WO 2008/ 125200 PCT/ EP2008/ 002465 BMsS 07 1 002-US/ 02 RADI ATI ON- CROSSLI NKI NG
AND THE J‘,@s@g‘g&gu NKI NG PU SYSTEMS BASED ON | SOCYAN?‘g[j% REACT| VE BLOCK
COPOLYME Ss-reference to related application Th %6‘?0?@%4P§)n cl ai s
priority under 35 U.S.C. 119(e) to provisional application Serial No.

60/ 922, 883pMisig7achors/02 11, 2007. Field of the Invention 10 The present
invention relates to pol yurethane systens which cure by radiati on and
thermal action with crosslinking, and the use thereof for.. the. production

of hol ographimmn@mc@mwémmmw EROKBLINRINE L i on of
hol ogr aphi c rr_e'd'l‘?a—;?a—s'_'a'é"s_c'rl € I Aformation 1s 15 st ored

in a pol ymerS § ikwner and very
speci al . pol yneri zabl e nononer s d| stri but ed uni for m y therel n. This matrix
pol ymer” may be based on pol yurethane. It is prepared as a rule starting

from NCO- f Gpask-refiasence torre ]:lég@ml_mﬁdni ch are crossli nked wi th polyols, such as
pol yet hers,_or | yesters i fion. However, what is
probl emat i M glg)p?‘ﬁélon E’["T“%Eﬂm‘} t ﬁiﬂ%r‘te&dghfg@ pé?)‘ﬁﬁ?’{agl Rﬂ\fl{e #oHena of the
storage | ag&ial Nbreom2o883 e ApHilS 102600y t o the inconpatibilities between such
urethane nmatrices and radi ation-curing nonomers. Systens conpri sing

pol yi socyanates, polyols and radi ation-curing conpounds, such as

phot ochemi t ing reactive diluents, are known in individual
cases fromthe 25 area of coating technology (US 4,247,578, DE 197 09 560).
Pol yol 1§ ompansalest lﬁ?e%bm@ﬂes% E%I?M@lﬁﬁrﬁ:%étéﬂﬂ a/mapw@tam'amneﬁ a0l yester - based

ones or polyacryl atepol yol s. hing specific is stated regarding their
conpat i bi | theimad actjon Wwithterosglinkingnindahg yse thereaf for theedoduetirnafialographikewi se
present, #%@ as acryl ate-based reactive diluents. W 2008/ 125200

PCT/ EP20087002465

Background of the Invention

In the production of holographic media, as described in US 6,743,552, information is

15  stored in a polymer layer which substantially consists of a matrix polymer and very
special polymerizable monomers distributed uniformly therein. This matrix polymer may
be based on polyurethane. It is prepared as a rule starting from NCO-functional
prepolymers which are crosslinked with polyols, such as polyethers or polyesters, with

urethane formation.

20  However, what is problematic is that optical impairment, such as opacity phenomena of
the storage layer, frequently occurs owing to the incornpatibilities between such urethane

matrices and radiation-curing monomers.

Systems comprising polyisocyanates, polyols and radiation-curing compounds, such as
photochemically crosslinking reactive diluents, are known in individual cases from the
25  area of coating technology (US 4,247,578, DE 197 09 560). Polyol components
mentioned are substantially polyether- or polyester-based ones or polyacrylatepolyols.
Nothing specific is stated regarding their compatibilities with the olefinically unsaturated

compounds likewise present, such as acrylate-based reactive diluents.




BMS 07 1 002-US/02 -2- Summary of the Invention It was an object of the
present | ven%/ on to provide pol yurethane systens which are suitable for
the prod¥ 8% 15%% or age | ayers for hol ographic st or agBCHES?US/AP46Thi ch
have opti cltby73@be-sisaRt ory conpatibility of polyurethane matrix pol yner
with the 5 olefinically unsaturated radiation-curing nononers present
therein. It has now been found that excellent conpatibility of matrix
polymer with the unsaturated nononer.g.is obtained precisely when

i socyanate-reactive block copolynmers are used as a building block for the
matri x pol of M InR¥&ftnl ON relates to pol yurethane systens conpri sing
10 A) pol yﬁw%%ﬁmﬁs)—l‘socyanate reactive bl ock copolymers, 1s Q)
conmpounds havi ng groups which react on exposure to actinic radiation with
et hyl eni calt wgs ampbzectoidhentesconipwantios tosirevidenolypnthang systepws whicheade at i on- curi ng

groups), ] I

phot oi ni ti il %b?réfophﬁgjg)&dlﬁfb% Ollf)été)gar S‘E[yl %g&o? ioﬁi gﬁ?ﬁt{c/’faa ?:I’I%(rl]l% ag(b " In the

cont ext ofhabhq;tmﬁlgssantfaatdsr\yenmbnfb;htjnbfm:lkymmh mﬁq)o@m&rMKHe]ﬁdSt ood as.meaning
onrrerg cﬁ%{ma Hnds whi ¢ Elona st. of two or & bl ocks having in each case

pol yner>  cHEiH@ nHRsera) AR PRSI RCPIS FEePt Y6 Hononer s and ar e

chem cally bonded to one rs 25 another, preferably linearly. W 2008/ 125200

PCT/ EP2008% R32@4®Deen found that excellent compatibility of matrix polymer with the

unsaturated monomers is obtained precisely when isocyanate-reactive block copolymers

are used as a building block for the matrix polymers.

The invention relates to polyurethane systems comprising

10 A) polyisocyanates,
B) isocyanate-reactive block copolymers,
8)) compounds having groups which react on exposure to actinic radiation

with ethylenically unsaturated compounds with polymerization

(radiation-curing groups),
15 D) optionally free radical stabilizers and

E) photoinitiators.

Detailed Description of the Invention

20

In the context of the present invention, block copolymers are understood as meaning
polymeric compounds which consist of two or more blocks having in each case polymer
chains which are uniform with respect to monomers and are chemically bonded to one

25  another, preferably linearly.




BMS 07 1 002-US/ 02 -3- Polyisocyanates of conponent A) which nmay be used are

all conp known per se to the person skilled in the art or
mxtureswfebr%%/\(l)\ﬁzb({/\hi ch on average have two or nore NCfFT’@R%OcOF@??éGSt)er

nol ecul e. BlEIF IM@R-UMO2 an aronmatic, araliphatic, aliphatic or

cycl oal i phatic basis. Mnoi socyanates and/ or polyi socyanates contai ni ng
unsaturated 5 groups may al so be concomtantly used in mnor anounts. For
exanpl e, butyl ene diisocyanate, hexanst-hyl ene diisocyanate (HD ), isophorone
di i socyanate (IPDI), 1,8-diisocyanato-4-(isocyanatonethyl)octane, 2,2, 4-

and/ or 2, 4pdlgisdciyhd¥rls BY Edareack i) Whth@ndibe SQQ%ANAL @mpoti&ls Wl BBoWE per
bi s(4, 4' -i socyanat ocycl ohexyl ) - nmet hanes and m xtures thereof having any
desired i swrethepenersiilled in geprrea mbrhaienthprept, Which op @veiegs have ooy mem e,

1,4-cyclo I j t ' j 4 i~ nethyl ene

dii socyangﬁ géﬁ%ﬁﬁggp‘%iﬁ%}%%g %‘iefetslg%yﬂgg‘ggg%&g?tgg Qgﬁ%ﬁggqg%-utc gf uene diisocya-
nat e, 1, 5-¢crbhliphtiebasisdMosasocsamates andZgrdlolyisocyadatds conifaptiegmyrisaetatedne

di i socyanat e and/ o ti phenyl nethane 4,4'  4"-triisocyanate are suitable. The
use of %er?f)‘é‘isir?ﬁé{§qs8ibeﬁ§‘?‘f8f?éﬁq@‘ﬁ?‘{lmlé?h?rmog%t%yanat es having urethane, urea,
15 carbodii m des, acylurea, isocyanurate, allophanate, biuret,

oxadi azi neFdrieRdisple, buldit diigdcymard| Kekamethylenexiachcaaarea@iDI)) esoplidromet ures i s al so
possi bl e. The use i .socyanat eé based on

i f po | i phatic and/ or

cycl oal i ph#ispeyapte ?IBPBt Jr TIdRCyAIARr dsocyanatgmeyecipe, ZF?'rg‘ aﬁ‘gf"{/?’é&‘,ya_nat es of
conmponent  @neafyeRhdihyldHeAlibotyHaR] BE &BMYrichis@ 4P 16y aRhtocyéfontylgoner i zed
aliphatic and/or cycloaliphatic di- or triisocyandates. '|socyanurates,

ur et di onesmethaffesand mixusesthereef Mavingianyrfissiraddspmer eantqablisoeyaigmetskLi8mat o-

4- (i sogyan . t R | . f; icularly

or of or . (B SEIRE, PAR ATV EIRSoRER OB YRR TGt o

pol yi socyamethgendatisecyamates, hi-phératene didsacdyanate, vt laodibi Rbradliane diisocgard/ or

triisocyanates.. 25 The ro of the | vi.s anates of ¢ onent A) may
al so be coffpt itséqa?htg’}flem%‘g@mgﬁegél(eod 49\& 'Fﬁg?rﬁgm’gﬁ%‘s Ell??éyaé@{?ﬁf@g}gust omary per
se i n i ndugibhéhylnddieme 4ar,e, -thisdcyardrem@psuitablal cohol s, | actans, oxinmes, nmalonic
esters, al kyl acetoacetates, triazoles,

The use of derivatives of monomeric di- or triisocyanates having urethane, urea,
15  carbodiimides, acylurea, isocyanurate, allophanate, biuret, oxadiazinetrione, uretdione

and/or iminooxadiazinedione structures is also possible.

The use of polyisocyanates based on aliphatic and/or cycloaliphatic di- or triisocyanates

is preferred.

The polyisocyanates of component A) are particularly preferably dimerized or

20  oligomerized aliphatic and/or cycloaliphatic di- or triisocyanates.

Isocyanurates, uretdiones and/or iminooxadiazinediones based on HD],1,8-diisocyanato-

4-(isocyanatomethyl)octane or mixtures thereof are very particularly preferred.

The component A) preferably has at least 60% by weight of polyisocyanates based on

aliphatic and/or cycloaliphatic di- and/or triisocyanates.

25  The NCO groups of the polyisocyanates of component A) may also be completely or
partly blocked with the blocking agents customary per se in industry. These are, for

example, alcohols, lactams, oximes, malonic esters, alkyl acetoacetates, triazoles,

I —



WD 2008/ 125200 PCT/ EP2008/ 002465 BMS 07 1 0024 S/ 02 -4- phenol s,

I m daz ol es and am nes, such as, for exanpl nope I me

di i sopropy §ﬁ¥ngﬁ 1,2,4-triazole, dinethyl-1,2,4-triag%?§g£$W&@g%%¢e,

di et hyl @ﬂﬂ_ﬂﬂlﬁg;géﬂnyl acet oacet ate, acetone oxine, 3,5-dinethyl pyrazol e,
epsi l oncaprol actant, N-tert- butyl benzyl am ne, cycl opentanone carboxyet hyl
ester or any desired m xtures of these 5 blocking agents. Iff Al

hydr oxyl - functi onal bl ock copol yners4ean be used in conmponent B). These nay
contain, for exanple, two or nore pol yester, polyether, polycarbonate,

pol y( et rphamghﬁa&o&a%molemmﬁﬁﬁéfamm &eﬁiﬂﬁfﬁmblﬂbﬁmﬁ@xﬁlwc kw se.

Pol yest er segnents may be d lved, for e e, near polyester diols
or br ancKggerrorylagune; &<L¢driazg 9’6‘fe§hy1 42 4&5?‘28?%5’3‘1?4‘?1%%6 from

al i phati %thyw&{ogéétatpfaeéw& oRfme, Q%Qiﬁ&thﬁpﬁhzoléépsﬂgﬁ A{;ﬁdlb&a&ww fer@Ci ds or their
anhydrides w th pol yhydric al cohols having an OH unctionality of _ 2.
Exanpl es b@lfﬂ@ﬂbﬂﬁﬂdne cplopsolagengcabryethyl %ﬁtﬁif asanyrdesiradyrikiurps of these succi ni c,
glutarlc ghg %mt pi melic, suberic, azelaic, sebacic, nonanedlcarboxyllc,
decan dlcar yFic, terephthalic, 15 isophthalic, o-phthalic,

t etrahydropht hali c, hexahydrophthalic or trinellitic acid and acid

anhydr i ded] hyslodgl- ﬁmctmnplmldrcklcbmlymmmlueimédinoommncmiB)i theaaimgylr i de, or any

desired n1 tur@ thfrfof with ane, E ﬁ? ﬁx %? of such suitable

al cohol s QP PhERER M Fimore PFYS e&r"”& "aBY H%?Fe"ﬁ‘%egl ycol , 1,2-

pr opanedipgly(méthyacrylatd and/ef pdlpiretdpieapathefeanghyed ®lockdisd- pr opanedi ol ,

1, 4- butanediol, 1,3- butanediol, 2,3-butanediol, 1 5 pentanediol

1, 6- hexanedi ol , 2, 2-di net hyl-1,3 20 propanedi ol i hydr ox clohexane
1, 4- di metRpEBFCFERBIRANRS derjvagl, g’éf‘éﬁ%‘gﬁ‘? G mfarmlv&%ter glgpppranched

1, 12-1godesRRgdiHolyols! 4sbtahel ¢ BioWRIHBnerFtAE AlpRAtQEycRAMprhaiS bf €d m xt ures
thereof mnth one anot her. The ol yester segnments nay al so be based on

nat ural reawnatiadisior Belycarbouylic asisls ontheis akydrides|with polyhydric alcohols having
an OH functionality of > 2.

Examples of such di- or polycarboxylic acids or anhydrides are succinic, glutaric, adipic,

pimelic, suberic, azelaic, sebacic, nonanedicarboxylic, decanedicarboxylic, terephthalic,
15  isophthalic, o-phthalic, tetrahydrophthalic, hexahydrophthalic or trimellitic acid and acid

anhydrides, such as o-phthalic, trimellitic or succinic anhydride, or any desired mixtures

thereof with one another.

Examples of such suitable alcohols are ethanediol, di-, tri- or tetraethylene glycol, 1,2-
propanediol, di-, tri- or tetrapropylene glycol, 1,3-propanediol, 1,4-butanediol, 1,3-

20  butanediol, 2,3-butanediol, 1,5-pentanediol, 1,6-hexanediol, 2,2-dimethyl-1,3-
propanediol, 1,4-dihydroxycyclohexane, 1,4-dimethylolcyclohexane, 1,8-octanediol,
1,10-decanediol, 1,12-dodecandiol, trimethylolpropane, glycerol or any desired mixtures

thereof with one another.

The polyester segments may also be based on natural raw materials, such as caster oil. It
25  is also possible for the polyester segments to be based on homo- or copolymers of

lactones, as can preferably be obtained by an addition reaction of lactones or lactone

mixtures, such as butyrolactone, e-caprolactone and/or methyl-g-caprolactone, with

hydroxyl-functional compounds, such as polyhydric alcohols having an OH functionality




25 is also possible for the polyester segnents to be based on honp- or

copol y tones, as can preferably be obtained an addition

reacti gﬁe@?&%/alézgﬁes or |actone m xtures, such as but y%cyﬁ%?ﬂéﬁ&%““

e- capr ol aBM8g 1a00d/Us/02et hyl - e- caprol actone, with hydroxyl -functi onal
conpounds, such as pol yhydric al cohols having an OH functionality WO

2008/ 125200 PCT/ EP2008/ 002465 BMs 07 1 002-US/ 02 -5- of ? 2, for exanple of
t he abovenentioned type, or hydroxyl.sf.unctional segnments of the polynmner.
The pol yols on which the pol yester segnents are based preferably have nunber
aver age Qrfoﬁééﬁﬁﬁe&fthefaw%ﬁ@oﬁe@ AP h furRfibdal SdshRhk ¥f Beef erably
from 500 ?2$2000 g/mol. 5 Their OH P@nctlgﬁgﬁrnyls preferably from1l.5 to
3.5, partpduneir|ly preferably from1.8 to 3.0. Pol ycarbonate segments are
usual | y based on ponoIs as can be obtai ned in a manner known per se by

reacting j Qé(?},% | res.
Sui t abl e g*%%%%%‘:‘? onat sy%hra net hylb\%egl et %l?hQJé: gllbgheny E%:Jar bonate. 10
Sui t abl e molat :passes afifroin 400x¢ ﬂﬁwsg/mdnpmilmlwmeefgablylﬁymri% t@2@opahel. ment i oned

08 S5 oy el ol RS S35 BB AP s 1l et onal 1y

3-net hyI -405- pentanedi ol . The poI yol s on which the pol ycarbonate segnents
are based preferably have nunber average nol ar masses of from 400 to 4000

g/ nol , partlcul arly preferabl fro 500, to 15 2000 . g/nol. The OH

functi onaf9 ¥c3?rb8flat? Ff’ég’émﬁéﬁ%?% Yi §S‘H]P§P8]|yﬁlﬁla§c?"rllﬁﬁ ia‘@dtl%a?a?}er particul arly
preferabl%otvh r&aet.ﬁ%1 gﬁ%ﬁ%ﬁ§o%ﬁ%&i@@t@&&s‘é§%l mknigsed on

pol yadduct s o cyc ic ethers with O+ or functional initiator nolecul es,
whi ch pol%*dduct s optionally have a_block structure. Suitable cyclic et her s
are, for wWiabislossanisrgbanntessiq dusthyletiglpyland dipkerybcarpamgisy| ene oxi de, 20

t et rahydr of uran, butyl ene oxi de, epichlorohydrin and any desired m xtures
theregf. gdifa ?lE'd%tlsOJr%di"ﬁhﬁHreET@Mnﬁ}ﬁe Hﬁ%@lyﬁ{r&xctaﬂf‘oh&%MEW&E& ﬁer%l:ﬁph()' s nentioned
per se inrelation to pol yest er "seghents and having an OH functionality
of ? 2 andreptipmmrthe pnlyesterspguignty and having an OH functionality of > 2, preferably 1,4-

butanediol, 1,6-hexanediol and/or 3-methyl-1,5-pentanediol.

The polyols on which the polycarbonate segments are based preferably have number
average molar masses of from 400 to 4000 g/mol, particularly preferably from 500 to

15 2000 g/mol. The OH functionality of these polyols is preferably from 1.8 to 3.2,
particularly preferably from 1.9 to 3.0. '

Polyether segments are usually based on polyadducts of cyclic ethers with OH- or NH-

functional initiator molecules, which polyadducts optionally have a block structure.

Suitable cyclic ethers are, for example, styrene oxides, ethylene oxide, propylene oxide,

20 tetrahydrofuran, butylene oxide, epichlorohydrin and any desired mixtures thereof.

Initiators which may be used are the polyhydric alcohols mentioned per se in relation to
the polyester segments and having an OH functionality of > 2 and primary or secondary
amines and aminoalcohols. It is also possible for hydroxyl-functional segments of the

polymer to serve as initiators for the polyether block.

25  The polyols on which the polyether segments are based preferably have number average
molar masses of from 250 to 10 000 g/mol, particularly preferably from 500 to 4000




am nes and am noal cohols. It is also possible for hydroxyl-functional

segnent s f2 htﬂ? (?ol ymer to serve as initiators for the ‘gol ¥et her bl ock. 25
The pol yBIO2YI AP ch" t he pol yether segnents are based pPeFVEPHBS02HEN e nunber
average rBM8070@e2Ers/03f from 250 to 10 000 g/ nol, particularly preferably
from 500 to 4000 WD 2008/ 125200 PCT/ EP2008/ 002465 BMs 07 1 002-US/ 02 - 6-
g/nmol and very particularly preferably from 600 to 2000 g/nol. The OH

functionality is preferably from1l. 56to 4.0, particularly preferably from
1.8 to 3.0. The bl ock copolymers are usually synthesized starting froma di-

or pol yhycg/@alymdwp@uﬁemgy fERBIRorR 600 182000/ g0l 786 DEPRACHRalliflAt i on to the
segnents, with which the urt her blocks are subjected to subsequent

pol yaddi t irsefer@bly fiomy bttt particwlarly prefseadly fiem 180 8e OH functionality and
nunber of subsequent bl ockwi se addition or condensation steps, two-,

thr ee- o hicbjocREoMirids bl QGG ARRIeHIRS bl 8l QP hr ARGy Nt hesi s 1 s

preferably effected starting from a pol ycarbonat e- r- or
pol yest er -fbedioval ¢ompaimd »f/the type dessribdd io aslpsivn haithe Segniestst wilewtieh thei bed above in

relatiqgn to. the segne ith ich, dactones such as hutyr.ol actone,
e capr o sk FOIERLT: aicalenl BSShaRE of PeoBiia Diebdity

e- decianol axhttna;]mH&metismbeﬁfd' | eﬂbmbl akoa smsa?zkww@kwaddddiii@mrrcmhfaﬂan hI n thi sh
way, linear three- or nulti-Dbl, co ners for or exanpl e aving the
conposi t i HPHSWYT Muger-deiey BIB%S%WE@E%%‘HSP gd-ock- pol y (1 act one) or

pol y(Il act one) - bl ock- pol y(et her) - bl ock-pol y(Il act one) or

pol y( I act ong)kyhh&QeMs ?_@fe%gﬁéfé&tkd deartinl @okrdiRlytidasd @ lyeMer-br t €1 M nal

hydroxyl groups. Particularly preferably, the basis for the bl ock copol yners
of the preobissterbaseddihydroxySfunctiops] compaung afthe BHF descrilad abayein relptiosh | act ones

are U G o shBndyPhAE WA SR LhOR bibRAGLLANC SR BAbd BRI L

pol y(l act ock- pol y(et her) - bl ock-pol y(T'act on€) - pol'yd
hydr oxyl gaprojastong giphényl-2-0apFblectpmet ar eriatanpladtymt dre subgetpdims bloskwiseef er abl y

based on ethyl ene oxi . propyl ene oxide or. .tetrahydr.ofuran, rticularly
pr ef er abl y"dg’%w? Eeﬁ?t‘a"f‘?ylg?%‘? @?&ﬁ%eafﬁﬁge'ﬁf E’F"g'?télﬁﬁlilcoﬁ%gm s rﬁ‘ﬂfﬁb&?’ ex‘ﬁ&g? age nol ar
mass of f n@vng §2 comp®¥itidnGoRPAEtos) Bivck-pplfy b bmdid)bldck Palyplaétoed o 500
poly(lactone)-block-poly(ether)-block-poly(lactone) or poly(lactone)-block-poly(ester)-
15  block-poly(lactone) with terminal hydroxyl groups.

Particularly preferably, the basis for the block copolymers of the present invention is a
difunctional polyether, with which lactones are subjected to a blockwise addition
reaction so that linear poly(lactone)-block-poly(ether)-block-poly(lactone)-polyols with
terminal hydroxyl groups result.

20  The internal polyether segment is preferably based on ethylene oxide, propylene oxide or
tetrahydrofuran, particularly preferably on tetrahydrofuran. This preferably has a number
average molar mass of from 250 g/mol to 2000 g/mol, preferably from 500 to 1500
g/mol, particularly preferably from 600 to 1100 g/mol.

Preferably, the lactone blocks are based on e-caprolactone and in each case preferably

25  have a number average molar mass of from 114 g/mol to 1500 g/mol, particularly
preferably from 114 g/mol to 1000 g/mol and very particularly preferably from 114 g/mol
to 700 g/mol.




g/nmol, particularly preferably from600 to 1100 g/nol. Preferably, the

| act one based on e-caprol actone and in each _case preferably 25
have a Rﬁé%@ﬁﬁéséﬁage nol ar mass of from:| 14 g/ nol t5%5§63a%WW%%§

particul aBMS0%hred2dy3B2y from 114 g/ nol to 1000 g/ nol and very particularly
preferably from 114 g/nmol to 700 g/ nol. WO 2008/ 125200 PCT/ EP2008/ 002465
BMS 07 1 002-US/02 -7- Very particularly preferred bl ock copolyners are

| i near pol y(e-caprol actone)-bl ock- -7-

pol y(tetrahydrof uran)-bl ock-pol y(e-caprol [act one) pol yol s having term nal
hydroxyl VefypapkuRilgpifdntedibiick aspplynges 410 liwdar patgE-cagrolhetoie) bakg/ nol to 5000

g/ nol, preferably rom 600 g/ ol to 4000 g/ nol, particularly preferably
from 700 g?lmés?ﬁa{lbdr@%@e%boﬁ%ng{g%éprslgaeges Inhpvinsfermina Biow!  he
poly(tetr @HMEH a‘?xfi‘dhﬁﬂiaer@v&ﬁé‘e m&ﬁxsxﬁékfs ‘Bf'ﬁ&rg%%m%ygiég{o%gﬁﬁ@@%ﬁ prdtt@gly copol yner,

being from0.2 to 0.9, preferably from O. , particularly preferably
from 0.5 from®00 g/mohtd 4098 sandd s pagficulady preforaily from 769 siorebto 3090 g/mol, the

pol y(ezca C . rak copol ymer,
bei ng rofgr‘ir'egi.g% n%gﬂg%cg?’?!ﬁﬁg%é?%@%%ﬁ%ﬁ om gﬁﬁ‘ﬁ‘?g;%g&g aﬁéﬁgg?r? |L'éc}g arly

pr ef er abl ylotk epolymar, beinf) frdm (1Dto Dk pleffaatity fapOlatndspatdadaryi ng to t he
invention are obtained, for exanple, by  subjecting t fol | ow bl ock to
an addi ti Bt i % 15?fa@%éapﬁoﬂ‘dr%%{t%aéh%{%%0%0@&%@@9{}?8'%%%& -functi onal
pol yol Dbl grkksl bhstdéh BEAVEEER BldraR@tbcRBSEYB mer, | Rink FRCAS & ®F, prafehmpe bl ocks,
suitabl e | actones are added and_a suitable catalyst for polynerization is
added.  Srmd te OSangpgicularly preferablishiom 881te0for esterification, such as, for
exanpl e, tin octanoate, 15 tin chloride and p-toluenesul fonic acid. Here,
the capal ¥l ybs bpaJmbr afof ARERTA bdnfibn B obhinBdNfAdxhApIt4R0 pPm pref erably
from 100 tg 880 pgmgmparat iocuq%rl _r&ferabloy from 1%(0 pt’gtggoo ppm The

pol yaddi t subjecting the fallowihgdilieckae an addgonar candensationfreastip®@ith @ pREG@Ly pr ef er abl y
from 100 0, 180C. endj . the Qggr | on.o action is from
1to 15 hglu?’cg,oxyé %troé‘Fl EP;& g)ﬁpgb Fom b? oe%%ﬁ nggr S. #h@%ercgaergefslgs&o t he

reacti on blsclapsstable thewhes azgaddad and axnétablatasalysy forl @blgmetizating istadéedsol i ds

content, the non- V(ﬁl atll et racrﬁc?t?o%; su?:ﬂg

'g.,e %he .
uitable catalysts are all suitable for esten s, for example, tin octanoate,

15  tin chloride and p-toluenesulfonic acid. Here, the catalyst is used in a concentration of
from 50 to 1000 ppm, preferably from 100 to 800 ppm, particularly preferably from 150
to 500 ppm.

The polyaddition is carried out at temperatures of from 90 to 260°C, preferably from 100
to 180°C. Depending on the system, the duration of reaction is from 1 to 15 hours,

20  preferably from 2 to 10 hours. The progress of the reaction is observed at regular
intervals by determining the solids content, i.e. the non-volatile fractions, and the
polymerization is terminated on reaching a solids content of 95% by weight, preferably

99.5% by weight, by cooling to room temperature.

In addition to the block copolymers essential to the invention and mixtures thereof,

25  further polyols may also be present in the PU systems according to the invention. These
are preferably poly(propylene oxides), polyethylene oxide-polypropylene oxides and/or
poly(tetrahydrofurans) having an OH functionality of from 2 to 4 and a number average
molar mass of from 250 to 5000 g/mol, preferably from 400 to 3000 g/mol and
particularly preferably from 500 to 2000 g/mol.
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i nvention. These { are preferably poly(propyl ene oxides), polyethylene
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further polyols. In conponent C), a, p- unsaturat ed carboxylic acid
derivatives, such as acryl ates, rreth 5 acryl ates, nual eates, funmarates,

mal ei m dedn cmbralﬁ)deﬁ -ugsaturfitgd cdrboxybie g:id/dqrdyati\@s tseetsas acyla@mymehe et her,

al lyl ether nd C ont ai ni.n ope I en
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and/ or 1-decene, vinyl esters, such as, for (r)VeoVa 9 and/ or
(1) VeoVa Pefinically wsaiyated copppynds,sythas |S*tYF‘inF’é1'mi‘%Y’(5%@cnﬁ)‘a@fl fugph: de,
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used. Acrylates and nethacrylates are preferred, and acryl ates are
particul ara formxem;zller%\éboVaEsané’ps®\6¢oVadﬂﬁonnSlaﬂ,| (medvr)acnrflorhadfr,yl ic acid are
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met hacryl ak&l Aefylhyds aﬁ@mydhaérglateehﬂamkefmr@amydymee arejabtialaly phdferredr yl ate, 15
et hoxyet hyl nethacryl ate, n-butyl acryl ate, n butyl rmet hacryl ate, tert-butyl
acrylate, tert- thac l.ate,, hex hex nmet hacryl at e,

2- et hyl he@?ersé{ff’wg‘%/%“ %mﬁbﬁﬁfﬁéwﬁfﬁm egfém PEEFHEChyl acryl ate,

but oxyet hyhetiel G Htadipos ok Ad#ylites ﬁfarrﬁ{éﬂ@&aﬂateslmwxhaw&tlﬁ@&w hRth§1 1 sobonyl

acryl ate, isobonyl nethacrylate, phenyl acrylate, phenyl
acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate ethoxyethyl acrylate,

15  ethoxyethyl methacrylate, n-butyl acrylate, n-butyl methacrylate, tert-butyl acrylate, tert-
butyl methacrylate, hexyl acrylate, hexyl methacrylate, 2-ethylhexyl acrylate, 2-
ethylhexyl methacrylate, butoxyethyl acrylate, butoxyethyl methacrylate, lauryl acrylate,
lauryl methacrylate, isobornyl acrylate, isobornyl methacrylate, phenyl acrylate, pheny!
methacrylate, p-chlorophenyl acrylate, p-chlorophenyl methacrylate, p-bromopheny!

20  acrylate, p-bromophenyl methacrylate, trichlorophenyl acrylate, trichlorophenyl
methacrylate, tribromophenyl acrylate, tribromophenyl methacrylate, pentachloropheny!
acrylate, pentachlorophenyl methacrylate, pentabromopheny! acrylate, pentabromophenyl
methacrylate, pentabromobenzyl acrylate, pentabromobenzyl methacrylate, phenoxyethyl
acrylate, phenoxyethyl methacrylate, phenoxyethoxyethyl acrylate, phenoxyethoxyethyl

25  methacrylate, 2-naphthyl acrylate, 2-naphthyl methacrylate, 1,4-bis-(2-thionaphthy1)-2-
butyl acrylate, 1,4-bis-(2-thionaphthyl)-2-butyl methacrylate, bisphenol A diacrylate,
bisphenol A dimethacrylate, tetrabromobisphenol A diacrylate, tetrabromobisphenol A
dimethacrylate, 2,2,2-trifluoroethyl acrylate, 2,2,2-trifluoroethyl methacrylate,
1,1,1,3,3,3-hexafluoroisopropyl acrylate, 1,1,1,3,3,3-hexafluoroisopropyl methacrylate,

30  2,2,3,3,3-pentafluoropropy! acrylate and/or 2,2,3,3,3-pentafluoropropyl methacrylate.
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exanpl e, tetrabronnblspheno ether (from Dow Chem cal, D.E R
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di yl bi s[ (2, 6-di brono- 4, 1- phenyl ene) oxy(2-{[ 3, 3, 3-

Vinylaromatics suitable for component C) are styrene, halogenated derivatives of styrene,

such as, for example, 2-chlorostyrene, 3-chlorostyrene, 4-chlorostyrene, 2-bromostyrene,
3-bromostyrene, 4-bromostyrene, p-(chloromethyl)styrene, p-(bromomethyl)styrene or 1-
vinylnaphthalene, 2-vinylnaphthalene, 2-vinylanthracene, N-vinylpyrrolidone, 9-

20 vinylanthracene, 9-vinylcarbazole or difunctional compounds, such as divinylbenzene.

Vinyl ethers, such as, for example, butyl vinyl ether, are also suitable.

Preferred compounds of component C) are 9-vinylcarbazole, vinylnaphthalene, bisphenol
A diacrylate, tetrabromobisphenol A diacrylate, 1,4-bis-(2-thionaphthyl)-2-butyl acrylate,
pentabromophenyl acrylate, naphthyl acrylate and propane-2,2-diylbis[(2,6-dibromo-4,1-

25  phenylene)oxy(2-{[3,3,3-tris(4-chlorophenyl)propanoyl}-oxy}propane-3,1-
diyl)oxyethane-2,1-diyl] diacrylate.

One or more free radical stabilizers are used as component D). Inhibitors and
antioxidants, as described in “Methoden der organischen Chemie [Methods of Organic

Chemistry]” (Houben-Weyl), 4th edition, volume XIV/1, page 433 et seq., Georg Thieme
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1, 4- bi s- ( Zsehi) ARSI, Sachlas Bel2iidédl, dftioMAIRtaBo quiteidsaRERID R eRMthpl@Qrsy | at e,

napht hyl acryl ate and propane-2, 2-diyl bis[(2,6-di bronp-4,1 25
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" Met hoden phenothinzisdardbaezhy@obm e [ Met hods of Organic Chemistry]"
(Houben-Weyl ), 4th edition, volunme XIV/1, page 433 et seq., Georg Thiene I.
WD 2008/ 125200 PCT/hEPZOE)St/ 002465, BNB 07 1 Og.éé US/802 -110-. .\{er I Stuttgart
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phenol s, sda6 Be agivhied be xainf radiattonGnd inifi¢ 4 frédrayital polyRiciydtiphonhe, cresol s,
hydr oqui nones, benzyl alcohols, such as benzhydrol, optionally also

qui nones, SIewPordng pRlymerizablsgroups P gg-to’ﬂ}tl-af°ésrat‘9"5%‘?‘9?rﬁ‘ﬂ‘l‘l conRerRdsnal |y “al so
aromat i aHoREPer SULHstBRticH bR beRELNB oM molecRRERRET) A%l Yiole&NIAf erred free
radi cal stabilizers are 2,6-di-tert-butyl-4-nethylphenol, phenothiazine and
benzhydr ol (typel indtiaters (EynsHd sxstcnis afeafos example arggiatic ketonesappeitds. @) . These are
usual ly initl i . ' . | Qi iation and initiate
afreer ameé%%%ﬁf/swh@rcﬁtzhg?lﬁgﬁh ‘g?n %ﬁéﬂ%@?ﬁ@gy&ﬁ%ﬂ&?@%ﬁ abl e groups.

Phot oi nni thig{diorethylazim)canropbemina (Michieo's detomm)aothnets and halogenated

benzophenones or mixtures of said types. (Type II) initiators, such as benzoin and its

15  derivatives, benzyl ketals, acylphosphine oxides, e.g. 2,4,6-tri-
methylbenzoyldiphenylphosphine oxide, bisacylophosphine oxides, phenylglyoxylic acid
esters, camphorquinone, a~-aminoalkylpheniones, a,a-dialkoxyacetophenones, 1-[4-
(phenylthio)phenyljoctane-1,2-dione-2-(O-benzoyloxime) and a-hydroxyalkylphenones,
are furthermore suitable. The photoinitiator systems described in EP-A 0223587 and

20 consisting of a mixture of an ammonium arylborate and one or more dyes can also be
used as a photoinitiator. For example, tetrabutylammonium triphenylhexylborate,
tetrabutylammonium tris-(3-fluorophenyl)hexylborate and tetramethylammonium tris-(3-
chloro-4-methylphenyl)hexylborate are suitable as the ammonium arylborate. Suitable
dyes are, for example, new methylene blue, thionine, Basic Yellow, pinacyanol chloride,

25  rhodamine 6G, gallocyanine, ethyl violet, Victoria Blue R, Celestine Blue, quinaldine
red, crystal violet, brilliant green, Astrazon Orange G, Darrow Red, pyronine Y, Basic

Red 29, pyrillium I, cyanine, methylene blue and azure A.

It may also be advantageous to use mixtures of these compounds. Depending on the
radiation source used for curing, type and concentration must be adapted to photoinitiator

30 in a manner known to the person skilled in the art. Further details are described, for
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photoinitiator. For exanple, 't'etrabutyl anmoni um tri phenyl hexyl bor at e,
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aryl borat e are Aene t hi oni ne,
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pyrilli Ul’rhnhthl&ﬂ@jl ne, methylene blue and azure A. It may al so be
advant ageous to use mxtures of these conpounds. Depending on the radiation

source used for curing, type and concentratigon nust be adaPT ed to~
phot oi ni t i EFtgprmonsy onePTmar catalystsmaype ysed e B sxstems agsordipgiothe t he art .

Fur t heyy d%@enhén %é‘segﬁe?&smyeaaly{e%e M%MA&%@@M&%EB%@QS/ 002465 BMS 07
1 002-US/02 -11- exanple, 1n P T. Addring (Ed.), Chem stry & Technol ogy

of UV & ERofpeunds aﬁ the metalsiivs ziae anonrkg%nuth, miokybdermai, aobalt, eaddium.3, 1991, Si TA
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(phenyl t h|orabapdmaf;xdib}xtydﬁremkaufhteZdnhedrykmmic(a@ohﬁatzﬁ;dnain) ae}ylaetnate Xt ur es of
iron(IT) chloride, zinc chloride, tetraalkylammonium hydroxides, alkali metal hydroxides,

15  alkali metal alcoholates, alkali metal salts of long-chain fatty acids having 10 to 20
carbon atoms and optionally OH side groups, lead octanoate or tertiary amines, such as
triethylamine, tributylamine, dimethylbenzylamine, dicyclohexylmethylamine,
dimethylcyclohexylamine, N,N,N',N'-tetramethyldiaminodiethylether, bis(dimethyl-
aminopropyl)urea, N-methyl- or N-ethylmorpholine, N,N'-dimorpholino-diethyl ether

20 (DMDEE), N-cyclohexylmorpholine, N,N,N',N'-tetramethylethylenediamine, N,N,N',N'-
tetramethylbutanediamine, N,N,N',N'-tetramethyl-1,6-hexanediamine, pentamethyl-
diethylenetriamine, dimethylpiperazine, N-dimethylaminoethylpiperidine, 1,2-
dimethylimidazole, N-hydroxypropylimidazole, 1-azabicyclo[2.2.0]octane, 1,4-
diazabicyclof2.2.2]octane (Dabco), or alkanolamine compounds such as triethanolamine,

25  triisopropanolamine, N-methyl- and N-ethyldiethanolamine, dimethylaminoethanol, 2-
(N,N-dimethylaminoethoxy)ethanol, or N-tris(dialkylaminoalkyl)hexahydrotriazines, e.g.
N,N',N-tris(dimethylaminopropyl)-s-hexahydrotriazine, diazabicyclononane,
diazabicycloundecane, 1,1,3,3-tetramethylguanidine, 1,3,4,6,7,8-hexahydro-1-methyl-2H-
pyrimido(1,2-a)pyrimidine, are particularly preferred.
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gal | ocyani BMS 021iQ02{USM92 gr een, crystal violet and thionine. Furthernore,
one or nore catalysts may be used in the PU systens according to the 10

i nvention. These preferably catalyze the urethane formation. Am nes and
metal conpounds of the metals tin, zi%hc, iron, bisnuth, nolybdenum cobalt,
cal cium nmagnesium and zirconium are preferably suitable for this purpose.
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t et ramet hy i 8l T A am ne,
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0 aabi oy TR He SR PR kol PER AR S R s RS B Sen and such as

tri et hgonol éx@inpR, satbariddripplypthgleasiadidesi ne, N-net hyl - and

N- et hy] di et hanol am ne, di net hyl am noet hanol , 2-

(N, N-di net agi noet hoxy) et hangl , . . 4 ree

O Nt 11 5 RO REH Oy e el splioatsfayine gogd compaibiliy with the

N, N, N-tri sf-ginifhéit feiulaBARYSImSE td 8 aRudion] fof @&pR. et actld, 6tgl ononane,
di azabi cycl oundecane, 1,1, 3, 3-tetranethyl guani di ne,

1,3, 4, 6, 7, BEREPERAFHDS- | - met hyl - 2H pyrimido(1,2-a)pyrimidine, are
particularly preferred. 1't WO 2008/ 125200 PCT/ EP2008/ 002465 BMs 07 1

002- Us/ 02 Li&l%ds having good dissolution properties, low volatility and a high boiling point are

15  preferably used as plasticizers; these may be, for example, diisobutyl adipate, di-n-butyl
adipate, dibutyl phthalate, non-hydroxy-functional polyethers, such as, for example,
polyethylene glycol dimethyl ether having a number average molar mass of from 250

g/mol to 2000 g/mol or polypropylene glycol and mixtures of said compounds.

It may also be advantageous simultaneously to use a plurality of additives of one type. Of

20  course, it may also be advantageous to use a plurality of additives of a plurality of types.

The mixture of the components B) to E) and optionally catalysts and auxiliaries and

additives usually consists of
24.999-99.899% by weight of component B)
0.1-75% by weight of component C)

25  0-3% by weight of component D)

0.001-5% by weight of component E)




Particularly preferred catalysts are dibutyltin dilaurate, dinmethyltin

di car boxywahms/125200n( 1 11) acetyl acetonate, 1,4-di azabi cygl t ane,
di azabi cycl] ononane di azabi cycl oundecane, 1,1, 3, 3-tet raneﬂ%g?ogﬁ)gjr??% ne and

1,3, 4, 6, 7, BMSQ/A03USN2 ot hyi - 2H pyrim do(1, 2-a)pyrim dine. 5 In addition,
further auxiliaries and additives nmay al so be present in the PU systens
according to the invention. These are, for exanple, solvents, plasticizers,
| eveling agents, antifoans or adhest bh- pronoters, but al so pol yurethanes,

t hernopl astic polyners, oligoners, and further conpounds having functional
gr oups, suQ:H‘Vca@,WﬁghtOéRMyﬂt% acetal s, epoxide, oxetanes, oxazolines,

di oxol anes and/ or hydrophilic groups, such as, for 10 exanple, salts and/or
pol yet hyl e P oI vents are readily volatile solvents
havi ng goo%%g‘gnﬂq?gi%n f%&ﬁfﬁ?{}%{d‘dﬁ&ﬁ corrponent formul ati ons according to
the invention, for exarrpl e ethyl acetate, butyl acetate or acetone. Liquids {
havi ng good di ssol ution properties, lowvolatility and a high boiling point l
are 15 preferably used as plasticizers; these may be, for exanple, ‘

di i sobut yl te but. adi pate, dibutyl phthal ate,

non- hydr ox}y2 rﬁ‘%g’ﬁ ﬁgfabg'ﬁoﬁ}sé%{%%fr such as, for exanple, polyethylene

gl ycol dirnethyl ether having a nunber average nolar mass of from 250 g/ nol
to 200% g/86:498c97.95804/ hy weight@neongdoyi@nB)and m xtures of said conpounds. It may
al so be advant ageous si nmul taneously to use a plurality of additives of one
type. rse, be advantageous to use a plurality of

addi ti ves %793%%5I“(ﬁ1§1tf’ ggs The nmixture of the conponents B) to E)
and optionally catalysts and auxiliaries and additives usually consists of
24. 999- 99. BA%U YaybyWrdighn bf @dinpesdrpDnent B) 0. 1- 75% by wei ght of conponent C)
25 0-3% by wei ght of conponent D) 0.00 1-5% by wei ght of conponent E) WO

2008/ 125200 PCT/ EP2008/ 002465 BNS 07 1 002- US/ 02 - 13-
0.001-1% by weight of component E

0-2% by weight of catalysts

10  0-15% by weight of auxiliaries and additives.

The mixture likewise preferably consists of
44.8-87.8% by weight of component B)
12.5-55% by weight of component C)

15 0.1-3% by weight of component D)
0.1-3% by weight of component E)
0-3% by weight of catalysts

0-50% by weight of auxiliaries and additives.



0-4% by wei ght of catal ysts 0-50% by wei ght of auxiliaries and additives.
The m xt w@2088220@bl y consists of 5 86.998-97.998% by yp bodRfoo onent
B) 2-13% by weight of component C) 0.001-1% by wei ght ;rﬂ%onp{)n%ﬁ D)
0.001-1 %%&-S—\Q@Jl&wg;:orrponent E) 0-2% by wei ght of catalysts 10 0-15% by
wei ght of auxiliaries and additives. The m xture |ikew se preferably
consists of 44.8-87.8% by wei ght of corrponent B) 12.5-55% by wei ght of

conmponent C) 15 0.1-3% by wei ght of C onent D) O. 1 3% by wei ght of

conponent E) 0-3% by weight of catal ysts O- 50% ght of auxiliaries and
addi t i ves. Thamnolguatiol of3¥EQ torQ iypigaly %502%1\1@ blyﬁcmo eB100225. 14- The
nol ar ratlo of NCO to OHis typically from0.5 to 2.0, preferably fromO0.90

to 1.25. %@%ﬁ%&?ﬁi}@g{%%{e‘iﬁ%ﬁ&m& ﬂﬁxaili}'é{lﬁ%ém ?érgcelgﬁllé% Lyicpbt ai ned by

a procedure in j conponent's,” excep e polylsocyanates
A) are m xft all dompomeatsaexottdor. tha'lbnl}gsocaamtebé.) ammmmtlbqneahbthﬂeﬁhsds and

appar at uses ] t he .pers ar,t. fr.om m xi ng

t echnol ogy“®® E’ ﬁﬂ%vg&{)qe%fmgtgg#angggqaﬁ ngj é‘?fgll'sseq% et?S’isﬂnﬂ%%ﬁlr}Pg}eand static
o et e abl y o Lo B LAt Iy ool crabiy T Lo a0 o 60C Th
preferably from1Q to articylarly prefera rom to Thi s

m xture ca%ﬁat}crﬁféﬁﬁghélt?lpeﬁéugﬁﬂupﬁé Spﬁrﬁﬁé%éffffﬂmggpn eCrefEeblyas a

st or age- st ghy, €9 td m@rﬂzﬁﬁhg}@pre@&&uwﬁaﬁﬂm td G0°C. BIRY Rix@hre RnlSediately - 10 If
necessary, degassing can also be carried out under a vacuum of, Tor exanple,
1 nbar. be further processed or can be stored as a storage-stable, intermediate, optionally for

several months.
10  If necessary, degassing can also be carried out under a vacuum of, for example, 1 mbar.

The mixing with the polyisocyanate component A) is then effected shortly before the
application, it likewise being possible to use the customary mixing techniques. However,
apparatuses without any, or with only little dead space are preferred. Furthermore,
methods in which the mixing is effected within a very short time and with very vigorous

15  mixing of the two mixed components are preferred. Dynamic mixers, in particular those
in which the components A) and B) to E) first come into contact with one another in the
mixer are particularly suitable for this purpose. This mixing can be effected at
temperatures of from 0 to 80°C, preferably at from 5 to 50°C, particularly preferably
from 10 to 40°C. The mixture of the two components A and B can optionally also be

20  degassed after the mixing under a vacuum of, for example, 1 mbar in order to remove the
residual gases and to prevent the formation of bubbles in the polymer layer. The mixing
gives a clear, liquid formulation which, depending on the composition, cures within a few

seconds to a few hours at room temperature.

The PU systems according to the invention are preferably adjusted so that the curing at
25 room tempbrature begins within minutes to one hour. In a preferred embodiment, the
curing is accelerated by heating the formulation after mixing to temperatures between 30

and 180°C, preferably from 40 to 120°C, particularly preferably from 50 to 100°C.




The m xing with the polyi socyanate conponent A) is then effected shortly

bef ore t Rpo26u03nhse@ti on, it |ikew se being possible to g&ﬁﬂﬁgam%wi&gnary

m Xi ng techni ques. However, apparatuses w thout any, or wth only Tittle:
dead spaceBMISO7dr02AIS@H. Furthernore, nethods in which the mixing is
effected within a very short tinme and with very vigorous 15 m xing of the
two m xed conponents are preferred. Dynam c mxers, in particular those in
whi ch the conponents A) and B) to E)-ffst cone into contact with one
another in the mxer are particularly suitable for this purpose. This

m Xi ng caninbeedéitdlesaftes thisihg of #hqapatpahantsothe polytirethandsystemBécordingad eeabl y at from
5 to 50C, gartic Iarg% ﬁreferabl from1l10 to 489. @he $a@¢yr of the two
conponent sBXETEAR e VITHosss abeam thmpgrattre gk bpraljy Fawdde 4 % i xi ng under
a vacuum Ofrefefa8Iy FofR 10U t@QObOM@&sJﬂ%ﬁQﬁﬁﬂ%pﬁe&rﬂW@Mﬁ 500ve 10088 i3] gases and
to prevent the formation of bubbles in the polynmer |ayer. The m xing gives
a clear, |sofhattheybayayeas 296 PHITEEHIS PERPERISHTYSE Ibiolvepsireslepn dn e selutionc ur es
within a f et &vidkoki The PU systens
accordi %g %ﬁ %"Etgﬁlg%%ntl o%oglrﬁ}ég %?mtfggﬁﬁgg%f%?@gﬁ Z(?)Hq(ﬁmélt)a%]he curing at 25
room t enpepreferably 1 ¢han2000 mBa-p, paiticulady preferablydessdhan, 500 mPa-speaptber r ed

enbodi nent curing is accelerated by heating the formulation after

m xing to ?%hg%Vgtures between 30 and 180C, preferably from40 to 120C,
particularly preferably from50 to 100C. WO 2008/ 125200 PCTI EP2008/ 002465
BVMS 07 1 OOk pgdssefidnvehtion furth@dhosd relates af thepolymers alsfaiadblafrbm®ihgyse@nt s, t he

pol yur et hane systens.according to the invention have viscosities at room
tenperatur@mH%PgﬁyﬁFﬂﬁFwymfron110 to 100 000 nPas, preferably from100 to
20 000 nPas, particularly preferably from500 to 10 000 nPas, so that they

have veyy ﬂ&@@iﬂr@fe%gsf&ivélglaﬁrtﬁﬂﬁﬁbﬂ Rfp&uafes bflesahatentod, pReerdly s I N a
solution 5 with suitable solvents viscosities at roomtenperature of |ess

than 10 00%bamPa<C andpagiculagy pietoralylesythan 5860 nPas, particularly preferably
|l ess than 500 nPas, can be established. The present invention furthernore
rel ates toxtdgRObWHRS @ RRARt HrikiaBrRebi%as R indGRRAS IO t he

i nvention. -
directly after mixing to a substrate it being possible to use all customary methods known

to the person skilled in the art in coating technology; in particular, the coating can be

15  applied by knife coating, casting, printing, screen printing, spraying or inkjet printing.

The substrates may be plastic, metal, wood, paper, glass, ceramic and composite
materials comprising a plurality of these materials, in a preferred embodiment the

substrate having the form of a sheet.

In a preferred embodiment, the coating of the substrate with the formulation is carried out

20  ina continuous process. As a rule the formulation according to the invention is applied as
a film having a thickness of from 5 mm to 1 pum, preferably from 500 pmto 5 pm,
particularly preferably from 50 um to 8 um and very particularly preferably from 25 pm
to 10" um to the substrate.

In the case of a sheet as a substrate, flexible, coated sheets are thus obtained, which
25  sheets, in the case of a continuous process, can be rolled up after curing and thus stored

over several months.

e



10 These preferably have glass transition tenperatures of |ess than -10C

pr ef er ablyo b@SG2526¢0an - 25C and particularly preferably LesgpbddgRozd9C
According to a preferred process the formulation according to the invention
S applledﬂﬂﬁﬁlé8§%§ﬁggter mxing to a substrate it being possible to use
all customary nethods known to the person skilled in the art in coating
technol ogy; in particular, the coating can be 15 applied by knife coating,
casting, printing, screen printing, spraying or inkjet printing. The
substrates may be plastic, netal, wood, paper, glass, ceram c and conposite

materi al s Ie@rﬂpthesprﬁ@rrad pnbediment, the formelation iprantied s tat if is cavepsdemdothed

enbodi nent I referred
enbodi mentSl&eFﬁe cog Eﬁt%@s{ﬂf@%{i wgﬂ%@tz}r%ﬁé&gw&tghﬁi %}e‘ﬁg P‘#{E’Pﬁ’??"gn is carried out
20 in a cdtmubatioondeipg pmarsd;betvosenaherambﬂratdséetﬂat anudxattispavirpod diodh Ing 2t 0 t he

I nvention is a Imha i SS rom5 mmto 1 m

pr ef er abl m%%?b@%fa?% b ’ﬂﬂ% gﬁ?’i(ygf é%ﬁ?"fﬂf*d% 50 pmto 8 pm
and versy Rafticulat!l 8kiny, apd efeeﬁ&hla&s M@g\kegéatm%xa&t@pak wBf) thofdrglatietpst rate. In
the case of a sheet as_a substrate, flexible, coated sheets are thus

obt ai ned, HanFeRPlstely splidified and Gan polopges 8oWs a cont i nuous process, can be
rolled up after curing and thus stored over several nonths. WO 2008/ 125200

PCT/ EP2008/Q06#4671s siitisQife shbffite (H§/ Pgourslz Bave Jbl@rafn'&rotf DSErs A ﬁ%@&ﬁﬁ’éﬂ

enbodi ment, the fornulation is appl so that it is Covered on both sides
by transpmérﬁorﬁlgb@mfépésconﬁlﬁtqféRYPﬁS@ﬁ#ahlrabF}afsftdllféerwn‘gtealsb and fr itt hi s pur pose

the for ﬁ”‘ﬁ}ﬁ% e an_exact

spaci ng %d&hbgﬁyl??hﬁlg fng)éj’&lglgl':t)?era r}’f/&lpgom i fl?%’ﬁ%% 4rlrlT(&’jnh 5”ls:)art i cul arl y

pr ef er@bl yimproged ddhdsiém eﬂhaﬁcadmydnophcﬁncpa hiydrophibe pribpéitim;nm;aml:d sératcsubst r at es

bei ng kept_ at the £X gctt S lrg until. the fo hrrul ati.on 1S con%;j%ete y

sol i di fi ed*SiRPCEZRITE5SR éolpelft %chqﬂ%wl% Y a{F%gef!s}’élBroé{ ?Vﬁ’én strate can
of cour se thasuefaée, plcural ity of layers. It is possible both for the substrate
to consist of layers of a plurality of different rraterials and for it

232 Iht g_g rlal'Il‘h>c/: rrga?englas\é%faJeS %y gx)l(ea&p tLe metgo L If:srcl:ggen{| c%\l{ 'thré% be used forotg| properties,

recording of holograms. For this purpose, two light beams are caused to interfere in the
15  material by a method known to the person skilled in the art of holography (P. Hariharan,
Optical Holography 2nd Edition, Cambridge University Press, 1996) so that a hologram
forms. The exposure of the hologram can be effected both by continuous and by pulsed
irradiation. It is optionally also possible to produce more than one hologram by exposure
in the same material and at the same point, it being possible to use, for example, the angle
20  multiplexing method known to the person skilled in the art of holography. After the
exposure of the hologram, the material can optionally also be exposed to a strong,
broadband light source and the hologram then used without further necessary processing
steps. The hologram can optionally also be further processed by further processing steps,
for example transfer to another substrate, deformed, insert-molded, adhesively bonded to

25  another surface, or covered with a scratch-resistant coating.

The holograms produced by one of the processes described can serve for data storage, for
the representation of images which serve, for example, for the three-dimensional

representation of persons or objects and for the authentification of a person or of an




10 i nproved adhesi on, enhanced hydrophobic or hydrophilic properties,

i npr oved wehradsARs200 €Si st ance, antireflection properties pcg/g8hdsRoshes

wavel engt h_ranges, inproved evenness of the surface, etc. The naterials

obt ai ned b?l—\'&ﬁr&b@—%@%ﬂ hods descri bed can then be used for the recording
of hol ograns. For this purpose, two |ight beans are caused to interfere in
the 15 material by a nethod known to _the person skilled in the art of

hol ography (P. Hariharan, Optical HoI'éZ)raphy 2nd Edition, Canbridge
University Press, 1996) so that a hologram forms. The exposure of the

hol ogr am céaticlsefopthe praduetiop of pn epficallrmentieayingdhefupstiop of a legs, aimirgtiiaat i on. |t
i's optiona S0 . i.hl.es. re. r by exposure

in the samgdtér/{‘h?lél?}ﬂgPgﬁﬁghfdlﬁggéﬁ%%égﬁf ,smitap @%e"%ﬁge E%Héés}iqb e to use, for
exanple, the angle 20 nultipl exi ng nethod known to the person skilled in the
art of hol By apinyion fietefore furthernmxprbtesdo te usce thed b gystems atdoedingitoghd al can

optionally. al so be.expagsed t strong,,. br nd |ight spurce .and the

hol ogram tﬁ’gﬂﬁﬁgéﬁthﬁffoﬁ%&onp ﬁ*r“iq?%Wh#’e‘@%‘*é"g&?‘%ﬂﬁ%@g%%“ﬁ%‘& m%cﬁae?jsss.‘mhfhe hol ogram
can optionally also be further processed by further processing steps, for
exanpl estransfer to another substrEXAeMPA&ESor med, insert-nol ded, adhesively
bonded to 25 anot her surface, or covered with a scratch-resistant coati ng.
The hol ogr roduced by one. of.th rocess described can serve for data
st or age, f%Hgsoﬁﬂ%cqngﬁ?‘&syﬁ{egﬂ%‘imocfﬁl‘%ﬁ@@%ﬁﬁfﬂ%@ﬁl@éﬁ’ﬁd'for exanpl e, for the
t hree-di nensi onal representation of persons or objects and for the

aut hent i fi 8Bt Qg oTkubRtapEY WaRcQiratelly waiphWdrid 884 1iabaRMiRGHERR AP 002465 BMS
07 1 002-US/02 -17- article, for the production of an optical el enent having
t he funct i BAs apuratelydstermigedbeforghand [Drypmg was then gargied pufet D°s Op adpying,

di ffracti op,&l-eiBkhe @MpRRIaS $étind YENRE H R taANHARI THRrdIRSK the Mighiduay €Nt i ON
therefore furthernore relates to the use of the PU systems according to the

i nvent i®n dish waeweighdaed the solists coriens yrag pH¢watedbasithe quetent obthe masseflthayr aphi ¢
media as s gﬁﬁb{% . i ined in each case by
the foll owéh?\)gianr%?ﬁo : gﬁdl{l]S’é&g#ﬁagi%fg?é;%ggg%s&g%%gggeI y wei ghed onto an
al um num di sh whose wei ght.

Block copolymer A:

0.10 g of tin octanoate, 64.56 g of e-caprolactone and 135.34 g of a trifunctional

15  polypropylene oxide polyetherpolyol (equivalent weight 239 g/mol of OH), were initially
introduced into a 250 ml flask and heated to 150°C and kept at this temperature until the
solids content (proportion of non-volatile constituents) was 99.5% by weight or higher.

Cooling was then effected and the product was obtained as a viscous liquid.

20  Block copolymer B:

0.25 g of tin octanoate, 172.29 g of e-caprolactone and 327.46 g of a difunctional
polytetrahydrofuran polyetherpolyol (equivalent weight 325 g/mol of OH), were initially
introduced into a 1 | flask and heated to 120°C and kept at this temperature until the
solids content (proportion of non-volatile constituents) was 99.5% by weight or higher.

25  Cooling was then effected and the product was obtained as a viscous liquid.




was accurately determ ned beforehand. Drying was then carried out at 140C on
a dryi ng woabmnasoontil the sanple was found to have a GENHAERHES/JIBUES -
Thereafter,w 10 di sh was wei ghed and the solids content was

cal cul ated nt of the mass of the substance after drying

di vided by the mass of the substance before drying. Block copolynmer A 0.10
g of tin octanoate, 64.56 g of s-caprolactone and 135.34 g of a .
trifunctional 15 pol ypropyl ene oxide 'plél'yet her pol yol (equival ent wei ght 239
g/ nol of , Wwere initially introduced into a 250 m flask and heated to

150C and kdHeckgopolymer Cenperature until the solids content (proportion of
non-vol atil e constituents) was 99.5% by wei ght or higher. Cooling was then

effected a t nr i i L QH. ., Bl ock
gﬁs Ogbg éﬁggg?&ge, WaBg OPbE]LY f%la%%_@%d féﬁ%?'% Jf'a(&lglrugﬁnogﬁ

copol yner I'n octanoat e, s-ca actone and 327. 46

g of a dif ipolytetremairofugao pylyetherndlyol(efuivaknt weightSO® giopd bfOH), berinitiallent wei ght

325 g/ nol of were initiall i uced into a 1 fla and heated to
120C and kélbtfogﬁddt]ﬂf)gqtléﬁﬂ%ﬁthﬁ%%d f@ﬂ?{)‘fﬁdﬁnﬁzceptsagﬁs&gm%% §HPE¢[B? oportion of
non- vol at i |selids@Btenti(propdrtidn sron9Blabkochistivehi@)ivas®9.3% By weightZh highed | Nng was
then effected and the pr od(ict S gbt ai n&oﬁl .as, a viscous, liquid. WO

2008/ 1252006-90kng wastheartiserod and thespaedees was eRiingdes @ vaxg soligk ock copol ymer C

0.18 g of tin octanoate, 374.81 g of e-caprolactone and 374.81 g of a

di functi onadjock@pdilyer phydr of uran pol yet her pol yol (equival ent wei ght 500
g/nmol of OH), were initially introduced into a 1 1 flask and heated to 120C
and kept at.this tenperature until the 5 solids content (proportion of

non- vol at i [0837cidiniopiaeente 2858 ofs-Saprelgctonsiagh 82118 sipfgbifunctianalbl i ng was t hen

effected a ined; as yi el 4.4 Bl | ymer D:

0,37 g of eryeREpAlAlitool bR SR AN Sl B feoBRY YT

di f unctlioanalycopedupedmewgight2dh g(nood wpOBRwemfinitiallyintrodaceddintols, Ul-flask amdedi ol ,
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volatile constituents) was 99.5% by weight or higher. Cooling was then effected and the

product was obtained as a viscous liquid.
Block copolymer E:

15  0.249g tin octanoate, 325g of a difunctional polytetrahydrofuran polyetherpolyol (equiva-
lent weight 325g/mol of OH) and 172,2g of y-Butyrolactone were initially introduced
into a 1 1 three neck flask and heated to 160°C and stirred at that temperature for app. 60
hours. Remaining y-Butyrolactone is distilled off at 90°C, 0.1 mbar. The resulting block-
copolymer is free of monomeric y-Butyrolactone and has OH# of 162.5.

20
PU formulation A:

The isocyanate-reactive component was prepared from 6.159 g of block copolymer A,
0.500 g of benzyl methacrylate, 0.015 g of Darocure TPO (product from Ciba Specialty
Chemicals) and 0.050 g of benzhydrol by stirring this mixture at 50°C until a clear

25  solution was present. The isocyanate component used was a polyisocyanate obtained



heated to 150C and kept at this tenperature until the solids content

(proport ivay 2608/196%99 Vol atil e constituents) was 99. 5% by ' L gher.
Cooling was then effected and the product was obt ai nedngyEgH@qsg’gzé‘Egs | i quid.

Bl ock copoBMeR7 E002568/82 249g tin octanoate, 325g of a difunetional

pol yt et rahydr of uran pol yet her pol yol (equiva- |ent weight 325g/nol of OH and
172,2g of y-Butyrolactone were initially introduced into a 1 1 three neck
flask and heated to 160C and stirred-a?-that tenperature for app. 60 hours.
Remai ni ng y-Butyrolactone is distilled off at 90C, 0.1 nbar. The resulting
bl ock- copébmrhexane diifocematefwithortoglewetdiope Butept PeambdydN3d0@] chmmeidt of 162. 5.

20 PU formul gtiQqn A, T i sqgy.anat.es tive,. nent was prepared from
6.159 g of p’ES’? cé%ogl%gfr\?ﬁ@t n%sglerff%@bliggo‘fonereun%gf%ﬁet hacrylate, 0.0 15 g of
Dar ocure TPO (product from G ba Specialty Chem cals) and 0.050 g of

benzhydr ol PigyfoshalationB: t hi s mi xture at 50C until a clear 25 solution was
present. The isocyanate conponent used was a polyi socyanate obtai ned WO

20081125200 PCT/ EP2008/ 002465 BMS 07 1 2-US/ 02 - -_from hexane
e e 2 B oo haae AT G BERRE RS BEAR N Lo PR G S POkl SO Ay i
product 5f r guyBayer 4 MatRiohahids)2seyl AbsylaNCE0TONARiacurd ©38901 (gPdéuétor mul ation

B: The isocyanate-reactive conponent was prepared from 7.446 g of bl ock
copol ymer from GbpSpeoigltyyChemicals).apd 8 02hg ehhprAttsybptyb4tmpthpiphseelpyat e, 0. 037 g
of Irgacureg. { & i : i ] 025 g of
2, 6t or FENE LT e RERIPIG kATl SRt G Aol SREMEE afigpt ni
cl ear _ sol. ubsed wasia solpisesyemtc obFhiged fsun hexand diseompdmwith a high used was

apol yi socyan '

t eobt.ai ned, from hexa ij.spcyvanate with a-high T
oxadi azi neﬁ’facaﬂlf"?ém RSP SE SHRR ﬁ%ﬁﬁfégfép T m&%iie\f?rl‘)?r%cﬁfr 3111%&?' Bduct from
Bayer 100 MategiiSaletai A6,MCACONSMEQ3QA4) ent : 23.2% . PU fornul ation C

PU formulation C:

The isocyanate-reactive component was prepared from 9.049 g of block copolymer B,
0.660 g of propane-2,2-diylbis[(2,6-dibromo-4,1-phenylene)oxy(2-{[3,3,3-tris(4-
chlorophenyl)propanoyl]oxy} propane-3,1-diyl)oxyethane-2,1-diyl] diacrylate, 0.026 g of
15  Darocure TPO (product from Ciba Specialty Chemicals), 0.079 g of benzhydrol and
0.396 g of dibutyl phthalate by stirring this mixture at 50°C until a clear solution was
present. The isocyanate component used was a polyisocyanate obtained from hexane
diisocyanate with a high oxadiazinedione content (Desmodur XP 2410, experimental

product from Bayer MaterialScience AG, NCO content: 23.5%).
20 PU formulation D:

The isocyanate-reactive component was prepared from 8.015 g of block copolymer C,
0.800 g of propane-2,2-diylbis[(2,6-dibromo-4,1-phenylene)oxy(2-{[3,3,3-tris(4-
chlorophenyl)propanoyl]oxy}propane-3,1-diyl)oxyethane-2,1-diyl] diacrylate, 0.015 g of
Darocure TPO (product from Ciba Specialty Chemicals) and 0.050 g of benzhydrol by

25  stirring this mixture at 50°C until a clear solution was present. The isocyanate component
used was a polyisocyanate obtained from hexane diisocyanate with a high
oxadiazinedione content (Desmodur XP 2410, experimental product from Bayer

MaterialScience AG, NCO content: 23.5%).




The i socyanate-reactive conponent was prepared from9.049 g of bl ock

copol yfTEfw@zoosﬁzﬁ@@ g of T/EP2008/00
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chlorophen Xy} propane- 3, 1-di yl ) oxyet hane- 2, 1- d|yI] di acryl ate,
0.026 g of 15 Darocure TPO (product from G ba Specialty Chem cals), 0.079 g

of benzhydrol and 0.396 g of dibutyl Sht hal ate by stirring this m xture at

50C until a clear solution was prese The isocyanate conponent used was a |
pol yi socyanat e obtai ned from hexane diisocyanate with a high |
oxadi azi neBUdpemelatienckt (Desnodur XP 2410, experimental product from Bayer |
Mat eri al Sci ence AG NCO content: 23.5%. 20 PU formulation D: The

iCSOcyjagggeaﬁgggéywa@e-&gm@&ﬂﬁon\éﬁtsyag5&9%@%%%%%-0%&9cavol,alepﬁk copol yner

propane- 2, 2300 g bfyrepang-2@-diylbisti?. Aalibtomo-AH ohgiydene)osx(P( 23,38 30i44-3- t ri s(4-
hl h | t d | at
0. 015 5 of S RRIIES RO HRRRE s Lo B b T iatardi b 25 Lna B 656

of benzhydDeadoclry T26 (Piodtict iftagh Ciba Spediatty Chemiails)20€01050  bf Benghydfol bgol uti on was
present. The .isocyanate c d was a pol ﬁ}soc%/yanate obtai ned from

hexane dii SBE)& ”é"%recﬁ Q%ng ac%%a?&ﬁ‘&???‘(éﬁ?r NIRRT XP 2410,

experlnentaéedwaeﬁlgaglss ﬁa@@&ﬁﬁedﬁ\&méxbﬁécﬁﬁ b&Aakdte Heh a NiGR content: 23.5%. WO
2008/ 125200 PCT/ EP2 002465 BV 07 1 002-US/ 02 -20- PU fornulation E The

i socyanat eo¥adipginediencconisairDsimaedys XB 24 Ka exnsrimentpl sodsbirem Bpyds| ock copol yner

D, 0.800 2
pr opane- 2, gl%fna\st% Islc[eéGbl\I%(l)t%?%% > O)phenyl ene) oxy/( 2- {[3 3,3-tris(4-

chIorophenyl)propanoyl]oxy}propane 3, 1-diyl)oxyethane-2, 1-diyl] diacryl ate, |
0.015 @0of 5 Darocure TPO (product from C ba Specialty Chem' cals) and 0. 050 |
g of benzh grol uﬁth *.lrringthis m xture at 50C until a clear solution was ?

present. ff"'sntl)cyana e conmponent used was a pol yi socyanate obtained from

hexane di i socyanate wi th a high oxadiazinedione content (Desnodur XP 2410,
exper i ment @he issayanatd rectivecdapoaent web peepared Somé20ég ABlodkiCopdpméerdiit : 23. 59 . .

0.500g of Propane-2,2-diylbis[(2,6-dibromo-4,1-phenylene)oxy(2-{[3,3,3-tris(4-chloro-
phenyl)propanoyljoxy}propane-3,1-diyl)oxyethane-2,1-diyl}-diacrylate, 0.020g Darocure

15 TPO (product from Ciba Specialty Chemicals) and 0.060g benzhydrol by stirring the
mixture at 60C. Then 0.300g dibutylphthalate are added. The isocyanate component used
was a polyisocyanate obtained from hexane diisocyanate with a high oxadiazinedione
content (Desmodur XP 2410, experimental product from Bayer MaterialScience AG,
NCO content: 23.5%)

20
Comparative example: PU formulation G:

The isocyanate-reactive component was prepared from 13.955 g of linear difunctional
poly(tetrahydrofuran) (Terathane 650, product of Invista, 325 g/mol of OH), 0.929 g of
1,4-bis(thionaphthyl)-2-butyl acrylate, 0.070 g of Irgacure OXE 01 (product from Ciba
25  Specialty Chemicals) and 0.046 g of 2,6-di-tert-butyl-4-methylphenol by stirring this
mixture at 50°C until a clear solution was present. The isocyanate component used was a

polyisocyanate obtained from hexane diisocyanate with a high oxadiazinedione content



10 PU fornul ation F: The isocyanate reactive conponent was prepared from
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0.005 g

The respective formulations were then applied to a glass plate and covered with a second

glass plate with spacers holding the two glass plates a suitable distance apart (e.g. 250

um) and the mixture completely wetting the two inner surfaces of the glass plates. For

curing, the samples thus prepared were first stored for 30 minutes at room temperature

and then cured for two hours at 50°C or 60°C. The optical clarity was assessed at the

beginning of the room temperature curing, after the end of the 30 minute room

temperature curing and after the end of the 2 hour 50 degree forced curing. The

assessment was based on the following scheme:



conponent catalyst A 3.276 g 6.734 g 0.004 g B 3.504 g 6.493 g 0.003 g C
2.988 g 300208195200005 g D 1.294 g 8.705 g 0.004 g E Pc4as200sh0atd 9 0. 004
g F 7.081 91 0 04 g G5.3059g 9.691 g 0.005 g The respective
formul ati o pplied to a glass plate and covered with a second
glass plate wth spacers holding the two glass plates a suitable distance
apart (e.g. 250 10 pm and the m'xturg conpletely wetting the two inner
surfaces of the glass plates. For ci ?hg, t he sanpl es thus prepared were
first stored for 30 mnutes at roomtenperature and then cured for two
hours at 5bT!EpsPEBE. The optical clarity was assessed at the beginning of
the roomtenperature curing, after the end of the 30 m nute room
terrperaturg:ggé{ﬂ@gmgﬂd after the end of the 2 hour 50 degree forced curing.
The 15 assessnenf was based on the foll ow ng schene: WO 2008/ 125200

PCT/ EP2008/ 002465 BMS 07 1 002-US/ 02 -22- | = transparent 2 = slightly
turbi d 3 =3ceappletehigpagisaque The fol | owi ng val ues were obtained for the
exanpl e formul ati ons described: 5 PU formul ation Beginning After RT curing

for After 'fI'ch f%ﬁgwﬁg %lﬂ& we’f‘Qoﬁ{Liﬂeé fof thg ek’a.n@lgfoamillatioﬁs aes%riﬂed: c211

5
PU formulation Beginning After RT curing for | After forced curing
| . | .. ) | 30 min Vcan
A 2 2 1
B 2 2 1
Cc 2 1 1
D 2 1 1
E 2 2 1
F 1 1 1
G 3 3 1

For further testing of the optical properties, test specimens of the formulations A, B, E
and F were then exposed at points by causing two laser beams (A = 405 nm) to interfere
in the test specimen. The appearance of the sample was then rated according to the

10  following classification:

1 = Exposed region is detectable with the naked eye only with very great difficulty after a

certain observation time.



D211 E221 F111 G331 For further testing of the optical
properti &g 2008ats28@eci nens of the forrmulations A B, E agg/dp20wof4hien
exposed at i tlsooli_ Gi’Si ng two | aser beans ()L = 405 nm) to interfere in
t he test sB&%ﬁm.——#g—e}—appear ance of the sanple was then rated according to
the 10 following classification: 1 = Exposed region is detectable with the
naked eye only with very great diffica%ty after a certain observation tine.
WD 2008/ 125200 PCT/ EP2008/ 002465 BM5“07 1 002-US/ 02 -23- 2 = Exposed region
can easily_be seen immediately with the nakeg eye, 3 = Exposed region shows
a strong t%Flﬁxﬂmﬁ‘éf%?mlfé?ﬁ%ﬂl&g?EFﬁnF%‘P?q‘Péelbf‘“t e nekessyed region Al B E 1
F1 G2to3 It was thus found that the 2-conponent fornulations Ato F

accordi ng §0a Expell PRERMLhARs a Frddgdufbid halobst anti al |y hi gher transparency than
conparative exanple Gn all criteria assessed. WO 2008/ 125200

PCT/ EP2008/ 002465 _BMS. 07 1 002-1S/02 . 24 - \WHAT 1S CLALVED: 1.
Pol yur et hane conpogFems¥atioBonpr i §Ratng of the exposed region
A 1
B 1
F 1 |
G 2t03

It was thus found that the 2-component formulations A to F according to the invention
5  have a substantially higher transparency than comparative example G in all criteria

assessed.



A) one or nore polyisocyanates, B) one or nore isocyanate-reactive bl ock

copol yne_r&oz%sglb%@ﬂe or nore conpounds havi ng groups Mi%dgéélgg&%ao?%sexposure
71

to actinic ra ron with ethylenically unsaturated co

pol ymeri za = onally one or nore free radical stabilizers and E)
one or nore photoinitiators. 2. Pol yurethane conpositions according to Caim
1, wherein at |east 60% by weight 10 of the polyi socyanates of conponent A)
are based on aliphatic and/or cycloak#phatic di- and/or triisocyanates. 3.
Pol yur et hane conpositions according to C aim2, wherein the polyi socyanates
of conponBHARIS GLAIMEDgoners of the aliphatic and/or cycloaliphatic di- or
triisocyanates. 15 4. Pol yuret hane conpositions according to Claiml,

wherein the blo copol rs..u [ 1. have pol yester, polyether,

pol ycar bonat e, g%lw&%%‘%% glg?si}ﬁl%nﬁggg%%fn? pol yur et hane segnents arranged
bl ockwi se. 5. Pol yurethane conpositions according to Claim1, wherein the
bl ock copol ynet)soneus atbre polfatocgamatebased on pol ycar bonate-, pol yether- or

pol yest er-based 20 di hydroxyfunctional conpounds as the internal block, the

hydr oxyl grou of which are subjected to bl ockwi se addition reaction
with |act onesqﬁom{ﬁq;émtr‘f‘ﬁs%%@n%?'reamfeﬁ’ﬁ’-dﬁf’??(‘?s'mc%spol yners. 6. Pol yurethane

conpositions according to Caimb5, wherein di hydroxy-functional conpounds
as an i gt er nalc)bbcds ndrecdafpaiisdavipgbivepshaiiclitieadt 5n ekposite & £tikiased on 25
et hyl ene oxi de, propyl ene oxide and/or tetrahydrofyran. WO 2008/ 125200
PCT] EP2008/ 002463412k cthyigpisal bgpppsurete gomppungsqyih RATREIKEIPonposi t i ons
according to Caim5, wherein butyrol actone, e- caprol actone, -

met hyl - s- capr qj)agr;tg,lﬁgly e RPaoW frRTaRR ShHkice¥ad €- decanol actone or mi xtures
t hereof are used as | actones.

E) one or more photoinitiators.

2. Polyurethane compositions according to Claim 1, wherein at least 60% by weight
10 of the polyisocyanates of component A) are based on aliphatic and/or

cycloaliphatic di- and/or triisocyanates.

3. Polyurethane compositions according to Claim 2, wherein the polyisocyanates of
component A) are oligomers of the aliphatic and/or cycloaliphatic di- or

triisocyanates.

15 4. Polyurethane compositions according to Claim 1, wherein the block copolymers
used in B) have polyester, polyether, polycarbonate, poly(meth)acrylate and/or
polyurethane segments arranged blockwise.

5. Polyurethahe compositions according to Claim 1, wherein the block copolymers
used in B) are based on polycarbonate-, polyether- or polyester-based
20 dihydroxyfunctional compounds as the internal block, the hydroxyl groups of
which are subjected to a blockwise addition reaction with lactones to give three- or

multi-block copolymers.

6. Polyurethane compositions according to Claim 5, wherein dihydroxy-functional
compounds as an internal block are based on polyether diols which are based on

25 ethylene oxide, propylene oxide and/or tetrahydrofuran.



8. Pol yur et hane conpositions according to Caimb5, wherein the internal

pol yet herwo20d8188360has a nunber average nol ar nmass of frﬂcﬁggosgfomh to 2000
g/ nmol. 9. Pol gureé&aag gonposi tions according to Claimb5, ereln the

| act one bl 07 - d on e-caprol actone and each have a nunber average
nmol ar mass of from 114 g/nol to 700 g/nmol. _ 10. Pol yurethane conpositions
according to Caiml, wherein linear paoly (2 10

caprol act one) - bl ock- pol y(t et rahydr of Urzén) - bl ock- pol y(e-caprol act one) pol yol s
havi ng term nal hydroxyl groups and_a nunber averg_g}e nmol ar mass of from 500

g/ mol to 5000 §elrerethapecogmesitions areprding WClpimpd WherspoIrelagions, e aver age mass
fraction of th e vd o , t aver age
bl ock copol yng?p?&%)éefél}neg{n%?glnﬁd %9%&%:%@%% K @%g\gtgggégg %ﬁlgfsd ’?%%rti on of the
two poly(e 15 edpues theteofad viddaskstondsased on t he nunber average bl ock
copolynmer, being from 0.1 to 0.8. 11. Pol yurethane conpositions according
to Caimil, wherein.the nolaj ratio,.of 0,0H groups therein is from
0790 1o 185 TOER SoPREieis AEEF (IR SOLGE G TR ePIFAPY, wher of
one or BDre COoBREkRHES nuBertivetaBEmalaPiifss 60650 Banodto B0V ighndicar bazol e,
vi nyl napht hal ene, bi sphenol A diacrylate, tetrabronobi sphenol A diacrylate,
1, 4-bi s(2-thionapht hyl)-2-butyl acrylate,. pent ab_rom)f)henyl acryl ate,
n apht .hyl Scr yl .gglgurgwiﬁogwaﬁggn&agqordmg to Claim 5, wherein t.he actoné blocks ate
di yl bi s[ (2, 6- dbfe®BRz faplolISHRENE BNV Lmuinbdr Aveipt Flofik fass of from 114,
chl or ophenyl ) pr opano%)lg] oxy} propane- 3, 1-di yl ) oxyethane-2, 1-diyl] diacrylate
are 25 used i @/m@jto &Ml yreric. pl astics prepared fromthe pol yurethane
conpositions according to Claim1. WO 2008/ 125200 PCT/ EP2008/ 002465 BMs 07
1 002-us/ - 285 vl LilisnsRb@sdih GiOr AnBQi 1B R 13, wherein the
pol ymer i c(‘% ast??lgéI %?’E‘%agerlsl Sor rr%%?’r%s ’ i lEhear poly¥e

10 caprolactone)-block-poly(tetrahydrofuran)-block-poly(e-caprolactone)polyols

having terminal hydroxyl groups and a number average molar mass of from 500
g/mol to 5000 g/mol are present in B) as block copolymers, the average mass
fraction of the poly(tetrahydrofuran) block, based on the number average block
copolymer, being from 0.2 to 0.9 and the average mass fraction of the two poly(e-
15 caprolactone) blocks, based on the number average block copolymer, being from

0.1t0 0.8.

11. Polyurethane compositions according to Claim 1, wherein the molar ratio of NCO

to OH groups therein is from 0.90 to 1.25.

12. Polyurethane compositions according to Claim 1, wherein one or more compounds
20 of the group consisting of 9-vinylcarbazole, vinylnaphthalene, bisphenol A
diacrylate, tetrabromobisphenol A diacrylate, 1,4-bis(2-thionaphthyl)-2-butyl
acrylate, pentabromophenyl acrylate, naphthyl acrylate and propane-2,2-
diylbis[(2,6-dibromo-4,1-phenylene)oxy(2-{[3,3,3-tris(4-
chlorophenyl)propanoyljoxy} propane-3,1-diyl)oxyethane-2,1-diyl] diacrylate are
25 used in C).

13. Polymeric plastics prepared from the polyurethane compositions according to
Claim 1.



15. Polymeric plastics according to Claim13, wherein the polyneric plastics
have a gv@96skhaesi tion tenperature of |ess than -40C. T?‘lﬁ’ Wo?ﬂgaph' c
medi a conp%kfg 6]791 8‘&2 l{@gft one polyneric plastic according aim 13

-26 -

14. Polymeric plastics according to Claim 13, wherein the polymeric plastics are layers

or moldings.

15. Polymeric plastics according to Claim 13, wherein the polymeric plastics have a

glass transition temperature of less than -40°C.

16. Holographic media comprising at least one polymeric plastic according to Claim
13.



