(19) AUSTRALIAN PATENT OFFICE

(11) Application No. - AU 2004237445 B2

(54)

(51)8

(74)

(56)

Title

Tanning aids with a high protection factor

International Patent Classification(s)
A61K 8,49 (2006.01) 17/04

A610 17,04 (2006.01)20060101ALT2005100

CO07D 251-70 8BMEP co7D
(2006.01) 251-70

CO8K 5,3492 20060101AL12005100
(2006.01) 8BMEP CO8K
ABIK 849 573492
20060101AF12005100 20060101ALT2005100
8BMEP AB1Q 8BMEP

PCT/EP2004.002064

Application No: 2004237445

WIPO No:  wopa 098554

Priority Data

Number (32) Date

103 20 810.0 2003 .05 .08
Publication Date : 2004 11 18

Applicant(s)
Rohm GmbH & co. e

Inventor(s)

Seelmann, Peter, Molnar, Gerald,
Birgit

Agent/Attorney

Auer,

(22) Application Date: 2004 03 02

(33) Country
DE

Erich, Schocke, Kai-Oliver, Hild, Uwe, Hafner,

Spruson & Ferguson, Level 35 St Martins Tower 31 Market Street, Sydney, NSW, 2000

Related Art

W0  2002/062890 Al
EP 0818450 A1l

US 6409998 Bl

-




(12) NACH DEM VERTRAG UBER DIE [

TERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES

PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

(43) Internationales Veroffentlichungsdatum
18. November 2004 (18.11.2004)

PCT

00 0P OO

(10) Internationale Verdffentlichungsnummer

WO 2004/098554 Al

(51) Internationale Patentklassifikation’:
CO8F 120/06, CO7D 251/70, CO8L 33/00

A6IK 7/42,

(21) Internationales Aktenzeick PCT/EP2004/002064

ldedatum:

2. Mirz 2004 (02.03.2004)

(22) Tnternationales A

(25) Einreichungssprache: Deutsch

{26) Verdttentlichungssprache: Deutsch
{30) Angaben zur Prioritit:

103 20 810.0 8. Mai 2003 (08.05.2003) DE
(71) Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme von
U$): ROHM GMBH & CO. KG [DE/DE]; Kirschenallee,

64293 Darmstadt (DB).

(72) Erfinder; und

(75) Erfinder/Anmelder (nur  fir US): SCHOCKE,
Kai-Oliver [DL/DE]; Greinstrasse 9 a, 64291 Darmstadt
(D). SEELMANN, Peter [AT/AT]; Dreistindegasse 3/2,
A-1238 Wien (AT). HILD, Uwe [DE/DE]; Prof.-Vilz-
ing-Ring 30, 64283 Gross-Umstadt (DE). HAFNER,
Birgit [DL/DL]; Schiessgartenstrasse 15, 64839 Miinster
(DE). MOLNAR, Gerald [AT/AT]; Todescogasse 5,
A-2440 Gramatncusied] (AT). AUER, Erich [AT/AT];
Siedlergasse 20, A-2440 Gramatneusied] (AT).

(81) Bestimmungsstaalen (soweir nicht anders angegeben, fiir

Jede verfiighare nationale Schutzrechtsart): AE, AG, AL,

AM, AL, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CLI,

CN, CO, CR, CU, CZ, DI, DK, DM, D7, 1iC, BL, EG, I3S,

FI, GB, GD, GE, GII, GM, 1IR, ITU, ID, 11, TN, TS, TP, K,

K@, KP, KR, K7, L.C, LK, LR, IS, LT, LU, LV, MA, MD,

[Forisetziung auf der niichsten Seite]

(54) Title: TANNING AIDS WITH A HIGH PROTECTION FACTOR

(54) Bezeichnung: BRAUNUNGSHILFEN MIT HOHEM SCHUTZIAKTOR

S Iel w
4
NH = NH X

(la).

X5

— Allylen-O —)m A, (b),

AT IR AR

(57) Abstract: The invention relates to tanning aids exhibiting a high protection factor, comprising polymethylmethacrylate moulded
\f) bodics. The transparency of the polymethylmethacrylate moulded body at 380nm is at least 40% and the polymethyimethacry-
) late moulded body comprises 0.005 0.1 wt. % of at Icast onc Triazin compound, in relation to the weight of said polymethyl-
methacrylate moulded body, according 1o formula (1) wherein R = Halogen, C;-Cy,-Alkyl, C;,-Cy-alkoxy, C;,-Cas-hydroxyalkoxy,
Cy,-Cy-alkoxyalkyl, -NHR; -N(R'),, or a radical of (la) X!, X? and X* independently represent -CONHR!, -NR*R?, -SO0,R*, -CN,
T -COR%oder -COOR®; R' =hydrogen, Ci-Cor-alkyl, Cs- Cop-aryl, C-Cag-aralkyl, Cs Cr-cycloalkyl, or a radical of formula (Ib) wherein
Ay =C;-Cy-alkyl, Ce-Ce-oycloalkyl, Cq-Cao-Aryl, Cr-Cyp-aralkyl; and my = 1-10, R? and R? independently represent hydrogen, C;-Cy,
alkyl, C4-Cg cycloalkyl, Ce-Cag aryl, C7-Cyp-aralkyl, a radical of fromula (1b) or a radical of formula CORY; R* = hydrogen, C;-Cp,
o~ alkyl, Cq-Cg cycloalkyl, C4-Cog -aryl, C--Cap-aralkyl, a radical of formula NR?R?, R’ and RS independently represent hydrogen,

Cy-Cy, alkyl, C¢-Cy cycloalkyl, Cs-Cop aryl, C;-Cyp-aralkyl or a radical of formula (1b); X* X and X® independently represent hy-
o drogen or hydroxy.

04/098

[Fortsetzung auf der ndchsten Seite|

2-




WO 2004/098554 A1 | IR0 A

MG, MK, MN, MW, MX, M7, NA, NT, NO, NZ, OM, PG, RO, SE, 8T, SK, TR), OAPT (RF, RI, CF, (G, CT, CM, GiA,
PIL PL, PT, RO, RU, SC. SD, SI5, $G, $K, SL. §Y, T1. TM, GN, GQ, GW, ML, MR, NIZ 8N, TD, TG).

TN, TR, T, 17, UA, UG, US, UZ, VC, YN, YU, ZA, ZM,

7W. Veroffentlicht:

(84) Bestimmungsslaalen (soweit nicht anders angegeben, fiir — ™t ter nationalem Recherchenbericht

Jede verfiighare vegionale Schurzrechisart): ARIPO (BW,

GIIL, GM, KE, LS, MW, M7, 8D, 8L, 87,17, UG, VM,  Zur Erkldrung der Zweibuchstaben-Codes und der anderen Ab-
7W), eurasisches (AM, AZ, BY, KG, K7, MD, RU, TI,  kiirzungen wird auf die Erklirungen ("Guidance Notes on Co-
‘I'M), europiisches (A1, BE, BG. CIL, CY, C7, DE, DK, des and Abbreviations") am Anfang jeder reguliiren Ausgabe der
EE, ES, FI, FR, GB, GR, U, I, I'T, LU, MC,NL, PL, ', PCT-Gazette verwiesen.

(57) Zusummenlassung: Die vorliegende Lrfindung betrillt Briiunungshil(en, einen Polymethylmethacrylat-lormk&rper umlasst,
wobei die Transpareny des Polymethylmethacrylai-Formkrpers bei 380nm mindestens 40% betriigl und der Polymethyimethacrylat-
Formkérper 0,005 his 0,1 Gew.-%, bezogen auf das Gewicht des Polymethylmethacrylat-Formkdrpers, mindestens einer Triazinver-
hindung gemiiss l'ormel (1) umfasst worin R Halogen, C,-C,,-Alkyl, C},-Cp-Alkoxy, C),-C-Hydroxyalkoxy, C),-Cy-Alkoxyalkyl,
-NTIR; -N(R"),, oder einen Rest der Formel (la) X', X? und X? unabhiingig voneinander -CONTIR', -NR?R?, -S0,R?, -CN, -COR?
oder -COOR"; R' Wasserstoff, C,-Cy,-Alkyl, Cy- Cag-Aryl, C-Cyp-Aralkyl, Cs Cs-Cycloalkyl, oder einen Rest der Formel (Th) worin
A C)-Cy-Alkyl, Cs-Co-Cyeloalkyl, Cs-Cop-Aryl, C-Cyp-Aralkyl; und

_3-




IN THE MATTER OF an Australian
Application corresponding to

PCT Application PCT/EP2004/002064

RWS Group Ltd, of Europa House, Marsham Way, Gerrards Cross, Buckinghamshire,
England, hereby solemnly and sincerely declares that, to the best of its knowledge and belief,
the following document, prepared by one of its translators competent in the art and conversant
with the English and German languages, is a true and correct translation of the PCT
Application filed under No. PCT/EP2004/002064

Date: 7 March 2005
& e &

C.E. SITCH
Deputy Managing Director - UK Translation Division
For and on behalf of RWS Group Ltd

-4-




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International publication date
18 November 2004 (18.11.2004)

(10) International publication number

WO 2004/098554 Al

(51) International patent classification”: A61K 7/42,

CO8F 120/06, CO7D 251/70, COSL 33/00
(21) International application number: PCT/EP2004/002064

(22) International filing date: 2 March 2004 (02.03.2004)

(25) Language of filing: German
(26) Language of publication: German
(30) Data relating to the priority:

103 20 810.0 8 May 2003 (08.05.2003) DE

(71) Applicant (for all designated States except US): ROHM
GMBH & CO. KG [DE/DE]; Kirschenallee, 64293 Darmstadt
(DE).

(72) Inventors; and

(75) Inventors/Applicants (US only): SCHOCKE, Kai-
Oliver [DE/DE]; Greinstrasse 9 a, 64291 Darmstadt
(DE). SEELMANN, Peter [AT/AT]; Dreistindegasse
3/2, A-1238 Vienna (AT). HILD, Uwe [DE/DE]; Prof.-
Vélzing-Ring 30, 64283 Gross-Umstadt (DE).
HAFNER, Birgit [DE/DE]; Schiessgartenstrasse 15,
64839 Mitinster (DE). MOLNAR, Gerald [AT/AT];
Todescogasse 5, A-2440 Gramatneusied! (AT). AUER,
Erich  [AT/AT];  Siedlergasse 20,  A-2440
Gramatneusiedl (AT).

(81) Designated states (unless otherwise stated, for any
available national form of protection): AE, AG, AL,
AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID,

[continued on next page]

As printed

(54) Title: TANNING AIDS WITH A HIGH PROTECTION FACTOR

(54) Bezelchnung: BRAUNUNGSHILFEN MIT HOHEM SCHUTZFAKTOR

R
N/gﬂ
X Ny .
X2

X3

—— Allylen-0 —z— Aq (ib),
y— 1

<

- {57) Abstract: The invention relates lo lanning sids exhibiling a high prolection faclor, il y
ylate moulded body at 380nm is at Jeast 40% and the polymethyimethacry-

W) bodies. The J of the px

x1

—NE (1a);

1ded

) latz moulded body comprises 0.005 0.1 wi. % of at least one Triazin compound, in relation to the weight of szid polymethyl-
00 methacrylste moulded body, according to formala () wherein R = Halogen, C;-Caz-Alky}, C;,-Crp-alkoxy, Cr,-Coz-hydroxyalkoxy,
A €y -Coa-olkoxyalkyl, -NHR;, -N(R',, or a radical of (a) X', X? and X° independently represent -CONHR', NRWR, -SOR?, CN,
2 _CORSader-COORY; Ri=hydrogen, C|-Caz-alkyl, Cg- Coo-aryl, Cr-Con-aralkyl. Cs Co-cycloalkyl. or a radical of {formola ([b) wherein
< Ay =C,-Cy-alkyl, Cs-Cy-cyeloalkyi, Co-Coo-Aryl, C;-Cy-aralkyl; and m,; = 1- 10, R? and R? independently represent hydragen, CCn
alkyl, C4-Cs cycloalkyl, Cy-Cyg aryl, Cr-Crp-aralkyl, 2 radical of fromula (1b) or aTadics] of formula CORY; R* = hydrogen, C-Cz
alkyl, Ce-Cy cycloatiyl, Cy-Cao -aryl, Cr-Coparalicyl, a radical of formala NRZRY; RS and R independently represent hydrogen,
C,-Cp alkyl, Cg-Cy eyeloalkyl, Cs-Cop aryl, C-Coo-aralky] or a radical of formula (Tb; XX and X* independenty represent hy-

o drogen or hydroxy.

5.

{Foriseung auf der nichsten Seite]




WO 2004/098554 Al
IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, Cl,
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, CM, GA, GN, GQ, GW, ML, MR, NE, SN, D, TG).

NA, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, Published:
UG, US,UZ,VC, VN, YU, ZA, ZM, ZW. - With International Search Report.

(84) Designated states (unless otherwise stated, for any For an explanation of the two-letter codes and the other
available regional form of protection): ARIPO (BW, abbreviations, reference is made to the explanations ("Guidance
GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, Notes on Codes and Abbreviations") at the beginning of each
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, T, regular edition of the PCT Gazette.

TM), European (AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PL,

(57) Zusammenlassung: Dic vorlicgende Erfindung betriffi Braunungshilfen, einen Polymethylmethacrylat-Formkorper umfasst,
wobei die Tr des Polymethylmethacrylat-Formkdrpers bei 380nm mind 40% betrigtund der Polymethyimethacrylat-
Formkdrper 0,005 bis 0,1 Gew.-%, bezogen auf das Gewicht des Polymethylmethacrylai-Formkip ind einer Triazin
bindung gemiiss Forme} (T) umfasst worin R Halogen, C,-Cp-Alkyl, C\,-Cx;-Alkoxy. C,,-Ca-Hydroxyalkoxy, C,,-Cap- Alkoxyalkyl,
-NHR,. -N(R'}, oder einen Rest der Formel (la) X3, X2 und X° unabhiingig voneinander -CONHR!, -NR?R3, -S0,R?, -CN, -CORS
oder -COOR®; R! Wasserstoff, C,-Cy-Alkyl, Ce- Coo-Ary), Cy-Cao-Aralkyl, Cs Ce-Cycloalky), oder einen Rest der Formel (Ib) worin
A, C-Cs-Alky), C5-Cs-Cycloalkyl, C-Cop-Aryl, Cp-Cy-Aralkyl; und

6-




10

15

20

25

30

35

WO 2004/098554 PCT/EP2004/002064
Tanning aids with-a high protection factor

The present invention relates to tanning aids with a
high protection factor which comprise a polymethyl
methacrylate shaped body.

A slightly tanned skin is a sign of holiday and health.
In order to tan the skin, sunscreen creams and the like
are usually used as tanning aids in order to protect
the skin against damage by UV radiation. A disadvantage
of these auxiliaries is that such creams can trigger
allergies in sensitive people. Furthermore, many of
these substances are not water-resistant. Accordingly,
they are removed during bathing, and are then not
applied again. This negligence can easily lead to skin

damage.

Moreover, devices are known which bring about tanning
of the skin with the help of incorporated UV emitters.
Also known in this connection are lying devices for
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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Moreover, it was an object of the present invention to
provide a tanning aid which is particularly easy to

maintain.

A further object of the invention was that the tanning
aids have high durability, in particular high

resistance to UV irradiation or weathering.

Furthermore, the object underlying the invention was to
provide tanning aids which can be produced in a
particularly simple manner. Thus, for the production of
the tanning aids, it should be possible, in particular,
to use substrates which are obtainable by extrusion,
injection moulding, and by casting processes.

A further object of the present invention was to
provide tanning aids whose sun protection can be
adjusted in a particularly simple manner. For example,
it should be possible to adjust the time spent under
the tanning aid 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 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.

-8-
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Advantageous modifications of the tanning aids
according—-to —the —invention—-are—protected in the

dependent claims which relate back to Claim 1.

5 As a result of the fact that the tanning aid comprises
a polymethyl methacrylate shaped body, where the
transparency of the polymethyl methacrylate shaped body
at 380 nm is at least 40%, and the polymethyl
methacrylate shaped body comprises 0.005 to 0.1% by

10 weight, based on the weight of the polymethyl
methacrylate shaped body, of at least one triazine
compound according to formula (I)

A

.

N N
* | PN
Z
X6 NH N NH
X2
X5
in which
15 R is halogen, C1-Cy2-alkyl, C1-Caz-alkoxy, [
hydroxyalkoxy, Ci-Cyz-alkoxyalkyl, -NHR;-, —N(RHZ,
or a radical of the formula (Ia)
x1 (la);
x4
—NH
%!, %% and X3,
20 independently of one another, are ~CONHR?, —NRZRa
-S0,R*, -CN, -COR® or -COOR®, in which
R! is hydrogen, C1-Cao-alkyl, Ce-Cao-aryl,

C7-Cyo-aralkyl, Cs-Cg-cycloalkyl, or a radical of
the formula (Ib)
~—t— alkylene-O _)m_1~ A, (Ib),
25
in which

-9-
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A; is C;-Cg-alkyl, Cs-Ce-cycloalkyl, Cg-Cao-aryl,
Cy-Cyo-aralkyl;
and
m is 1 to 10,
R? and R, independently of one another,
are hydrogen, C;-Cp-alkyl, C¢-Cg-cycloalkyl,
Ce—Czo-aryl, Cy-Cpo—aralkyl, a radical of the
formula (Ib) or a radical of the formula -COR?;
R is  hydrogen, C1~Cpz~alkyl, Cg~Cg-cycloalkyl,
Ce-Cao-aryl, Cy-Cyo—aralkyl, a radical of the
formula (Ib) or a radical of the formula -NRZR?;
R® and R, independently of one another,
are hydrogen, C;-Cio-alkyl, C¢-Cg-cycloalkyl,
Ce—Cao—aryl, C;-Cyp-aralkyl or a radical of the
formula (Ib);
X%, X° and X%, independently of one another,
are hydrogen or hydroxyl,
it 1is 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 1is 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.

-10-
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Furthermore, the tanning aids according to the

invention have very good mechanical properties.

> Furthermore, the tanning aids according to the
invention can be adapted easily to very diverse
requirements. Thus, it is possible to produce, in
particular, transportable screens or solid roofs
in any size in order to permit natural tanning of
the skin without having to worry about skin damage
as a result.

> Moreover, the tanning aids can be produced for
each skin type, meaning that different durations
outside can be provided.

For the purposes of the present invention, the term
tanning aid means a device which comprises at least one
polymethyl 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, 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  bedy
preferably comprises at least 30% by weight, based on
the weight of the polymethyl methacrylate shaped body,
of polymethyl methacrylate.

11-
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Polymethyl . methacrylates are generally obtained by
free-radical polymerization of mixtures which comprise
methyl methacrylate. In general, these mixtures
comprise at least 40% by weight, preferably at least
60% by weight and particularly preferably at least 80%
by weight, based on the weight of the monomers, of
methyl methacylate.

In addition, these mixtures for the preparation of
polymethyl methacrylates can comprise further
(meth}acrylates which are copolymerizable with methyl
methacrylate. The expression (meth)acrylate includes

methacrylates and acrylates, and mixtures of the two.

These 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, 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 (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 1,4-butandiol
(meth)acrylate, (meth)acrylates of ether alcohols, such
as tetrahydrofurfuryl (meth)acrylate,
vinyloxyethoxyethyl (meth)acrylate;

12-
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amides and nitriles of (meth)acrylic acid, such as
N- (3-dimethylaminopropyl) (meth)acrylamide,

N- (diethylphosphono) (meth)acrylamide,
1-methacryloylamido-2-methyl-2-propanol; )
sulphur-containing methacrylates, such as
ethylsulphinylethyl (meth)acrylate,
4-thiocyanatobutyl (meth)acrylate,
ethylsulphonylethyl (meth)acrylate,
thiocyanatomethyl (meth)acrylate,
methylsulphinylmethyl (meth)acrylate,
bis((meth)acryloyloxyethyl) sulphide;

polyvalent (meth)acrylates, such as
trimethyloylpropane tri(meth)acrylate.

As well as the (meth)acrylates listed above, the
compositions to be polymerized can also have further
unsaturated monomers which are copolymerizable with
methyl methacrylate and the abovementioned

(meth)acrylates.

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

acrylonitriles; vinyl esters, such as vinyl acetate;
styrene, substituted styrenes with an alkyl substituent
in the side chain, such as, for example, o-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 vinyl 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-1l-vinylimidazole, N-vinylpyrrolidone,
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2-vinylpyrrolidone, N-vinylpyrrolidine, 3-vinyl-
pyrrolidine, N-vinylcaprolactam, N-vinylbutyrolactam,
vinyloxolane, vinylfuran, vinylthiophene, vinylthiolan,
vinylthiazoles and hydrogenated vinylthiazoles,

vinyloxazoles and hydrogenated vinyloxazoles;

vinyl and isoprenyl ethers;

maleic acid derivatives, such as, for example, maleic
anhydride, methylmaleic anhydride, maleinimide,
methylmaleinimide; and dienes, such as, for example,

divinylbenzene.

In general, these comonomers are used in an amount of
from 0 to 60% by weight, preferably 0 to 40% by weight
and particularly preferably 0 to 20% by weight, based
on the weight of the monomers, where the compounds can

be used individually or as a mixture.

The polyﬁerization is generally started using known
free-radical initiators. Preferred initiators include,
inter alia, 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
peroxide, dilauryl peroxide, tert-butyl per-2-
ethylhexanoate, ketone peroxide, methyl isobutyl ketone
peroxide, cyclohexanone perozide, 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-trimethylhexanoate, dicumyl
peroxide, 1,1-bis(tert-butylperoxy)cyclohexane, 1,1~
bis (tert-butylperoxy)-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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These compounds are often used in an amount of from
0.01 to 10% by weight, preferably from 0.5 to 3% by

weight, based on the weight of the monomers.

In this connection, it is possible to use different
poly (meth)acrylates which differ, for example, in their

molecular weight or in the monomer composition.

Furthermore, the polymethyl methacrylate shaped bodies
can comprise further polymers in order to modify the
properties. These include, inter alia,
polyacrylonitriles, polystyrenes, polyethers,
polyesters, polycarbonates and polyvinyl chlorides.
These polymers can be used individually or as a
mixture, where also copolymers which can be derived

from the abovementioned polymers.

The plastic substrates according to the invention can,
for example, be prepared from moulding materials of the
abovementioned polymers. In this connection, use 1is
generally made of thermoplastic moulding processes,

such as extrusion or injection moulding.

The weight-average of the molecular 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

-15-




10

15

20

25

30

- 10 -

mould and . polymerized. Such (meth)acrylic mixtures
generally have the above-described (meth)acrylates, in

particular methyl methacrylate.

Furthermore, the (meth)acrylic mixtures of the above-
described copolymers and, particularly for adjusting
the viscosity, polymers, in particular,

poly(meth)acrylates, may be present.

The weight-average of the molecular weight M, of the
polymers which are ©prepared by <casting chamber
processes is generally higher than the molecular weight
of polymers which are used in moulding materials. This
gives rise to a number of known advantages. In general,
the weight average of the molecular weight of polymers
which are prepared by casting chamber processes is in
the range from 500 000 to 10 000 000 g/mol, without
being limited by this.

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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R {1,

N N
. .
=
%6 NH N NH
X2
XS
in which
R is halogen, for example fluorine, chlorine,
5 bromine or iodine, C;-Czy-alkyl, C;-Cx-alkoxy,
C;-Cyz-hydroxyalkoxy, Ci=-Caz-alkoxyalkyl, -NHR; -,
-N(RY),, or a radical of the formula (Ia)
X1 {a);
x4
—NH
Xl, x? and X3,
10 independently of one another, are —CONHRI, —NRZR%
-S0,R*, -CN, -COR® or -COOR®, in which
R! is hydrogen, Cy1-Caz~alkyl, Cg—Cro-aryl,

Cy-Cyo~aralkyl, Cs-Cg-cycloalkyl, or a radical of
the formula (Ib)
~——— alkylene-O oy Ay (Ib),
15
in which
Ay is Ci-Cg-alkyl, Cs-Cg-cycloalkyl, CgCao—
aryl, C;-Czp-aralkyl;
and
20 mis 1 to 10,
R? and R?, independently of one another,
are hydrogen, Cr~-Cp~alkyl, Cg-Csg-cycloalkyl,
C¢-Cpo-aryl, Cy-Cypp—aralkyl, a radical of the
formula (Ib) or a radical of the formula -COR!;

7-




- 12 -

R* is hydrogen, Cr-Cap~alkyl, Cg-Cg-cycloalkyl,
Cg-Czo-aryl, Cs~Cyp—aralkyl, a radical of the
formula (Ib) or a radical of the formula -NR%R’;

R® and R®, independently of one another,

5 are hydrogen, C:-Cy-alkyl, Cg-Cs-cycloalkyl,
Ce—-Cao-aryl, C7—C20—aralkyl or a radical cof the
formula (Ib);

X*, X5 and X%, independently of one another,
are hydrogen or hydroxyl.

10
According to a particular aspect of the present
invention, triazine compounds are used which can be
represented by formula (II)
(i
x1
NH
Y
* L /L
=
NH Sy NH
X2
15

in which the radicals X!, X?, X® have the meanings given

above.
According to a particular embodiment of the present

20 invention, triazine compound are used which can be
represented by formula (III)
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in which the radicals R’, R® and R’, independently of
one another, are C;-Cy;-alkyl.

The alkyl radicals according to the abovementioned
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;-Cs;-alkyl include, for example, methyl,
ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
t-butyl, 2-ethylbutyl, n-pentyl, isopentyl, 1-methyl-
pentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl,
n-heptyl, isoheptyl, 1,1,3,3-tetramethylbutyl,
1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl,
1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl,
decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5~
hexamethylhexyl, tridecyl, tetradecyl, pentadécyl,
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 C;-Cz-alkoxy
are, for example, methoxy, ethoxy, propoxy, 1sopropoxy,
butoxy, isobutoxry, sec-butoxy, tert-butoxy, pentoxy,

isopentoxy, n-heptyloxy, n-octyloxy, isooctyloxy,
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n-nonyloxy,. isononyloxy, decyloxy, n-dodecyloxy,

heptadecyloxy octadecyloxy or eicosyloxy.

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

Preferred cycloalkoxy groups include cycloalkoxy groups
whose hydrocarbon radical is one of the abovementioned
preferred cycloalkyl groups.

The aryl radicals may be optionally substituted by one
or more C;-Cs-alkyl or alkoxy radicals. Examples of
Ce—Cro-aryl are, in particular, phenyl, naphthyl and
biphenylyl.

The aralkyl radicals may be optionally substituted by
one or more C;- to C4~alkyl or alkoxy radicals. Examples
of Cqs~Cyo-aralkyl are benzyl, phenethyl,
a-methylphenethyl or a,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)
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N
C~O—CH,CH(CHy)5CHy
CH,CH;
NH

A

Ny
CH; | .
.' =
e —C?H—NPP-[(IT NH N NH ﬁ—O—CHZ(j:H(CH;);,CH;
3 0 e] CH;CHy

The compounds according to the above formulae and the
preparation thereof are known per se and are described,
for example, in EP-A 0 818 450.

The compound according to formula (IV),
bis{2-ethylhexyl) 4,4’ -[[6~[[4-[[1,1~dimethylethyl)-
amino]carbonyl]phenyl]aminol-1, 3, 5-triazine-2,4-diyl]-
diiminolbisbenzoacetate, can be obtained commercially
from Ciba under the trade name ®Uvasorb HEB.

Furthermore, the polymethyl methacrylate shaped body
can comprise further known additives, 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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blue 2B, ®Sandoplast red BB, and ®Sandoplast green G
from Clariant, ®Mikrolit violet BK from Ciba.

Furthermore, preferred additives include IR absorbers.

These include, inter alia, IR-BAbsorber 2052 from Bayer.

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

Accordingly, the term spherical means that the ratio of
the largest dimension of the particles to the smallest
dimension is at most 4, preferably at most 2, these
dimensions in 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 um. More
favourably, 75% of the particles are in the range from
5 to 35 pum.

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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The spherical plastic particles preferably comprise
crosslinked polystyrene and/or crosslinked
poly(meth)acrylates.

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

The preparation of crosslinked plastic particles is
known in the specialist field. For example, the scatter
particles can be prepared by emulsion polymerization,
as described, for example, in EP-A 342 283 or
EP-RA 269 324, very particularly preferably by
polymerization in organic phase, as described, for
example, in German Patent Application P 43 27 464.1,
where, in the case of the last-mentioned polymerization
technique, particularly narrow particle size
distributions or, put another way, particularly small
deviations of the particle diameters 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 53453 (standard test piece). To
improve this mechanical property, known  impact-

resistance modifiers in particular can be used.
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Preferred impact-resistant moulding materials which can
be used to produce the polymethyl methacrylate shaped
body comprise 1 to 30, preferably 2 to 20, particularly
preferably 3 to 15, in particular 5 to 12, % by weight
of an impact-resistance modifying agent, which
represents an elastomer phase of crosslinked polymer

particles.

The impact-resistance modifying agent can be obtained
in a manner known per se by bead polymerization or by

emulsion polymerization.

Preferred impact-resistance modifying agents represent
crosslinked particles with an average particle size in
the range from 50 to 1 000 nm, preferably 60 to 500 nm
and particularly preferably 80 to 120 nm.

Particles of this type can be obtained, for example, by
the free-radical polymerization of mixtures which
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.qg. 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, Ci1-Cs-
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,
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particularly preferably a three-layer, core-shell

construction. Such core-shell polymers are described,
inter alia, in EP-A 0 113 924, EP-A 0 552 351, EP-A
0 465 049 and EP-A 0 683 028.

Particularly preferred impact strength modifiers based

on acrylate rubber have, inter alia, the following

construction:

Core:

Shell 1:

Shell 2:

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

the core.

Polymer with a butyl acrylate fraction of at

‘least 80% by weight, based on the weight of the

first shell.

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

monomers.

shells may in each case comprise further

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:

S1:

S2:

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

Copolymer of butyl acrylate (81.2% by weight),
styrene (17.5% by weight) and allyl methacrylate
(1.3% by weight)

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
modifier may vary within wide ranges. The weight ratio
of core to shell C/S is preferably in the range from
20:80 to 80:20, preferably from 30:70 to 70:30 to
modifiers with one shell, and the ratio of core to
shell 1 to shell 2 C/S1/S2 is in the range from
10:80:10 to 40:20:40, particularly preferably from
20:60:20 to 30:40:30 in the case of modifiers with two
shells.

The particle size of the core-shell modifiers is
usually in the range from 50 to 1 000 nm, preferably
100 to 500 nm and particularly preferably from 150 to
450 nm, without being limited thereby.

According to a particular embodiment, the polymethyl
methacrylate shaped body has a 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 range depending on- the
intended wuse. 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 n’ in size or smaller screens may comprise nearly 1
to 2 m?.

The invention 1is illustrated in more detail by

Example 1 below without the invention being limited to

this example.
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Example 1

A polymethyl methacrylate panel with a thickness of
3 mm was produced in a casting process. For this,
994.208 ¢ of syrup (mixture of methyl
methacrylate/polymethyl methacrylate with 8 to 10%
conversion), 0.039 g of ®Mikrolit violet BK, 0.03 g of
Solvaperm red BB, 0.200 g of ®Uvasorb HEB obtainable
from Ciba Geigy and 0.55 g of
2,2-azodi(isobutyronitrile) (AIBN, from Akzo Nobel were
mixed and poured into a casting glass mould. This mould
was heated at 77°C for 150 minutes.

The panel obtained in this way had a UV transmission at
380 nm of more than 60% and at 330 nm a transmission of
less than 0.1%. The calculated effective radiation

intensity was 4.79 mW/m?.

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 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?.
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Patent Claims

Tanning aid, characterized in that the tanning aid
comprises a polymethyl methacrylate shaped body,
where the transparency of the polymethyl
methacrylate shaped body at 380 nm is at least
40%, and the polymethyl methacrylate shaped body
comprises 0.005 to 0.4% by weight, based on the
weight of the polymethyl methacrylate shaped body,
of at least one triazine compound according to
formula (I)
R ),

PY
/
NH NH

X6
X2

X5

in which

R 1is halogen, C;-Cz-alkyl, Ci-Cz-alkoxy, C:i-Caa-

hydroxyalkoxy, C;—Cpp—alkoxyalkyl, -NHR;~-,
-N(R')2, or a radical of the formula (Ia)
x1 (la);
x4

—NH

X', x* and X°,
independently of one another, are -CONHR!,
-NR?R®, -SO,R*, -CN, -COR’® or -COOR®;

R! is hydrogen, C1=-Cpp-alkyl, Ce-Cyo-aryl,
Cy-Cyo—aralkyl, Cs-Cg-cycloalkyl, or a radical of
the formula (Ib)

——{ alkylene-O .-)m_1. A, (Ib),
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in which
Ay is C;-Cg-alkyl, Cs-Cg-cycloalkyl, Ce-Cye-aryl,
C7-Cyp—aralkyl;
and
mis 1 to 10,
R? and R3, independently of one another,
are hydrogen, Ci-Cpp-alkyl, Ce¢-Cy—-cycloalkyl,
Cg—Cpo—aryl, C;-Cyp-aralkyl, a radical of the
formula (Ib) or a radical of the formula -COR';
R is hydrogen, Ci-Cp-alkyl, Ce-Cg-cycloalkyl,
Cg=Cpo=aryl, C;-Cypp-aralkyl, a radical of the
formula (Ib) or a radical of the formula -NR?R%;
R’ and R®, independently of one another,
are hydrogen, C;-Cz-alkyl, Ce~Cg-cycloalkyl,
Ce~Cgo-aryl, C;-Cyp—aralkyl or a radical of the
formula (Ib);
%!, X* and X%, 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)
(11

x1
NH
PN
% I
=
NH N NH
X2

in which the radicals X', X%, 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)
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Q
/O/ o
NH

N)\N
RONH—G NHJ\N/ NH@%‘OW
0 o

in which the radicals R’, R® and R’, independently

an,

of one another, are C;-Cy-alkyl.

4. Tanning aid according to Claim 1, characterized in

that the triazine compound can be represented by

formula (VI)
0
0
C—O—CH;?H(CH;)gC‘H;
CH)CHy
NH

A

CH, J|\
]
[ g — /
HC ; NH—ﬁA@NH N NH@H-O—CHZ«fH(CHz),CH,
3 0 0 CH,CH,

5. Tanning aid according to one of the preceding

V).

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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the polymethyl methacrylate shaped body at 400 nm
is at least 30%.

Tanning aid according to one of the preceding
claims, characterized in that the transparency of
the polymethyl methacrylate shaped body at 330 nm
is at most 30%.

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.

Tanning aid according to one of the preceding
claims, characterized in that the polymethyl

methacrylate shaped body comprises an IR absorber.

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?.

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

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/mn®.

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

particles.
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