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PCT/ EP2004/ 002064 Tanning aids with a high protection

factor The present in es to tanning aids
with a hi%ﬁ protectimmmuwmmwmmwmrch conprise a
pBPyRBPAYIOS8S54et hacryl at essdeaped body. BCEVEBRODY/002064
tanned skin is a sign of holiday and health. |In order
to tan the skin, sunscreen creams and the like are
usual | y 1388189 eafai Wythi ashighopdetecbipnofactot0
t he skin agai nst damage by PV r_adia_tlotn.h ?  oreanms

| vantage of these auxiliaries is that sucl ]
CLRCL FRARRE ofPEPOELEn, FBEHT | Ve peopiios ids with a
Fuigherppoeectioy ofactbesewgibst ab6RSr fEE né’tc’polymethyl
va ﬂ-£g§igégnt Acgogdlngly, they are renoved during
ba%ﬁlﬁg, an aFgaPﬁ n°R3Y - 15 applied again. This
negl i gence can easily lead to slgint damage. Nb;eox:r,

V] [ r.ing abou nni,n o]

ohi P eeRRLE ORHRA B, B 80 28Rk ooy th et #nd Jparen.
AJ%OORﬁ%ﬁntPntﬁﬁi§h§oﬁﬁé@bi@mnanedqw!Qﬁfhmd(aﬁdfune like

' ' b @Ng 588, B P i.C rise
e S e tabL T ebr S dR s W aps Ppdrotect
iﬁl%rﬁ]éjrn t82pPotetmafe pradli ¢agyaition ddyrdicadwamtage
byf Uvhesadi atxibhiadbewi 4g Vﬁ,al\i%t sggbhg:gréagne%wogagh trigger
(bl e her, ver. sadvan e 0

i ST L e e ST
diheder subpbracesr ancheaset Wasteal-lrasﬁspanaltr. e P?:Q{ordiinngly,
[ d Oly RIS | do . an nn
:U;Hé%n,r g}ﬁ kgl tc?@beegé:?ggi vgéﬁgénggor%ﬁg. %%el nt%réw%?t
GPRHLDr 2971 %r t THi Fenoaitd denseussw ersely i Leadaso skin
aamsrgpient |y an obj ect of the present invention to
provi de tanni ng aids which can be used to achieve

natural tanning of the skin using sunlight wthout the
O raavie Hond Ayl £as 0 agentkmewmi whishndoriern sbeat tanning

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 sﬁnlight without the
skin coming into contact with sunscreen cream.
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*@00002* -1 Decenmber 2006 2 NMbreover, it was an 4 pecember 2006

object of the present invention to provide a tanning
aid which is particularly easy to maintain. 5 A
further object of the inventign_was that the tanning
aids have high durability, in particular high

r emirsloanae toc Whadr sadioti ' . .

Furt her re,ﬁi hea%bégctk?ggﬁggr IQ{/fi \r/:gﬂ% E‘?%%%%Et tBHeRGdon to
t 8”1’6%?0% d@r‘c%ﬂé ng1ldi dhii cH Scapabbiprddudpd éaswm to
paatintc@liar.l y sinpl e manner. Thus, for the production

of the tanning aids, it should be possible, in

particular, to use substrates which are obtainable by
eRt fugitder dbject i ofi trhal fiim@nt?@dlhbbésmﬁﬁatﬂgthe tanning
pL9gasse 5 th { t he present, )
iﬁvggti oﬁa;\/\rés ﬁé{%roﬁu_e%%lrﬁﬁ’g ai'ds wheddisptar  high
preféetrBRecEr B¥Y iagpddeasdonn ox paetheriad.y sinple
manner. For exanple, it should be possible to adjust

the tinme spent under 20 the tanning aid to a pregiven
tEHEH"SFmREﬁy Sken objsss ungem Yiggartdhe olevensical was to
spnseiden caﬁaﬁhgi t a&ﬁ@ugdﬂﬁﬁzh PQs b'&top.@&aﬁ@éd in a
t . ' ai,ds ,accordi n to a_certain sun
PEPELLABALE BB 1BCRRRaT e iy, il thdppedusbien of
t bhadhppnihg eadsi,ngt ahdsilef Hehepqueieny, i Iwepsiedcalar,
atBaNdILULARLY - LER! Gin JENNGL ot Ol LI oLoNt trusi
requi r epent Eggﬁgtggpl i cat'| ons. (5 1307 € e RAnpf Rt rusion,

ptri1ShF &R cheskdingd pufl byi aasbdhe prhoekdebe
available. In this connection, it should be 30

SSj 0 adapt the tanning aids to the requirenents
!Ozg af%t?rhpéﬁ 7T wi 9% r@%%ec?r?%e% zelyenEheme.was  to

Tpeseidd] etasnand othdss whosk, \shin e pwte%}a;ﬁcdﬁ;i &hr N be
(e chanak s, A6 erky o8 L Slp el L e,
at oﬁEPngl IRF PBRFLREBe taar 2ddesit ede byimere spenti nder
dilis Emeindesid to 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 tanhing
aids of the present invention in a particularly simple
manner to different requirementé 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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nodi fi cations of the tanning aids according to the
‘invention are protected in the dependent clainms which
relate back to aiml. 5 As.a result of the fact that
the tanning aid conprises a“polynethyl net hacryl ate

shipatk pslyss Wherdai Recat {anspargncy gf  the, pol ynet hy
thacd']yl at e_shaped bo%l?/ at 380§th|t§{at e%é g alds

dc Fr%t‘h" e"ﬁr‘%ﬁﬂ’-y#%e mpenrbbaytednpmrsesthe

@l.e@wlctento C‘I.'%:bl}ys 10h €t ORé 1 a DASSLL 10N & hglmg pt of ‘the
pol ynet hyl net hacryl ate shaped body, | east one

tri-azine conmpound according to formula (1) R {1), N’
RSXR XL N NEl XBe XRAdm twtut:httié Rahsihgl @g%n,comprlses

gl - C22- . hydr oxyal k
%I%%(%al k?lgg%a%hgﬁé)éé (RBED, P g %‘?Ya rHBIeé”QI the
aPﬁ@%ﬁﬁﬁﬁME?QIﬁﬂeX@O(Y@?thykﬂmethhéryX&teX%h&ﬁ@dx%ody

20 afgen on th

%%%EgﬁHD&N %%% @E E%QQQ §b°’mh|éﬁ£1»%¥§ hy&}ga@ﬁhyl
Ery Eﬁe aE?é a*P%iy QEmPTiGes abkP0S to 0.1% by

@sigBreycliomidyl, cor athadi Galigfe e fonmil apChb) vy )

meBhK¥L695tQ A%hgpeé body, of at least one triazine

compound according to formula (I)

@NHL by

.

X2

X3
in which
R is halogen, C1—Ca2-alkyl, Ci-Czz—alkoxy, C1—Cos-
hydroxyalkoxyy CI—sz—alkoxyalkyl, ~NHR;-, —N(Rl)z,
or a radical of the formula (Ia)

X1 | (ta);

—NH

x!, X% and X3,
independently of one another, are -CONHR!?, -NR°R3,
~SO:R?, -CN, -COR® or —-COOR®, in which
R! is hydrogen, C1-Cap-alkyl, Ce—Co~aryl,
Cy-Czo-aralkyl, Cs-Cg-cycloalkyl, or a radical of
the formula (Ib)

— aIkerne-O _)_m_1. A, (Ib),

in which
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25 in which 1 Decenber 2006 4 A is C-C9-alkyl, 1 December 2006
C5- C6-cycl oal kyl, C6-C20-aryl, C7-C20-aral kyl; and

m is 1to 10, 5 R2 and R3, independently of one

anot her, are hydrogen, Cl-C22-al kyl, C6-C8-cycl oal kyl,

C6- C20- aryl, C7 C20- ar al kyl 4 Tadi cal of the formula

Ib) or a _ or 4 1S L
gydzogen Z{(JJI C22- aIQE8 talﬁé% c%élggﬂ{ ?Bky_hlo. Ce~Coo-aryl,
C6- C20- aryl , @TC@QﬂaéﬁlhkkM a rad| cal of the formula
(I'b) or aarrﬁﬁl cal of the formla -NR2R3; R5 and R,

i ndependent | one anot her, are hydrogen,
5 f C% €3- % Cloalkyl C6- C20-aryl ,

C7- C20-Rdr ahkiyR3pruadép@Im@@xhtp§ éheoné5axﬁefﬁy£a (I b);

X, X5 andg, endentl e anot her,

hydrogen or yd?%gﬁ §¥ gﬁbﬁl Yigl y %@§§|§W§lpélkyl

provi de a Gsafni—ag ydi, d Gm—ckb-talielb@llp ofa V\Iﬁla@{lct%%t ubgl nthe
tanni ng Widysynl '(fi'ﬂ)t toﬁwt Zq_}? Qassi bl %rvmt 0 ulea s_ ORL;

conming i,nto conta
measur & d&cor ByAgogent he Cﬂ«blfabhyhchleme{hknyeﬂoalkyl

li reicul the_ fe] L dva ta he
Fanni ng o ge kCeedt ngeeo@{ pateldydo o TeERIAT ofo the
out si de p5§§f“8(lié‘ (Ibgyprner fedd cailt ofs thes ioima lteo NR? R%;

o e e o e et | on
are . oasy Fo ma R hing Cadsr e b Sducds FRuSY o pat YL,
possi bl e, CeTCantydul &-Cho-arselighhped hodradical of the
formula (Ib);

x*, x5 and XS, independently of one another,

are hydrogen 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 uv radiation.
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nmoul di ng and casti ng processes. - The tanning aids are
weat hering-resi stant and, in particular, resistant to
UV radiation. 1 Decenber 2006 5 Furthernnre, t he
tanni ng aids according to the invention have very

good npahanéembraropeﬁéie@anﬁaﬁaﬂtéﬁagﬂ> gﬁﬁ_éﬁnﬁbngthe
ai ds accordgga the 5 invention can be adapt

easi | y*PE°VEr P dro8PsEer¥edaPPeRBRRaNITREs PrPPEEE des .
possible to produce, in particular, tranzportable t
sgreen roofss i,n any size jn order to permi
Stura ?g%%?%bge e am éﬂfkhaﬁFﬁﬁrﬁénﬂbrF9 the
about SIRVﬁnﬂamge:amObas adarpﬁsaﬂteahv’ﬁmyovw velk§ diverse

roan e PharoBRRrRF RO oh BRELbEE' o pauce, in

prOV|d%%rtl%u¥%¥rttﬁ?%ﬂﬂﬂﬁﬁﬁﬁblﬂ= sheepnesent solid roofs
i nventi®nan{heit@r Mn tGANd PO G g F}?&‘ES %t‘é&‘\é'lcg: \;x\ﬂ'll%g% of

conprises af Ieast one poly acrylat

bogs iehSkin Bit BPBu&ﬁWlB@tWQeMOFﬁy'gmmqqyﬂkxnuﬁamage
skin sas faceeswlbe 20 tanned. Accordingly, these may,

in particular, be transparent roofs of buildings or
screens which are, for exanple, inmmovably fixed.

MDr eoMILeo R s WHiecchteaninge &dided dam bbat Sprb@uced for

parti cdded BRYdl & 3'9(9@“ Smed ?Lﬁ r| @%E%f%”d Ehs% fations

are suitabl e as tanning ai r eoVer,
they mBFsitds "b%“tl?%r%{)%ﬁ%%qie screens whi ch,
dependi ng on the thlckness of the polynethyl

o g Re S (g (A ST o 0
sﬁannﬂﬁg'Hmﬁtmﬂammgaaddvaceowdnng tomphéseBvamt 1@Ast one
FIMIES, 12 methacrylate 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, electrlc
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 body,
of polymethyl methacrylate.
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nmet hacryl ate (PMVA) is known per se in the speciali st
35 field. The polynethyl nethacrylate shaped body

preferably conprises at | eastg30% by wei ght, based on
the wei ght of the pol ynethyl nethacryl ate shaped body,

ofPdoimetetitly| methacrylates laRecegbge-2906 bgﬁ.g;.ned by

. Bt | ates_are general ly obtaine _
T SN N AT A A
mEERY Inet RgEhpcaydaten geler algertd?%li‘, m mugg{aisl mitxtgres

j 0 i ah eas
Compaa b et A0 Y WY Wkioff ALY o282

6 %@ wei ght and partrcularly p
o Ohe

iGht"eHedand Paetwsidarlyf prefemmiongrst Oéast 808

h hac agdit i on, e Lxtures for
R o S kg oS CHib arhdrirs, of

r -
cgﬁﬁﬁ'zemﬁ f&latEret h) acryl ates which are
copol ynerizable with nmethyl nethacrylate. The
' met hacryl ates and

Lop. I i ncl ud A
o PR el N BE LY G iRe | vipr 18 Mok cRoRerans of
aP@{ﬁmg‘@hk’&om.m§hh*ger?hatesle, iadrer  abimprise further
(FReDhpaEY/aLERs W6 2be el by et A P S81 T 2t mgthy2

| coho Such as or exanpl e, ;
?ﬂéFH?SEV}PEFe, Eh@py?xPﬁﬁ_ﬁh}anryKlae’eh)nebyiyte includes

methyacyyhaes, ahgohukyhatB8E hkaar what 8 ber broyty! 20
gmst h?ac%l ate, pentyl y( et hjacryl ate aﬁ% 2- et hyf\é’hexﬁl
(nmeth)acrylate; (nmeth)acrylates which are derived from

uBReser aabnett £ olaales, a$so|h la‘ﬁowr%.or melcyatol anf’l:uglkg, inter
- . (nmeth)acrylate,  a
(é‘PiQ; a‘%ﬁﬁ{:ﬂé gcr%zﬁgﬁg?g%%ecgt gz:rcfﬂxétveec[aﬁgmm saturated

't h ryla
§%"J§W}§J§$§| §HE8, asucHam eeamyle ( neehhgdr Watyd atfe, ethyl

ikl S b e L ST
fﬁﬁ%g?ﬁ§§r§féygfUb5{§£$ﬁ§§l(” ﬁgék)acrylatg 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, vinyl
(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 2-vinylcyclohexyl
(meth)acrylate, bornyl (meth)acrylate;
hydroxyalkyl (méth)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 l,4-butandiol
(meth)acrylate, (meth)acrylates of ether alcohols, such
as tetrahydrofurfuryl (meth)acrylate,
vinyloxyethoxyethyl (meth)acrylate;
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2-vi¥y|cyc|ohexy| (et h)acryl ate, bornyl o as
.(neth)acrylate; hydr oxyal kyl (nmeth)acryl ates, such a

- di hydr oxybut yl

3- hydroxypropyl (neth)acrylate, 3,4-dihy

(rre%/h c?/)rjl altoe 2- hydroxyet hyl (neth)acryl ate,
y‘nlmdowltrﬂ&s(nﬁmr&ﬁjhwazﬁ 139 WeAld, such as

utandlm
dN@Fﬁ?S&?&F& EM@#%%@?& Gietb I3 tetingr dacohol s
sﬂeﬁ dig&hydpbat l)r(m@rtyll)a(aml ala)ra@ireyl a:::rrber 006 7
V&Hmb@hgﬁgpgﬁ?qﬁﬁégog?E%g %gr§FP§ Egi such as
gngﬁeFﬂyFéﬁf‘ﬁBﬁropyl ) beEhRyrayigteni de,  such as
h@thyésbybhhnymben91(Wﬁ%?h@??%&é?g%gnol .
suPgﬁbgggghgg?ﬁgkﬁgniFﬁEE??Fﬁyé§tesuch as I
et Byytshbbhoyy dehiyl ( tReEBhpgEY Q&ﬁe{4 th|t g;:zl?Palt g?gty
e ey ek ey SR LEePLefe o (™Y
thlocyanatonet ﬁ@@
TRt Ry L3 el iy hWYl(nBehhaacyya&ee, L vval ent
bcb:se((maéfm)aé:éw.pa fé@{ﬁ)syu? (g% pp y |

Has “t{rimeth ropane
gdr-glﬁ( rre%a%% bT‘%’flé)Sal‘J‘g%Y%%t%J IStacshtm (met h) acryl at es

hahloonel, | ymeri zed can
|ttt pidEane PO Ehd 198+ 1 Hes PO
al so have further unsaturated nononers which are

thacrylate and the
é%ggg%gﬁ{:éﬁggetxg;Phmggigggtggatég ¥MQ§€eHnCEBQ%eé the
bﬁh@bSQﬂﬂbné-@EkQﬂ§Sﬁo§gﬁgF é c%%fnelsolggﬁge%urther
%E’%??I Efi;da ghgig%gomsg%%_ dmimlthyl alrepr opppeymdrivhbil- | with
ueitdelut yl enesh&erptdyd - | - pgpene; the abovementioned
(meth)acrylates. '

These include, inter alia, l-alkenes, such as 1—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, oa-methyl-
styrene and. a-ethylstyrene, substltuted 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 vinyl compounds, such as 2-vinylpyridine,
3-vinylpyridine, 2—methyl-5—vinylpyridine, 3-ethyl-4-
vinylpyridine, 2,3—dimethyl—S-Vinylpyridine,
vinylpyridimidine, vinylpiperidine, 9-vinylcarbazole,
3-vinylcarbazole, 4-vinylcarbazole, l-vinylimidazole,
2-methyl—l—vinylimidazole, N-vinylpyrrolidone,
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; | Ky
acetate; styrene, substituted styrenes with an a
substituent in the side chain, such as, for exanple,
a-nmet hyl - styrene and. a- eth Istyrene, substltyted
styrenes mﬁth 30 an al kyl stituent on thﬁ {Ing’ated
Sngh_-, d@ge an meth | st yrene al ogen _

réﬂgé suc for g&gﬁp efy ﬁggﬁdhﬂ?ﬂostyrlﬂﬁﬁy
}/ %ﬁ&@@ene@ Vlnvlgapnoéaytemes NH&lnylbutyrolactam,

tvetrfﬂbfmm{é/r e@:ﬁﬁylbﬁfssﬁ 00¥9h?itﬁ&g}éhe88”p%%d ey,

n r|d|ne 3-vi nyf pyri
VI y5’5"!0({]1 Ipyﬁ ne hydaiagginatedyi ny vaywildirieszoles,
Zrmydlmmegs-a\nmy&ywdgﬂémedwlwma 1dj ne, |
vi nyl pi peridine, 9-vinylcarbazole, ~ 3-vinylcarbazol e,
4-vinyl car bazol e, i-vinylimndazole,
Figglhynd -sopylenyild@tdiea;s ;N- vi nyl pyrrol i done, 1
EEQ%HkﬁragQQ6d glvgtgb %lpyrQ%nggpsa¥ﬂb example, maleic

ann pyrrol i dine fiyl ="
RINAY, P@éprolawﬁﬁhwlmaﬁenylbutynb&d@tdﬁy maleinimide,

ahanaimyyay! f kan,q th| eng, ,
?FE%&Q& é aﬁlm S|%y %ﬁlaf% é§¥%nd ﬁygrogehat §f example
vﬁﬁé Eb§?598§ 5 vinyl oxazol es and hydrogenated
V|nyloxazoles vinyI and isoprePyI etrers; naLehclggld

S, for _exanple, malei¢ anhydr
ﬂ %?%g%glc an%ydrlagonﬂﬁﬁﬁﬁmﬁﬁﬁkyseQOln an "amount of
ﬁﬁ?ﬁypwﬁloelﬁﬂ fmikie; waihgh di epeefesabmyas tfoora @ asp! feight

I I e C noners .are used
P ey D o b NGy prtiitab hoped
ﬁg% H?lﬂi}‘ tgipt the alﬁﬂn@a‘fft—“ﬁcuwaﬁlry pcﬁa‘ eraipauridd ocan
1@@% dwengheidbabey op hbeawgight @f the mononers,
mherigthe'%gzpoundiﬁcan be used |nd|V|duaIIy or as a
I xture. The polynerization is generally started using
fﬂ%%mﬂ“’Z@ﬂ&ﬁ%&@ﬁ%ﬂﬂ-caB | geneabdly. Pteteefedusing known

fﬂ‘éé—*ladcﬁéal nﬁh!ﬂgﬁa{e:o'rgt erPlaéf@rréJmlgzgl':;l@cagslsatlorlrglude ,

oughout th
le%ﬂp %H&a,g azo initiators known throughout the
specialist field, such as AIBN and 1,1-

azobiscyclohexanecarbonitrile, and peroxy compounds,
such as methyl ethyl ketone peroxide, acetylacetone
peroxide, dilauryl peroxide, tert-butyl per-2-
ethylhexanoate, ketone perbxide, 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-2-ethylhexanoate,
tert-butyl peroxy-3,5,5—trimethy1hexanoate, dicumyl
peroxide, 1l,1-bis(tert- -butylperoxy)cyclohexane, 1,1-

bis(tert- -butylperoxy)-3, 3, 5- trlmethylcyclohexane, cumyl
hydroperox1de, tert-butyl hydroperox1de, 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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, o ds
azobi scycl ohexanecarbonitrile, and peroxy conpounds,
such asynethyl et hyl ketone peroxide, acetylacetone 25

‘peroxi de, dilauryl peroxide, tert-butyl per-2-

one peroXide; methyl isobutyl
et hyl hexanoat e, ket p o henvoyl

' cycl ohexanone per oxi de,
ES?“%%?de‘?gﬁ"?é??aﬁut i< p8$8§9bé+?zeéjat &N 3d} t 2BgepE of from
pQPQ)].yig@prl@r%wbycaneti@ﬂnat,e,preferably from 0.5 to 3% by

iBhs(2 I | par oxy) - 30 di net hyl hexane,
?gégggﬁgyF%%E¥%E§¥§?§¥ﬁ%ﬁﬁgéhﬁggFgf eSSy |
peroxy-3,5,5-trinethylheiangfte, dlcuml/l1 per oxi de,

- b eldonieiot 5 oxyjcy:«cd o e, 1, 1- .
é;gghg?§% C¥Hﬁ ré§§§-3¥3 5-1r ﬁé?ﬂé gyc?%héfﬁhe??ffere?t
c%ny% mﬁ§5?8é§§Z§F&§,w@é@b-EﬂﬁﬁﬁrhydkgpenmmmM£, in their
bheldcudat 85ibhtybeyghohexyhbaemnexydis bgg@%ﬁa d
m xtures of two or nore of these specitied conpounds
with one another, and mixtures of these specified
kot s 1 o ety K OMpONAdEy 1L Fbed hogies

i i f [ cember [
lc%&eoundgzg:s? o??gﬁﬁﬁgeg’%llhgﬁsa%%n{DIBIFrf r'otn "eda Ly dfhe
ﬁﬁ%ﬁﬁFEkﬁﬁht, préhesgpl y friomudeto 3% bytewei ght ,alia,

tesleh cry 1 dei wed 9o, of hepmegg&glngg é' N this ) vethers,

it i ible to u rent

Lo e O oriane,
thase modlowns meaghtberlhseaﬂeiﬁaFeggﬁg%gggggggh%%é a
e nme met hacryl.at e . .
Eﬁbggﬁkgghgpfgg fg?%%eré{§§%¥ﬂﬁ§§i Fhercﬁﬁ RRli derived
FET Fhshéaamenticaned malydersnter alia,
pol yacrylonitriles, polystyrenes, polyethers,
l.yesters,  pol ycarbonates and polyvinyl chlorides.

#ﬁ%s§>6%1yﬁ%r§u ah"BESTs8FPREL PR (Al | §hor ingenti6n can,

FO¥t @¥ampiieer d el mrepmpad yiEss m%iﬁérmbfggfélg edf the
i pol rs.. e asti, )

SUnatT ates e B ATES oF o FrvaHs o thFetiagy, use is

gﬁﬁﬁﬁf’@, Ybe™3AgpaPéd themmaplhdtig nmbelddhg oprbbesses

such as extrusion or injection-moulding.

The weight-average of the.nwlecular weight 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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generally nmade of thernoplastic noul di ng processes,
such as extrusion or injection noulding. The

wei ght - average of the nol eculigy weight M of the 25
honopol ynmers and/ or copolyners to be used according to

tm@qu/emncon o1yt 0k 8@, masgLial (R@%Rt)ﬁ%m%%@ar% Vres

Hl@stic trates can vary wt
% LYe#amﬁlgﬁ &éﬁﬁq qﬁﬁ?ﬁ?%%té%@aht@crhéates, in
| @taéﬁd@dllm regertch vilh enepirtaeessiawg: et hod of the noul di ng
30 material. However, it is generally in the range

between 20 000 and 1 000 000 g/ mol , preferably 50 000

t EUrdHEe T09a e/ righe artepan wicryllard ymix ef 26 ablog 86n908pove-
h his. .Thi
t des3@Q HRE0 86ggh ymih-E oyt baﬂ%&éiéﬂlq§&yb cﬁ%;ﬁng%ilng

pg aneter can deternined, for exanpte
eSSk Yohr omatRyF RS, Fur t hennor e, phbeicular,

ppasyu(mesubst&guaie%anmla{e,r Breoﬁ%%% casting chanber
processes. In this, suitable (netr5acryllc m xt ures
are, for exanple, placed into a 1 Decenber 2006 10

nBbed WWWag{edofSuQ{é (Felkadky i fe dRL UMES o the
gﬁggpﬁgkg hqmgﬂaFe ve descrlbéd (neth)acrylatés, in

particul ar net hacr?Fng FURY helSRSiténgt hechamber
(REPRFACEYI L& ﬁﬁ%ﬁ@ﬁé@yoﬁﬂghenﬂnh&n desaidbetular weight
Coﬁob¢mgm§r@n%hﬂﬁﬂfdfé”@ééa Eﬁrﬁ%yfﬁyﬁlu%aterlals This

VISCOSIt% p? ,.in particular,

pot V¢ et 'fsc §1°at é‘élmbﬁé'yolfe km%gerﬁdvmam@ In general,

vwelhghveagbragyeafagehe Mot ieg Uhal ewBh ght WMighf

APk YOET § Auhi Czneégaar cf)re ar, ed b¥]1g<caast| ng lgrrtQ) I Polymers
pr ocesses i £ genera 1 V¥ hi§ IuﬁpqmﬂﬁﬁmPEEGﬁﬁﬁes is in

m@ﬂ@htranﬁe pé’lr_\;qrmr §0Gh0Ok ate us@doom om0l gymel, without

s B d al Smiddd Soy GiyES. i se to a nunber of known
advant ages. | n general, 15 the weight average of the

mol ecul ar wei ght of polyners whi ch are prepared by
@R rdi ndhardoer a prmesisesl 4 5 lefmbddi@nerrﬁ:nggff o SQesent

0QRdrt i1dh OOQhQOQngéPPx ov%tt e 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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enbodi nent of the present invention, the matrix of
t he pol ynet hyl nethacrylate shaped body has at | east
70% preferably at |east 80%.. and particularly

preferably at |east 90% by \Aélg based on the
wei ght of the pol ynethyl net hacryl ate 25 shaped body,
of pol ynet hyl nethacryl at® The pol ynet hyl .

nmet hacryl ate shaped body donprises 0.005 to 0.4% by
wei ght, in pa 4 ar 0050 0.1% by wei ght,

pr ef er abl x3-040 0. 046 by Wei ght, based on 30 the
total weight 2_po rretZJa)vtf net hacryl at e shaped
body, of aty oMét r Mgz neNébnpound according to
formula (1) 1 Decenber 2006 -J11 R (I), N NX31 i
X6 NHN NH X2 XS in which R al ogen, for exanple
fluorine, chlorine, 5 brom oght ne,

Cl- C22-al kyl, C -C22-al koxy, (C22- hydr oxyal koxy,

Cl - C22- al koxyal kyl, -NHRI -, )g_lz' ) 2, or a radi cal
of the fornmula (la) xI (la); X4- X2 and X3,
10 i ndependent|ly of one another, are -CO\lHRl, - NR2R3,
SO02 CN, -COR5 or -COOR6, in which R is
hy'&lrF%je‘ﬁh C -C22-al kyl, 06-C20-aryl, Gi-C20-aralkyl,

- C8-tycl dalliygen,or ﬁoi‘adlé)?dm;ﬂfe t@?u@?ﬁ.%l a (él?iorlne,

bromine or iodine, C1-C2z-alkyl, Ci—C2z-alkoxy,

CI—sz—hydroxyalkoxy, C'I—ng—alkoxyalkyl, -NHR;-,
'-—N(Rl)z, or a radical of the formula (Ia)
X1 (1a);
x4
—NH

X!, X? and X3,
independently of one another, are -CONHR!, -NR?R3,
-SO;R*, ~CN, -COR® or -COOR®, in which
R! is hydrogen, C1~Caz-alkyl, Ce-Czo-aryl,
Cy7-Cz¢~aralkyl, Cs—Cg~cycloalkyl, or a radical of
the formula (Ib)

—— alkylene-O -—)m—1. A1 (b),

in which

Ay is Cr-Cs-alkyl, Cs-Ce-cycloalkyl, Ce—Cyo-
aryl, C7—_C20-aralkyl;

and

mis 1 to 10,

R? and R3, independently .of.one another,
are hydrogen, Ci~Cy~alkyl, Ce—Cg-cycloalkyl,
Ce-Czo-aryl, C;-Czo-aralkyl, a radical of the
formula (Ib) or a radical of the formula -COR!;
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~-- alkylene-0 mAl (Ib), 151 in which Al is

Cl - C8-al kyl, C5-C6-cycl oal kyl, C6-C20- aryl,
C7-C20-aralkyl; and 20 mM is 1 to 10, R2 and R3,
i ndependent|y of one anotherq,are hydrogen,

Cl - CZZ-ZI kyl, C6-C8-cycl oal kylz, C6- C20- aryl,

C7- C20Rar abkyl hyarsgéeh cal @f_ mul g, (1.b) or_ a

radi cal of the for gul a_- ; Z?T%dé}g)gjf’mer aCZOS ~cysloglkyl,
is hydroggﬁ, RT2EP2 al kKy1C200BT EBkEYel 0al kyhdical of the
C6- C20- ar §PTme¥a Ce0bar akky| radi&adi gal + or Myl a5
(1'b) og® yfpdiccal | 9f éh(g foirml a - NI'-22R3I;qg E@g‘é‘ﬁéa%% R%;
i ndependent |y 6f one anothetY 8 apRenhgapbhen,

Cl- C22- al%%%, bFdeegens| oaliy,;-a 6y 20- af vk —%Ssqlg&lkyl,

C7- C20- ar - radical _of .the fornula (]
X5 and X6@I—:qn$ eé;fe%%’entéry@?(?f agﬁé‘i{é’ otPer @ ZAELFRMr oferthe

tc;q% hy?rofgﬁr.n:ﬁ A di ng to a particul ar aspect of

e BresedtX®, ntRiEd el z(%ineorg:o OL% ds _are used
whi chy. .ca repres ntedjﬁz orrruefgg%(cf X (1) x1
NH G?rglﬁyggﬂgﬁ“ % hyRROxYEL- 1 N NH X2 15

1 December 2006

According to a particular aspect of the
invention, triazine compounds
represented by formula (II)

present
are used which can be

(i

x1
NH
N~ N
% e
. NH N/NH
X2

in which the radicals x?%, 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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gi ven above. According to a particul ar enbodi nent

the present 20 invention,. triazine conpound are used
whi ch can be represented bwifornula (I'11) 1 Decenber
2006 13 p\ (III) COR8 | "NHNNRNHC/ \' NHN NH
/' \ GpR7 p O in which the radicals R7, R8 and R9,

i ndependently of one anot her, \- C22- al kyl. 5 Thélh),
al kyl radicals according to th= ':uR&med
formulae (I) to (I1l) may bef]i br anched.
Furthernore, these radicals mpy have substituents, for
exanpl e -hal ogen atons. Pr.gf e s¥rai ght -chain and 10
branched Cl -C22-al kyl inc]ude, Tor exanple, nethyl,

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

i sobutyl, t-butyl, 2- tyl, n-pentyl, isopentyl,

1-met hyl - pentyl, 1, 3- | butyl, n-hexyl,
1- net hyl he - hept

3- net hyk hep y
1,1, 3-tYi netRyFhexyl, 1,1, 3, 3- tetrvna Ayl pent yl ,
nonyl decyl, undecyl, 1-nethyl undecyl, dodecyl
1,1, 5, 5- hexanethylhexyl tridecyl, tetradecyl

b@nﬂﬁu@ﬁylthehéﬁdmggﬂ heptaﬁeayﬁ Rﬁptmﬁﬂéﬁedﬁéntly of

8h6058MbthiP, TQgeabgqg L3 P al s according to the
abovenentioned for nii"ae ? and (11) may be |inear or

branched. Furthernore, these radicals may have
Shbstalkebt sradDeals according to the abovementioned

formulae (I} to (III) may be linear or branched.
Eurthermore, these radicals may have substituents, for
example halogen atoms. Preferred straight-chain and

-branched C;-Cz;-alkyl include, for _examplé, methyl,

ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
t-butyl, 2-ethylbutyl, n-pentyl, isopentyl, 1l-methyl-
pentyl, 1,3-dimethylbutyl, n-hexyl, l-methylhexyl,
n-heptyl, isoheptyl, 1,1,3,3-tetramethylbutyl,
l-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl,
1,1,3-trimethylhexyl, l,1,3,3—tetramethylpentyl, nonyl,
decyl, undecyl, l—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 1linear or branched.

Furthermore, these radicals may have substituents, for
example halogen atoms.

Examples of straight-chain and branched Ci-Ca—alkoxy
are, for example, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy,
isopentoxy, n-heptyloxy, n-octyloxy, isooctyloxy,
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exanpl e hal ogen atons. 25 Exanpl es of straight-cha
and branched Cl-C22-al koxy are, for exanple, netho
et hoxy, propoxy, isopropoxy, butoxy, isobutoxy,
sec-butoxy, tert-butoxy, pent@xy, isopentoxy,

n- heptyl oxy, n-octyloxy, isooctyloxy, 1 Decenber 2006

14-nonydoylyoxy, isenenylexy, deqd@bxy- dOdHC%Sééyloxy
hﬁgb@g?%%&g oct %%%y 3é%§or ei cos ony Preferre !
cyctoa ups R h@rcy‘?élcé?ﬁbféﬁyqy 5

cyclobutyl cyclopentyl cycl ohexyl, cycloheptyl and

t ct mh ch are .opt.i onal substi t ut ed
 PepeucLgact 1hcgr gy, vh SPEE Bher ovedobropyl,

c?ﬁF%@PR§Y} gr@MﬁéOpﬁotude cyybbahknyy grcyp$ohé§ty1 and
whes e IR0 ca o of enment i oned
efef?%% c clom féﬁ%rohh%é gear %%ﬁ ?t puted
gﬁY Brarfheduss: bp Féﬂcb9doﬁékYérgnon98C1 C4-al kyl or
al koxy radlcals Exanpl es of 15 C6- C20- aryl are, in
napht h and henyl The
ara%tg#rgdnggiggh§9X¥egES%Pénﬁq Wé%xﬁyq adekdxy armEups
orhees ehgtiroterbdnaldadi carl al koxye r 8¢ &MeS . ak AL ASi oneq
%&éﬁef}gacgycﬁg?iﬁ¥i 8£ga$enzyl phenethw

a- met hyl phenet nethylbenzyl Alkylene"
nmeans a blvalent al kyl ene group having, preferably, 1

tzches atyl paraaue:ullgr n?ayt b oFREDR 1?%0gﬁbst§ Pg%gs%y one

|cals i ncl er alia, mnet
n prg1 Ieng ¢ d%k%gkléﬁé aﬁkﬁﬁﬂyléﬁ@lcalgobuﬁyamwkﬁs of
;ﬁ‘enﬂyd-au—yl 2~ae:tehy| nhopplagagcuEaﬂl c%@ﬁypr ef&;;q{vﬁﬁ,jbs and
ca

%gi S|ng the triazine 30 conpound whi ch
gre ted by formula (1V) 1 Decenber 2006 - 15 o
(I\O

The aralkyl radicals may be optionally substituted by
one or more Ci- to Cq-alkyl or alkoxy radicals. Examples
of Cy~Czo~aralkyl are benzyl, phenethyl,
a-methylphenethyl or o,a~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, 2-ethylpropylene.

Particular preference is given to using the triazine
compound which can be represented by formula (IV)

Pecember 2006



- COCH2CH(CH2)3CH3 CH2CH3 NH N' N | H3 E hG-CN

\ -NHHj(-NH)/ \ 13 O N - O CH2TH(CH2} 3CH3 CH o Higecembe’”%
HZCH3 The compounds according to the above fornulae

and the preparation thereof ;are known per se and are
described, 5 for exanple, |n EP-A O 818 450. The
conpound accordlng to fornul a (I\Q bi s( 2- ethylhexyl)av)
4,4 -[[6-[[4-[[1, 1-dinethyle ) 2C—0—CH,CH(CH,):CH By

am no] car bonyl ] phenyl ] am no 5-tria 2 di yl ]

10 di i m no] bi sbenzoacet at e, be obtalné

comercially fromC ba he trade nane

(r)Wasorb HEB. Furtherpore, the polynethyl

nmet hacryl ate shaped bo n conprlse further known

addi tijwves, the acountl, 15 ho c being restricted
toH "i-hltl 2o @ . R@Lsoagg ?ﬁ(gh 5‘39}!
t he i Gwent ion. \Fhegse incl ude,

antistatics, antioxidants, nould- release agerftcHj
flame retardants, lubricants, dyes, flow inprovers,
fillers, light stabilizers, UV absorbers and 20
organi ¢ phosphorus conpounds, such as phosphites or

pios b i et nt b t n
gngnggﬁgeggdspreferﬁggugddlt?@%sngﬁi udgggﬂéza%hQWQ the

TR PR tB8IRRE hgFenEPRYBr PRAL SCans are described,
S clocerkampleon of BPOAY bylswesght, display a
transm ssion at 350 nmof at |least 30% Such dyes are
known per se. and are available, for exanple, under
t%trad@omaﬁ’en@r)wmqﬂ@dnmwe RR.o (r) Kekmahex (IV),

| ex i hel r) r-ol reen ..
\5581@1 Egra)el\a/:‘ah)gro}?éé?kgeen 4 Qlf rorr[1%ga[ [(e4r r’)lSéﬁgno%%ggt yl)
\Y% ]amlno] ro-triazine-2,4-diyl]-

10 diimino]bisbenzoacetate, can be obtained commercially
from Ciba under the trade name ®Uvasorb HEB.

Furthermore, the polymethyl methacrylate shaped body:
can ¢omprise further known additives, their amount,

15 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

20 organic phosphorus compounds, such as phosphites or
phosphonates, pigments, anti-weathering agents and
plasticizers. |

Preferred additives include dyes which, dissolved in
25 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
30 green 5B, ®Makrolex green G, from Bayer, ®Sandoplast



bl ue 2B, (r)Sandopl ast red BB, and (r) Sandopl ast gre
G fromdariant, (r)Mkrolit violet BK from G ba. %ecember2006

Furthernore, preferred additives include IR absorbers.
5 These include, inter alia, |R- Absorber 2052 from

Bayer. Furthernore, the po‘l vifethyl nethacryl ate
can, conpr.i se rical ;particles. For the

d dy
p%r poseggof ®SARES 1(‘1 &t r? /i oDt RS asaRlaster pEREN G
MM ﬂi@trlﬂmti,h@maqﬁolaltesumlm‘termblmdmweiwa.
ball-1i ke shape, it being obvious to the person
skilled in the art that, due to the preparation
mELESAS roZEy | PRt ewred aaddu-ﬁ:ﬁ-eeentlrghlam}a rmy absorbers.

prageet inenudkat ithe Shap: I
ipelu 4 3 R pfgjesoq?ft Accordi ng nﬁ/,Bayer'

deviate fromthe ideal ball
the term spherical neans that the ratio of the

| Eng‘ehérdﬂo_ﬁfer)SI aneofpéhym@@ﬁyl C'xﬁétﬂébﬁ‘fa@ém'ék\‘:a?ed body
nsion is prefera at _nost

d
drrensione 15 eggﬁel‘fégélbéﬁﬁt r eHOF hitd\§g P W RROS®S Of
cther @msegﬂavnhwe@ftltdm pahéi deAsn Epﬁéenabhy ndans that

I t [ eferabl I, 90% ]
phoey B rHel oL Al TR e LT ke athone it
paeing @iows«er =] ;tneavpeaaoave:ﬂcagelew atmt ¢he 2&rt that,
(MﬁéghtoaVQh%ge)pﬂéiaatﬂéﬁ:fcﬁrﬂg%éEI%@isS t%é&?&es with a
%grabl g} he range. from8 to 2

f%?? ?5SP§ B ofma%eajp%?t el €§e§|e§tvn qthethathgehe r shape
50fotB& part%@l@besanpdEWuah%Sf&@m,th@flﬂééqpbéilb%hape
made of inorganic materials, in particular of BaSO4

or plastic, preference belng given to plastic
PAFEPEREBILYn thes tesmentieon,calt meares rigett viehé ndexio of
théhQ RaeEkClBMNIAS b rSF rafli r J1o

T he baDl eSS E2 AL b ratiBel 0 (RECHhEl oot
f Jorﬂ’??ﬁJeo?efJTSac?Fvé“orﬁﬁrbér RF TRy mattr i ROPt adi cthese
byimeR2iows 0. ihLMHdchZldB&QEWhéﬁnéooﬁeasu¥Zd ThBrough the

sehgetcals p!g?ﬁ%&%ypg%t : %l apr of J&E abl yPr rra{bsly 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 nm,
preferably in the rangé from 8 to 25 um. More
favourably, 75% of the particles are in the range from
5 to 35 um.

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 ne of the
matrix plastic by 0.02 to 0.2 unit.
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crosslinked pol ystyrene and/ or crosslinked

pol y(neth)acrylates. 5 Mxtures from which the plasfiRecember 200

particles are prepared particularly preferably have

' i . 5%
at | east 80% by wei ght of s&¥rene and at least 0.5%

. ) - : ¢
by wei ght of divinylbenzengé.~'The preparation o
( i : ;ticles 15,10 known in the _
Spact ol L et el d. PEBP ChanB bt CHESSRFF BPFApAYt | chmprise
cgﬁoﬁékﬁPﬁﬁﬁredlnPQﬁﬁﬁEyIﬁn@olyneamaabmon, aéross%inked
destyiheth) beryexeaple, in EP-A 342 283 or EP-At26n
324, very particularly preferably by polynerizatio

[ [ le, in
in organic phase, as described, for 15 exanple, il
(Mﬁx@wméﬁtEnbmA@MﬁdﬁHﬂﬁgyﬁﬁégkgg g%tlclg%h%g% éggpared
the.case of; $he, Last-mentioned pol ynerizationm™" "
téﬁ%nlque, h%rsfggﬁﬁﬁggyngﬁﬁﬁNﬁﬁu ¢23te 80%eby welﬁlt of
R EFeTRItaThsa Or lepat angs foy W@ygh@aéf'&ybﬁéwbéﬂg%%e_
[

devi ations of the particle aneters fromt aver
2€Vparticle di aneter, arise. The pol ynethyl )
ﬂtha@FﬁP@F@téﬁape@fbodyosaminhaﬁr|§East1@r éagﬂqgfés is
i i a tog 10% b wei'ght, o
nartholon e oo eetErLet SPLLY, PoRockRbelE: Ui Asarter
| iC ng efrect:
&%gjljfc%?s th78, b2 repeRared by témulimrahi poletdeadtzathyn,

g6l ar desradbati,on €8p SURkhSi g yiﬂ?a;’ir%’;ﬂd-‘?{;%ngm}c% or
e 0Bl e PUF LA A By g Biaf aioind ngby
g@ﬁ?@ggﬁ@aﬁﬁ@entﬁ@n bsgpadbiCphaéb¥fsd%tg?E?ﬁEQ§8ﬁ,iSfor
st con 1052045 ke OB SLUEE O I 3
%ﬁgggnigng% enV@Re Rf & ot yreemyl omed hp6 L yhat€zation

. 20
Shahrilghedy haparaicihifRagt Strﬁggtgfff aéﬂ%§§si? size
_ ; d th DI N 53353 fsfanda
TR o B e muthun! S copemy,  omall
éﬁgﬁﬁgiﬂﬁgcpfrEﬁ#SPaﬁtéC&deﬁamétéﬁbpﬁfme@H¥ Efrage
berusele diamkeeepbes 2096 '

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 53453 (standard test piece). To
improve this mechanical property, known impact-
resistance modifiers in particular can be used.
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18 Preferred inpact-resistant noul ding materials
which can be used to produce the pol ymet hyl

met hacryl ate shaped body conprise 1 to 30, preferably
2 to 20, particularly prefgf bly 3 to 15, in
particular 5 to 12, % by wei'ght 5 of an

IHHEﬂarféﬁﬂ£ﬁﬁ@@@—ﬁ@§i§¥éﬁg ﬁgﬁfginghhgger %f?g i can

el ast oner phase of crossl
ne APt ?ﬁ%ﬁ%etﬁﬁmﬁqAxﬂFQQEMtmeahabeybbtalmhiped

bddyn eonmmniss Kneyn3per §@f@ya9@9dzp%y%rl 2349 Q% 1y
pol y |zat|on Preferre . _
?%bact-reépg% Tﬁodﬁﬁy@ﬁ& tigardas ﬁéﬁﬁésb%t % by weight
@ﬁbssBMerdeamm«ﬁesismamhxag aﬁﬁn§3@¥ QLE&I%OS'ZeW33Ch
e fr nm prefer
%ptrg% n%a@r;t Féul ar‘%/)tc%)r?ee g‘ﬁ’l ?tocfftflrﬂrﬁ ked polymer
PéFFﬂ&l@§ -of this type can be obtalned for exanpl e,
the free-radical polynerization of m xtures which

|ly at |east 40% by weight, preferably 50 to
%g gg’?}“elg%b%/ﬁesb?tmﬁymﬂmfm@gyl agent 2@ano WBO%byained

3 t.y
SIS T oy e i atersFaii o =
?@'% Bﬁ?ymSFlzg ¢P8ssl i nki ng nononer, a
nultlfunctlonal 25 (nmeth)acrylate, such as &ngh can
n OODNONET S
P e B B, ERTRETS o) £ e
copdLhB edTﬁér§#§ﬂ@ﬁré@iﬁbmmMOﬁEesagacb@d&;dh&(ﬁize in
sheasabeCrzofd = kb {1B0D) ARV ERESRLaBYCH B & Wbo om
) ngthacr ate, pre era
acry# %glcg}aﬁi%ePre ?ﬁ?PFEa?pthoﬂﬁﬁeﬂmzable _
nmononers, such as, for exanple, styrene. The m xtures

ﬁé’ftl@?e@rgga{ﬁ%%ggyg B S s o eanp1e, by

Tﬁ%f g%gsg;gé dzcpd S%Wmlgﬂﬂtlmf oﬁnondmtlu&es which
Rardtall Ar hy méQEQFM@@ &ﬂpa&éléﬁfen %QfQ?QBE&D@? to 70%

5§ﬁﬁgfgh@reog Xgﬁrlp%g%hgtgilate, 20a¥% 80% by welght

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, Cy-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-layer,

1 December 2006
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-1 Decenber 2006 19 particularly preferably a
three-l ayer, core-shell construction. Such core-shéDecember 2006

pol ymers are described, inter alia, in EP-A 0 113

924, EP-A 0 552 351, EP-A O 465 049 and EP-A 0 683

028. 5 Particularly preferre%l I pact strength

ed ate rub er have, inter alia,
ﬂ*?%‘?‘f%apf% SRS RreBryrkeTvi t Feare-shell

n‘"e?‘?ﬁl r%%'@h%rylsat@fﬁacer-shem pﬁilﬁn&iﬁt SQ%; R¥escribed,
Vi g lla@ed OQ t a4 4l eQr _
Itg&] ¥ thC? Eutw—ﬁ\aﬁ? ate act%’l o%’ g)f SFS %é%\st EP-A
%%@Q/ﬁ d0 oﬁs h@2%ei ght of the first
shel | . SheII 2: PoI ymer with a net hyl nettd1acryl ﬁte
Q ast 90% by wei ght, based on the
vveéy "Inltémf If]%ep’s"‘egSﬁHeghéW}Pacfo FereRgth amodofpeirsi mpsed
tdfe Sgavilkited mwobbeer Shat’be Cofiterang ide shel | Sfcﬁ‘%wlng
idbrRaGh gasg, .conprise further nononers.” These have
been descrlbed above, particularly preferred
conononers having a crosslinking effect. 15 For

el e, aP@![?xfn@Er SAarry! gl E(lib%gertep dity etg)emﬁreptlon of

have the fo] constructi o
met hyl rretﬂ%cgﬁlaége 5. 96 Bgighei gbesedetdryl ther weaht of

- (4% by wei g ) cand. aIIyI met hacryl ate (0.3% by

vvei ght) Si: Copol ynmer of butyl acrylate (81.2% by
El rene (17.5% by weight) and allyl
ﬁ&c yl a? yridr 3%ih wai gmayﬁgac@g-pt l@lltygregfg{:gggﬁcl;yaf at
6 and e acr 0
E‘it vei oht o 1o Decorber gt H5Bd en Y fefohe os ehe

irst shel

_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 crossllnklng effect.

For example, a preferred acrylate rubber modifier may
have the follow1ng construction:

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

S1: 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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The ratio of core to shell(s) in the acrylate rubber
nodi fier may vary within w de ranges. The wei ght
of core to shell CSis preferably in the range from
20: 80 to 80: 20, preferably_f§8n130:70_to 70:30 to 5
nodi fiers with one shell, and"the ratio of core to

Shie | ] £l C)/ SReh$ (5 the Lapge fram b
%8'§8§%51?5&ﬂ0:gggfoiééargfgpﬁgylf'pré %rﬁﬁ%ﬁ%ﬂ%ﬁgrub ?r
2 Bb" 20" t B2¥0."AF Y30V i th ihewtds erangmsdi fliher sved g tyetio
S| borela-dhshpalt s 5 28r8kekBIGOrGi SPAL! ragce from
R R KR R e
m@gﬁw@ faridrh 168et oshelbD, n@ndM th@utﬁ?@%&g chFt ”b%;ﬁg to
ey S Soslnn 2 ot culer g o TR
e
i oy e prciecting el rox
IFoeed - of §li BY: 4HO3 : difiers, with t
pol ymet hyl nethacrylatenshaped: bodyT cER Bgiﬁfﬁgggri wo
ange dependi ng on the intended use. g ,

[ [ [ froml
this shaped body has a thickness in the range
920 a{g%icplreef erably 2. 25 to 20 nm _ The surface of

the tanni ng ai ds° My a%ﬁeth§hiﬁ9r6F§hﬁ&ﬂt:Hw@ééd@tﬁg is

§ua ldar t feultéve endnge neion t he &ﬁgﬁlnaooamﬂ? ?ﬁff%%ably
[ dswbht @ [ 30 Si 0

g e B e P TR e toriiom Theg, to

ﬁgﬁ Blanpiidhousopeing aisedertdleretdd n2 in size or

smal | er screens nmay conprise neargytllltEZHQ. 35 The

' ' is i [ re det ai

AEXSQHERB IEO"J “232%383152 ngDodiment, )éhe- polymethyl

methacrylate shaped body has a E modulus of at least

2-800 N /mm?, preferably at least 3 300 N/mm? according

to ISO 527/2. -

The thickness of the polymethyl methacrylate shaped
body can be within a wide rénge depending on the
intended use. 1In 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.

r at Pgcember 2006
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-Exanple 1 bel ow without the invention being limted t

this exanple. 1 Decenber 2006 21 Exarrpl elA
pol ymet hg/rlp met hacryl ate panel with a thickness of 3
mm was produced in a casting,process. For this, 5
994. 208 g of syrup (m xture 6f met hyl .
nekBaplyl at e/ pol ymethyl nethacrylate with 8 to 10%
conversion), 0.039 g of (r)Mkrolit violet BK, 0.03 ¢
of Solvapermred BB, 0.200 g of (r)Uvasorb HEB

alaphet h¥Y O <Al a Q355, f A0

gbtziplézo‘%él s)f)bumefralﬁ(%t Fi Iagj)é (%I BNl fr%tr#AkzotN&géﬁness of
V\%re m xed & a]?ﬁfs% ‘?h!’]ed”} nto &aééé-ﬂgngpgp%gSnouFdr this,
T?ﬁ’é %&I@ waso heat edsyextug7c qunﬁ&gr@ nutegg The methyl

Pl ogR.LD ]{n {éﬁ ga ﬁg WY tran%mt%m on aé Los
15 S ?ﬁ%rey hanY 602" Ghd2&E Y336 nmWa o
tFANERF SEPh, 0P - 0B8sg tdfareMi K261 fheveal et @ked To 03 g of
osstizen eiaen 0 M BALLIUIE, T8

fective i rrad| ation’inte
Phe erythéRa funct iGeLgwhi ch i snéxpr essedstshe of

aRby di n p uci
addon ne. of hormn LR OLBERD, FEbn 2RI e, grere
6’_\;& rrucﬁ rgcf %‘ﬁrﬁel’ﬁ%ngn?ﬁﬁéélngr gadisat Fﬂ@mllﬁpedlmmmmuld
s émﬂmimaﬁ UHEYQ ofor 2E6Theidteadl ation spectrum
arises fromthe solar spectrum in accordance with

andard DIN 67501. Integration of the eval uated
éi’é‘ctpralﬂﬂ lovrtitainedaie| eings hwgiveadt heuvethagishMesion at

BBmaﬁmaUﬂNMdﬂHEﬂﬁéﬁVGOMm§ﬁ§ égucgﬁggagﬁﬁ%5¥ﬁg%;ﬁglon of

o th icacy f pro
&I%If %rsgﬁ‘ alo| gr ‘iS’pect R§m ﬁééoalllaéfeﬁecﬁf\fectumead|raulmlon
intensity efisadodo ZBQn@.nWnR2. 1 Decenber 2006 WD

2004/ 098554 - 22 - PCT/ EP2004/ 002064

The effective irradiation 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 transmltted 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 inteﬁsity of about 250.9 mW/m?.

1 December 2006
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Patent Clains 1. Tanning aid, characterized in that

the tanning aid conprises a pol ymethyl nethacryl attDecember 2006

shaped body, 5 where the transparency of the
pol ynet hyl nethacryl ate shaped body at 380 nmis at

|¥@s20040068884 the pol ynethyl et hacrylmie/ sdedes/ 002064
body conprises 0.005 to 0.4% by weight, based on the

wei ght of the polynmethyl nethacryl ate shaped body, 10
Hatent e@baimme tri azi ne conmpound according to
formula (1) R ~ (1), N ~NX6 NHNNHX2 XSin
which 15 R is hal ogen, Cl-C22-al kyl, Cl-C22-al koxy,

d- CZZTan@)x@adkoﬂbar@bté:ﬁhadkmnyahhyl theN|'tBlm1ng Nid

RI d
( ) %?n%rﬁsa%% Iag%ogymé {cT thI%c one Jﬂ%g’ﬁgr body,
are (otigre . WReRs, trsnamren@q o:©R5 &he COpRA:yrREhy1

is hydﬁéigﬁbr)qa&?z'sﬂa@éd géngOa@r %80 nm. is at least
C, - -aral k cl oal radi ca

the fo |aa??éb)the EOlY’éPFK}Yén@le@W%%%e(ﬁb?Pedl body
Decentwemli0hes 28.0068 WY cb.4% by weight, based on the

weight of the polymethyl methacrylate shaped body,

of at least one triazine compound according to
formula (I)

@Nﬂk 1

XS5

.

X2

in which

R is halogen, C;-Cp-alkyl, Ci-Caz—alkoxy, C:-Cayo-

hydroxyalkoxy, Ci-Cz-alkoxyalkyl, -NHR;-,
-N(R')2, or a radical of the formula (Ia)
X1 (1a);
x4
-—NH

X!, x? and X3,
independently of one another, are -CONHR!,
~-NR’R?, -SO;R%, -CN, -COR® or -COOR®;

R! is hydrogen, C1~Czz-alkyl, Ce—Cao-aryl,
Cy;-Cy-aralkyl, Cs-Cg-cycloalkyl, or a radical of
the formula (Ib)

— alkylene-O -)E_ A, | (Ib),
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Al is C-C8-al kyl, Cs--C6-cycloal kyl, C6-C20-aryl,
C7-C20-aralkyl; and 5 mi is 1 to 10, Rz and R3, 1December2006

i ndependent|y of one another, are hydrogen,

Cl - C22-al kyl, C6-C8- cycloalgﬁlL C6- C20- aryl ,

C 7-C20-aral kyl, a radi cal the fornula (Ib) or a

radi cal ok mﬁgcgprnula -COR1; 10 R4 is hydrogen,

Cl - C22-al kyl,, C6- Xcloalkyl C6- C20- aryl ,

C7- C20- afal Wl Czacnea@l bﬁl,oﬁstﬁgcycdrqaﬂuqz](,l b¢5-€ﬂzoaaryl

radi cal af- ¢ﬂea&@umyua -NR2R3; R5 and R6,

i ndependent,l y of one anot her, are hydrogen,

CI-C22-a$ Co6- C8- cycloalkyl, 15 C6- C20-aryl,

C7- C20- amahkyu op aoradical of the Lornula (Iﬁ)a X4,

X5 an i gede ent | f. one. anot her are hydrogen

or gr oxXy 208“312{j Gﬁgﬂé’ PR dFheF-daim1,

characte@#@edhyﬁrQQEu th@rﬁbbaalnylponmgung_@y§%§%;%yl'

nul 0

RN N 2B Sk reaFaticuhr o %1, T3B10%8 tge the

t he neanf%ﬁmukﬁ élbénornacradncal af Ehenﬁngmaﬁd ~COR?;
to chara t

o el o, CLetel g 1 i e,

tr|a2|ne C nd can be repre
30 1 Decéhb a1~ o~ ?f kyl (}(;B radlcal of the
formula (Ib) or a radlcal of the formula -NR?R®;

R® and R®, independently of one another,
are hydrogen, C:~Ca~alkyl, Ce-Cg—cycloalkyl,
Ce—Czo-aryl, C7-Czo-aralkyl or a radical of the
formula (Ib);

X!, X* and X% independently of one another,
are hydrogen or hydroxyl.

2. Tanning aid according to Claim 1, characterized in

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

)

x1
NH
N//L§N
. 1L
~
NH N NH
X2

in which the radicals X!, x?, X® have the meaning
given in Claim 1.

3. Tanning aid according to Claim 1, characterized in

that the triazine compound can be represented by
formula (III)
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I NHN N~INHKL COR7 RONH--C NHk%' ON O in

< . of 1 December 2006

which the radicals R, R8 and R9, i ndependent |y

one another, are Cl-C22-alkyl. 5 4. Tanning aid
accordi ng to Claim1, characjgrized in that the
triazi ne conpound can be represented by formula (VI)
“I (1V). 0 GO CHH(CH2)3CH3 CH2CH3 N N "_N CI—BC&'é")
-CNH--~ H3C NH N NH -O CH2CH(CHO3&8H3 10 O CH2

5. Tanning aid according to one Cp'rCé@edl ng
clainms, characterized in that t ning aid
conprises 0.01 to 0.04% by wei g based on the 15
wei ght of the polynmethacryl a B shaped body, of
triazine compound. 6. Tanning aid according to one. of

the preceding clainms, chgra ized in that the
F%@Wat 350
nm 7. Tanni®t

| astic shaped dy adidi tignal |y conpri ses dyes
\R/m ch, d 0 e aﬁ\ gjncen n of 0.01% by
wei ght , %i}ﬁ (t\g S s3ion BH%
heoprecedlng
25 cl ai ns, character| zed in that the transparency of

in which the radicals R’, R® and R?, independently
of one another, are C1-Cao—-alkyl. '

4. Tanning aid according to Claim 1, characterized in

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

o ().

\Y
\C—O—CHI?H(CH2)3CH3
CH.CH;
N

A

N N
» k )\
I —
HJCE’—NH—E NH NH (O CHyCH(CH,);CH,
i (o] .0 CH,CH,
S. 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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1 Decenber 2006 O - 25 the polynethyl nethacryl ate

shaped body at 400 nm is at |east 30% 8. Tanni ng taPgcember 2006

according to one of the preceding, 5 clains,
characterized in that the_transparency of the _
pol ynet hyl nethacryl ate shaped body at 330 nm is at

most 30% rblykentiyy Akehaeeondiag e 984t he, 400 nm

recedi_n Q cl.aiyyg, characterized in that the rati
gf trgngﬁa#eeﬁg} %he pol ymet hyl met hacryl ate shaped
body at 400 nmto the transparency at 330 nmis at

1 T aid accordi ng to one of the
E?:gé gg iL@I gld a%narggfgglz%ﬂ Mg h&t t kée Precedlng

pol yrrétlﬁyms mﬁmqltl%mez@aped thady @Dt + $€SpAReh
absor bge. pbl-ym nQn@tﬁaéﬁgfggln%hfgg%nﬁxyﬁéta§hé%0 nm

the 20 precedlng ractefri

pol ynefh¢F RefkacPyl-at e shaped body has an i npact
reS|stance of at |east 20 kJ/nR. 12. Tanning aid
gccor gito one or nore of the 25 preceding clains,

Ihar atBPEDEd Tt RECPFELNGol GAretmd  wdt habeyl pteceding
shapedlbbnly, hashe rddtiekingss i Ant he;Haa@getBéomﬂattJT% of

n acc ing to one or nore
fhe "Sh il annL e Sty At ot T hehaped
pol yneedy| aked Rcnyl &be t@han&(érmmwehag/ at Bionodyl Us st
of atiégasto@ 800 NmR. 14. Tanning aid according to
one of the preceding 35 claims, characteri zed in that
t he pol ynethyl nmethacryl ate shaped body conpri ses _
Bphertaatingpardi€! @scording 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/m2.

12. Tanning aid according to one or more bf the
preceding claims, characterized in that the
polymethyl methacrylate shaped body has a
thickness in the range from 1 to 200 mm.

13. 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/mmZ.

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



