a3 ad @nWY ngranemnission at

éRAr aot efi medei nhismatcdtheartdnnd BB @Ik £0FBEHSESs@ion of
pekynethyh ngg?gcry&gge 8Q?E§Ea9§g¥h%gf§ggigegEgﬁgaation

transparency of "f he pol yre

bBE§Nat CBsHafnt i 4 %amW/@ast  40% and the pol ymet hyl

nmet hacryl ate shaped body conprises 0.005 to 0.4% by
' sed on the, weight of the pol ynethyl

ight,. Db , . .
ﬁ@?hggﬁﬁc Shhpeddbabjon intensity can be calculated

by the erythema function, which is expressed the
efficiency of  ultraviolet radiation for producing
reddening of human skin. The evaluation is carried out
by multiplying the transmitted irradiation spectrum by
the erythema function.

The irradiation spectrum arises from the solar spectrum
in accordance with standard DIN 67501. Integration of
the evaluated spectrum over the wavelength gives the
effective irradiation intensity, where the
effectiveness refers to the efficacy for producing
sunburn. The original solar spectrum has an effective
irradiation intensity of about 250.9 mW/m?.



10

15

20

25

10 of at |east one triazine conmpound according to
formula (I) I NH N-NH in which 15 R is hal ogen,
G -C22-al kyl, C-C22-al koxy, Cl-C22- hydroxyal koxy,
ﬁ? %ilr koxyal kyl, -NHR - -N(R1) 2, or a radical of
$39%) X -NH X, 2%2-and X3, BGT/EP2004/002064
i ndependently of one another, are -CONHR , 25 - NRZRS,
- SQ2R CN, -COR5 or -COOR6; RI is hydrogen,
‘%@% éﬁaﬁms 06- C20-aryl, C7-C20-aral kyl
C5 C8 cycl oal kyl, or a radical of the formila (1b)

Iene ) Al in which Al is
é’i‘lnk %%%Véﬁwze%lm@%?yrhe tanning aid
c7 cz@oavpamqels angolymdthva Iméﬂhé,@ryBatancgh%%)ed body,

I ndep tly ot her, are
cl - ngr?%ﬁ:%yl tg)e@ cyc s&)aa}ﬁ%ﬂcy Céylglz Blf‘?I polymethyl
Cr7- C2@1'6151|a§|rk/)1|atea shaped| bﬁdy hat f38fuha (m) 2@ Beast

E:Iadlcggbél(){( eltrﬁ'@cfgﬁ%glﬂc@l ]I 119e§ égﬁ'ggr O%%a’ped body

C7- czﬁoalpéﬂﬁﬂs & Q%n a| bfé% hey furialita (bb)sedr @ the

radlcablqhttb€'Hwé“ﬁdiyﬂgﬁﬁyi m éﬁ%&fﬁ%e shaped body,
|ndepe entl of .one anot her’,  are hydrogen

a5t al &y | e@agtcsolé‘?cl%wﬁne LOmERTD- aegerding  to
C7- CZ@oama[Lhyl(Io)r a radical of the

@NHJ\ I

x5

.

>.

in which

R 1s halogen, Ci-Cy-alkyl, Ci—Coz~alkoxy, Cy—Cyy—

hydroxyalkoxy, Ci—Czy~alkoxvalkyl, -NHR; -,
—N(Rﬂg, or a radical of the formula (Ia)
X1 (1a);
x4
—NH

¥}, X% and X3,

independently of one another, are —CONHR%
-NR’R®, -S0,R%, -CN, -COR® or -COOR®;

1 -

R* is hydrogen, C1—Czz-alkyl, Ce—Cy9—aryl,

Cy=-Czo-aralkyl, Cs-Csg-cycloalkyl, or a radical of
the formula (Ib)

—— alkylene-O --)E A, {Ib),
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formula (Ib); X4, X5 and X6, independently of one

.anot her, are hydrogen or hydroxyl. 20 2. Tanning aid

. . ; , t he
according to Claim1l, characterized in that

triazine conpound can be repgesented by formula (1)
NH in which the radicals X, X2, XS have the meani ng.
25 givenimnWEiahn11 3. Tanning aid according to Claim

1, charagterized t.hat ri azine onpound can be
represeh%edfi < fd?wﬁ%¥¥ﬂ|$3(%ﬁcycéﬂa Mik-CGe-Coorryd
\ NH 1|\U¢m=rC®R§J;qu@JJ., O in which the radicals R7, R3
and R9, émgependently of one another, are

Cl-C22-al k 5 4. Tanning aid accordlng to daimi1l,
characté?%g%dll?P that the triazine conpound can be

r epr esentned rRBy 1ﬁ@éﬁﬁhéeﬁ¥1} 83\ ofre ag%%ﬁgﬂ(CHQ)SCHB
CH2CH3 %gxg Hgydrogen, Cr— Cn alkyl, Ce-Cg~cycloalkyl,

Ce—Coo—arvyl, Ci-Cyo-aralkyl, a radical of the
formula (Ib) or a radical of the formula -COR!;
R* is  hydrogen, Ci~Caz~alkyl, Ce¢~Cs—cycloalkyl,
Ce—Cap—arvl, C7-Cgo~aralkyl, a radical of the
formula (Ib) or a radical of the formula -NR®R3;
R® and R®, independently of one another,
are hydrogen, Cr—-Cso~alkyl, Ce-Cg-cycloalkyl,
Ce—Cyo—arvyl, Ci-Cyo-aralkyl or a radical of the
formula (Ib);
x*, x5 and X8, independently of one another,
are hydrogen or hydroxyl.

Tanning aid according to Claim 1, characterized in

that the triazine compound can be represented by
formula (II)

(i

x1
NH
P
% A
o
NH N NH
X2

in which the radicals X%, x2, %X® have the meaning
given in Claim 1.

Tanning aid according to Claim 1, characterized in

that the triazine compound can be represented by
formula (III)



I N NH{/f )-COCH2~H(CH2bCH3 \ | | 0 CH2CH3 5.
Tanni ng aid according to one of the preceding clains,
characterized in that the tanning aid conprises 0.01
to 0.04% by wei ght, based-ons4the 15 wei ght of the

pol ymet hacryl ate shaped body, of triazine conpound.

6. Tanning aid according to one of t precedi ng ()
claims, characterized in that the ola%£Lc ghaped 200"
body additionally conprises dy shet—ORSsol ved in
MVA at a concentration of 0.01% ei ght, exhibit a
transm ssion of at |east 309 m 7. Tanning aid
according to one of the preqeding” 25 clains,
characterized in that thgﬁ;ﬂggsparency of - 25 the
pol ynet hyl nethacryl ate apédNbody at 400 nm is at

aijéicco di n
R e%’i%

| east 30% 8. T. one of the

pr ecedi n@NR—€ e
transpar ency llof \ t he/po ynethyl et #%ﬁyﬁéped
body at 330 nm t nost 30% 9. ng @i d
according to one of the preceding 1U clai ns,
characterjzed in that the ratjo qof transparency of

the pol'y &ﬁ& tﬁ‘& HFEHA% %Jhap‘%d arﬁb(,\‘%ratifmmerd:ly
the telnsparamcyhat, 330e N4, ah1kl gast 20. 15 10.
Tanni ng aid according to one of the preceding clains,
characterized in that the polynethyl nethacrylate
ShapetRHotg cohprisesrdhng Rtabsanher 1,1khakartiend i o

accorghatg tReOR& iz iR €cOhpbllfd can be represented by
formula (VI)

0 (V).

™

C-—O—~CH2(|:H(CH2)3CH_-.,
CH,CH,
NH
ik |
HiC—C—NH~—C =
clﬁa é’ NH N NH ﬁ*-O—CH;?H(CH;)_-,CHg
.0 CH,CH,

5. Tanning aid according to one of the preceding
claims, characterized in that the tanning aid
comprises 0.01 to 0.04% by weight, based on the

weight of the polymethacrylate shaped body, of
triazine compound.

6. Tanning aid according to one of the preceding
claims, characterized in that the plastic shaped
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 nm.

7. Tanning aid according to one of the preceding

claims, characterized in that the transparency of
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20 preceding claims, characterized in that the

pol ymet hyl nethacryl ate shaped body has an i npact
resistance of at least 20 kJ/nR. 12. Tanning aid
according to one or nore of ddhe. 25 precedi ng cl ai ns,
characterized in that the polynethyl nethacrylate
shaped-fsodyo hasethyl hinekhess yilatehesHange HeQp ;tt QIOO nm

200 T aid according to one or nore
t he m??os ;aftecle mgnqu ainms, characterized in that the

pol ynmet hyl nethacryl ate shaped body has an E nodul us

ohe o T Re S eced Ma%grdlﬁgl s, ﬁlgr act efl dl n ki

of .the preceding 35 c
?2: pdi y| St eke i ae é‘,ﬁaf&é@tbddye cbnpnspeSency of

spheritt@l pqayhieth €. methacrylate shaped body at 330 nm
is at most 30%.

9. Tanning aid according to one of the preceding
claims, characterized in that the ratio of
transparency of the polymethyl methacrylate shaped
body at 400 nm to the transparency at 330 nm is at
least 20.

10. Tanning aid according to one of the preceding
claims, characterized in that the polymethyl
methacrylate shaped body comprises an IR absorber.

11. Tanning aid according to one or more of the
preceding claims, characterized in that the
polymethyl methacrylate shaped body has an impact
resistance of at least 20 kJ/m°.

1Z2. Tanning aid according to one or more of the
preceding c¢laims, characterized in that the
polymethyl methacrylate shaped body has a
thickness in the range from 1 to 200 mm.

14. Tanning aid according to one or more of the
preceding claims, characterized in that the
polymethyl methacrylate shaped body has an E
modulus of at least 2 800 N/mm?.

15. Tanning aid according to one of the preceding
claims, characterized in that the polymethyl
methacrylate shaped body comprises spherical
particles.



