WO 2011/ 160639PCT/ DK2011/ 050227 1 SKI N- FRI ENDLY ADHESI VES FROM
POLYALKYLETHER- BASED PHOTO NI TI ATORS FI ELD OF THE | NVENTI ON The i nventi on
provi des womnetiaossbor nmanufacturing a skin-friendly presswmsensoizve
adhesi ve conposition. The invention alsoyrelates to the skin-friendly
pressure-sensitive 5adhesi ve conposition obtained by the nmethod of the
invention, as well as a nedical device conprising said adhesive
conposition. BACKGROUND OF THE | NVENTI ON Pressure sensitive adhesives have
for a | on§KIN-FREENRIGMADIES IV ESFROMtRCAYALIKMIE THERHBASED dEQTQIHETIATKIRSh as ost ony
appl i ances, dressings (including wound dressings), wound drai nage
10bandages, devices for collecting urine, orthoses and prostheses to the
ski n. Duerfeop brardehvGaiey nature of skin, there is a narrow wi ndow where a
pressure-sensitive adhesive can function as a good and skin-friendly
adhesi ve: on one hand, the adhesive should be able to attach the nedi cal
devi ce t oThdigvarkipm p@ndenametrad ffiorinbanufacpiriag e skodfiienglyusessurgtsehgtive on t he
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anma skin-fr sure-sensiti sives. are gi ven
T e T S e e e
ul t ravi ol e@mgrigiyp spid@idkasiversomeesitiones ef fi ci ent nethods of |n|t|at|ng t he
chemi cal reaction responsible for the curing process. Cross-Ilinking of
pol ymeric 20material through generation of radical species upon irradiation
wi th W | BgticRouNG cketne msedriba produce hydrogels. The photoinitiators used
in W curing processes can be either oligoneric or polyneric. digoneric
photoi nitiators and photoinitiators of |ow nolecular weight are partially
free to dPfepisesangitivhednssivdsdigEe o atong tens kagn waedder affaclipeaedical deresseby
render i ngsidhes @statbh ShAREES, &éme@na@dmdwﬁo@ia\drés@.ng@nmun‘u‘hiran@ases
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substances ma en cone Into contact wt e patient. @ obal regulation
has devel oped to control the ampbunt and nature of substances which may
di f fuse f poencthaddicei@lnatley bicsking @srginachatrow bendow vilerd & pitesanird-benaitipat i ent .

adhesive can function as a good and skin-friendly adhesive: on one hand, the adhesive
should be able to attach the medical device to the skin and maintain it in place during use,
while - on the other hand - removal of the medical device from the skin should not cause

15 damage.

Examples of skin-friendly, pressure-sensitive adhesives are given in W02009/006901 and
W02007/128320.

Curing of compositions through ultraviolet (UV) radiation requires efficient methods of
initiating the chemical reaction responsible for the curing process. Cross-linking of polymeric
20 material through generation of radical species upon irradiation with UV light is widely used to
produce hydrogels. The photoinitiators used in UV curing processes can be either oligomeric
or polymeric. Oligomeric photoinitiators and photoinitiators of low molecular weight are
partially free to diffuse to the surface of the cured material (leach), thereby rendering these
substances exposed to the environment. This poses particular problems in relation to medical
25 devices, as the leached substances may then come into contact with the patient. Global
regulation has developed to control the amount and nature of substances which may diffuse

from a medical device designed to be in contact with a patient.

WO 2008/012325 and WO 2008/071796 describe photocuring of plastic coatings for medical
devices, to provide such medical devices with lubricated surfaces.



WO 2011/ 160639PCT/ DK2011/ 050227 2 Ot her published docunents which relate to
pol ynmeric photoinitiators based on pol yal kyl ethers are US 2007/ 0003588 and
Xuesong Jwengietsoadb, Pol ynmer, 50 (2009) 37-41. OBJECT OpCTHE20NWEHERE ON | t
is an object of the invention to provide @ nethod for manufacturing a
skin-friendly 5pressure sensitive adhesive conposition, and the adhesive
conposition itself. In particular, it is an aimto reduce the problens
associated with | eaching/diffusion of substances from adhesive conpositions
and nedi c8thedewhlistes doaumhanthivhigh slath teaphesiric ehdoinptie®rs hasason SUNMWKRWCF THE

| NVENTI ONafetudheis7 e Bsdoqin kubdbnt BiendP&ies anlynieRs@nbedss sthat pol yneric
photoinitiators with certain 10structures can be used with benefits in the

formati on of adhesive conpositions and nedi cal devices. The present

inventionggﬁgﬁgﬁaiﬁégﬁ%€¢§@ to a nmethod for manufacturing a skin-friendly

pressure- conposition, said method conprising the steps
of : a. providing a matrix conposition conprising a
pol yrer i cifabigt ebjgdt lof teGiveRfior 9 ®rolR@eNB8EHBLd foQFrﬁHuf@ctbrlng a skin-friendly
R ( k) i ( R2I(€FSLR’G %en)SIQV%%(ESI g éomrP% PonR%gAA'r)e ﬁ(dln |vedpo]m|p05|t|on |tseIFdIn£art|cular it

|ndependeﬁt oCCurrence rdentica "branched
al kyl ene 6@”@¥EF%§¥R?#@ﬁé“@kﬁﬁ@§“mﬁﬁ@ﬂ%Vﬂeﬁ&maﬁémRBnﬁ&wbﬁém§aﬁ§m|tuted with
one or nNDhEheSING SdrhpdddibiSarBleh@idabdbviceOeBnENin@Aglich @shes@s t@hSasitidfet her s;

am des; hal ogen atons; sulfones; sulfonic derivatives; NH2 or hblkz, wher e
alk is any Cl1-C8 straight chain al kyl group, C3-C8 branched or cyclic al kyl

group; RlSQMHAﬁwoﬁ?ﬁEBﬂ%ﬁP ently at each occurrence identical or
different, 11inear ranched al kyl or cycl oal kyl groups or aryl groups or

are independently at each 25occurrence selected fromH, OH CN, hal ogens,
ani nes, amidescendboatnl the pesdtiisentoh tast joaigric phdtbiaiiemranich cetinvat i ves

ther e?@ §t‘Hucfu9rQé Gndfel (e fth B&1HLA ILSitREN 6Cdane i dombbE: s%ﬂﬂ rrfé@i%élvat lves

t hereof, carbonates, Isocyanates, nitrates, acrylates, polyet enes,
polyethyléﬁ@EBX|des pol ypr opyl ene oxi des, pol yvi nyl pyrrolldones,
pol ypr opyl enes, pol yesters, polyam des, polyacrylates, pol ystyrenes, and

The present invention therefore relates to a method for manufacturing a skin-friendly

pressure-sensitive adhesive composition, said method comprising the steps of:

a. providing a matrix composition comprising a polymeric photoinitiator of the

15 general formula I:
Rl(Al)r'(R2(A2)m'o)0'(R3(A3)n' O)p'R4(A4)s (I)

wherein R; and R; are independently at each occurrence identical or different,
linear or branched alkylene or cycloalkylene groups; wherein R, and R; may be
substituted with one or more substituents selected from CN; azides, esters;
20 ethers; amides; halogen atoms; sulfones; sulfonic derivatives; NH, or Nalk,,
where alk is any C;-Cg straight chain alkyl group, C;-Cg branched or cyclic alkyl

group;

R; and R, are independently at each occurrence identical or different, linear or
branched alkyl or cycdoalkyl groups or aryl groups or are independently at each
25 occurrence selected from H, OH, CN, halogens, amines, amides, alcohols, ethers,
thioethers, sulfones and derivatives thereof, sulfonic acid and derivatives thereof,
sulfoxides and derivatives thereof, carbonates, isocyanates, nitrates, acrylates,
polyethylenes, polyethylene oxides, polypropylene oxides, polyvinyl pyrrolidones,

polypropylenes, polyesters, polyamides, polyacrylates, polystyrenes, and



WO 2011/ 160639PCT/ DK2011/ 050227 3 pol yuret hanes; and when R1 and R4 are

al kyl and aryl groups, they nay be substituted with one or nore
substi t uenboseléessbed from CN;, OH azi des; esters; ethersT/maEdes)22hal ogen
atons; sulfones; sulfonic derivatives; NH2 or Nal k2, where alk is any Cl1-C8
strai ght chain al kyl group, C3-C8 branched or cyclic alkyl 5group; o and p
are each a real nunber from 0-5000 provided that o + p > 0; mand n are
each a real nunber from0-10, provided that m+ n > 0; r and s are each a
real nunber fronr@y&ethams; athen R anAB4 arrechikitaralr ayligdems, ey mey beli f f er ent

phot oi ni ti ator neut@,mueesj,w.me%mmmgutwﬁs E@é&édxfrd?@fmoéhtézﬂﬁs4élte$§ep a. by
exposing it to UV, radiat |o ally

0 dit

conpri se one or ﬁ& re’ 5@W§%| OQFO?%TF Sﬁ%f gg@%n HSTMUV dhgélvNQZOrnln
monomers, or mayW§eREIkis ednSi- %ststr@fght%'W*&W#Pr&&&@rw'ﬁﬁdﬁreﬁv@ﬁ alky! t he
generat formul a broups defined herein. 15The invention also provides a
skin-friendly pressure-sensitive adhesive conposition obtainable via the
nmet hod above, as well as a nedical device conpr|3|n% t he adhesive
conposi tion. LEGERDSPRE sadeareatompker from 0-5ap¢proyided thase rax 28 a gener al

nmotif of polyneric photoinitiators, with photoinitiator noieties 20pendant

on a polyalkyletn]eer EAQEQRth§ﬁk%§ EFOCF THE | NVENTI ON Definitions

"Optionally-substi means optionally-substituted with one or nore
substituents selected fron1the group consisting of Cl1-C25 |inear, branched
or cyclic al kyl, pawvykd thaOhl, + nGN\p; 25hal ogens, am nes, am des, alcohols,
ethers, thioethers, sulfones and derivatives thereof,

r and s are each a real number from 0-5; and
10 A, A;, A; and A, are identical or different photoinitiator moieties; and
b. curing the matrix composition in step a. by exposing it to UV radiation.
The matrix composition may additionally comprise one or more adhesive-forming polymers
and/or adhesive-forming monomers, or may simply consist of the polymeric photoinitiator of
the general formula I, as defined herein.
15  The invention also provides a skin-friendly pressure-sensitive adhesive composition

obtainable via the method above, as well as a medical device comprising the adhesive

compoaosition.

LEGENDS TO THE FIGURES

Fig. 1 illustrates a general motif of polymeric photoinitiators, with photoinitiator moieties
20 pendant on a polyalkylether.

DETAILED DISCLOSURE OF THE INVENTION

Definitions

"Optionally-substituted” means optionally-substituted with one or more substituents selected
from the group consisting of C1-C25 linear, branched or cyclic alkyl, aryl, -OH, -CN,
25 halogens, amines, amides, alcohols, ethers, thioethers, sulfones and derivatives thereof,
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sul foxi des and derivatives thereof, carbonates, isocyanates, nitrates,

acryl at eswoBoeffwoabl y t he one or nore substituents are sermx2ed/dsorm t he

group consisting of -OH -CN, hal ogens, am nes, am des, al cohols, ethers,

t hi oet hers, sulfones and derivatives thereof, sulfonic acid and derivatives

t hereof, sul foxides and 5derivatives thereof, carbonates, isocyanates,

nitrates, acrylates. Mdst preferably, the substituent is selected fromthe

group consllvhicragd @hd d€MativeSNhereet] eulfexidss aadidadativesthetesf, cabowetrsl s, et hers,
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sul f ox ri atlves t here e nsjtive
adnestve 18 S eetanE2n 3-8 iRy TRt e, PRy EhSr oL t5nd when
pressure p4foagrandeigrivatives hieeh sdenisdrcidred derativstherpef, sufaxides andr heat to
activase theaadiesdve, caTHSt&aﬁé@:’lﬁﬁcKA@waﬁds[ eifgleb, dcsylade enstanifeblyl the arm:mt of
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si npl e fi Heraof anfi saifcemMiecas] detivatks trengf.por es on t he substrates which can be
popul ated by the adhesive. Another theory is the adsorption theory, which
accounts for adhesi on by wetting: The adhesive wets the surfaces and then

secondar y PRt B a P4t or ces (van der Waal forces such as di pol e-di pol e,
di pol €0i nduced di pol e and hydrogen bonds) accounts for the adhesive

20st 1 engt BressPiBerditl 8BS R §RsEWhE fofrl‘?ira SR8 whbepleegk £ alapPlcapsidt i es of
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10° Pa at 100 Hz whereas G” should be close to 10° Pa at 0.1 Hz and dose to 10™ Pa at 100
Hz. Molecular weight is related to the actual values of G’ and G” inasmuch as the complex
viscosity is related to with G’ and G” as w-n"=,/(G')2 + (G")?, where n" is the complex viscosity
and w is the angular frequency. In turn, the complex viscosity can be related to the real

30 viscosity (n) through the Cox-Merz rule and further the viscosity is related to molecular
weight through the Mark-Houwink relation (n=K*M?, where K and a are constants for a
specific polymer type). From these relations it follows that an increasing value of the
molecular weight is followed by an increase in ,/(G')2 + (G")2. On the other hand an increase in
either G’ or G” will be manifested in a higher molecular weight. This serves to demonstrate,

35 thatif G and G” are outside the window of values required for an adhesive it is possible to
alter the molecular weight and possibly the degree of cross linking of the polymer such that

optimal G and G” values are obtained.



5 1n order to test the adhesive properties thensel ves, several standards
are avail able for evaluating the performance of pressure sensitive tapes;
in parti cwban11A8ddsb D903 and ASTM D3330. In short, sanpl esTanoprepared
where the adhesive tapes are placed on risgid substrates (e.g. steel). The
tapes are then peeled off at different angles using a tensile tester 5and
the force needed to performthe peeling is nonitored. Specific enbodi nents
of the invention The present invention provides a nethod for manufacturing
a ski n-f r iregrdényto pese e adbesengonarics thaiheebies.cecwaptaideide are dvailableffpr st aspect
t he met hodvmQmRg tregsertbitansd @lﬂﬁres@ﬁre sensmve tapes in part|cular ﬂSTIVpr)Q)Bi SangTA matri x

cOMpos! {1 B3, SOTDLLS! 19, 20O KIELL.q pOtRL 48 Dkl BheOle et OaggT 2! formul 2
the matri substAten& 9168 Fhesterss ase thep pésdgb@ Alcdlifferentangles peing %ltqn@ihf.tesc\sr t he

phot oi Ri t bad Ok Sorad BedaedittthewoirhtHe deBhgn@bbhixoréQnposi tion after curing, the
| i keli hood of photoinitiators of |ow nolecular weight | eaching fromthe
surface of the cured material is 15reduced. The matrix conposition nay

addi ti ona#&,ﬁpgp,%g,g’eq,ggop{ SRS ephesi ve-form ng pol ymers and/ or

adhesi ve-f'orm ng nonome ternatively, the matrix conposition consists
of the polyneric photoinitiator of the general formula I; i.e. the
pol ymer i c Tidheregdnhint érétion lprdviiled B eéncbiitldforcraameatating @fskhlffaerma/t fressuedEnasve i on.

201 n the plYTELL G, RIAGH, Qiq%ifﬁ_i,taatsf?efct,gﬁe %Q{hﬂ?’kd;}?;(r!#sf %hR%t 0ge.R3 are

i ndependent|y at each occurrence i1dentica erent, linear or branched
al kyl ene or cycl oal kyl ene groups; wherein R2 and R3 nmay be substituted with
one or nore substi tpendisg 8 elagtd @ohpbdittan GMprisidg 8 edlymenst @ossinitedtdredf she am des;
hal ogep atons; sul fapgsirsihf gnic derivatives; NH2 or Nal k2, where alk is
any Cl-C8 straight chain alkyl group, C3-CB branched or cycl ic al kyl group.
R2 may be -CH2CH2-, in which 250ne or nore H atons nay be replaced by A2.
Simlarly, R3 may Fb(a%)rQRIZ&-)Q-O,)O-(Ha(AAhi@)ErRa(lAe)Sor nore H)atons nay be repl aced
by A3. As an alternative R2 = -CH(GB)CH2-, in which one or nore H atons
may be replaced by A2. be -CH CHB CH2-, in which one or nore H atons
may be replaced By 39 ”\?\ﬂ‘aé 9IRs'8 W@f’i?oé@éff? U8 PN de

nmet hyl ene, et hyl ene, propyl ene, butylene, pentyl ene, hexyl ene, heptyl ene,
oct yl E€NE, As the photoinitiators are bound within the matrix composition after curing, the likelihood of
photoinitiators of low molecular weight leaching from the surface of the cured material is
15  reduced.

The matrix composition may additionally comprise one or more adhesive-forming polymers
and/or adhesive-forming monomers. Alternatively, the matrix composition consists of the
polymeric photoinitiator of the general formula I; i.e. the polymeric photoinitiator is the only

component of the matrix composition.

20 In the polymeric photoinitiator of formula (I), R; and R5 are independently at each occurrence
identical or different, linear or branched alkylene or cycloalkylene groups; wherein R; and R;
may be substituted with one or more substituents selected from CN; azides, esters; ethers;
amides; halogen atoms; sulfones; sulfonic derivatives; NH, or Nalk,, where alk is any C;-Cg
straight chain alkyl group, Cs;-Cg branched or cyclic alkyl group. R, may be -CH,CH»-, in which

25 one or more H atoms may be replaced by A,. Similarly, R; may be -CH,CH>-, in which one or
more H atoms may be replaced by As;. As an alternative, R, = -CH(CH3)CH,-, in which one or
more H atoms may be replaced by A,. R; may be -CH(CH3)CH.,-, in which one or more H
atoms may be replaced by As.

R, and R; can be selected from any alkylene group having up to 25 carbon atoms and include

30 both branched and straight chain alkylene groups. Exemplary, non-limiting alkylene groups



nonyl ene, in the nornmal, secondary, iso and neo attachnent isoners.

Exenpl ary, non-limting cycl oal kyl ene groups include cycl opropyl ene,

cycl obut wenei/wyabopent yl ene and cycl ohexyl ene. 5As sefcomKk2abmsez27t he

al kyl ene groups R2 and R3 may be substitued with, apart fromthe

photoi nitiator noieties, substituents such as CN, azides, esters, ethers,
am des, hal ogen atons, sulfones, sulfonic derivatives, NH2 or Nal k2. "al k"
is any Cl1-C8 straight chain al kyl group, C3-C8 branched or cyclic alkyl
group. Phoclofinmethateoe, ettvileei mrepyian, bdyleoy akwniehs; hexyidoedhdntyl®R, edidémy, R3 as

desi gnat EQOrQ%nBZﬁ%n(ﬁiﬂgl RI6A}y, |§Mb%6%e&3tt§€'ﬂﬁ1eﬁas&ﬁé?s b&eﬁBMryonoﬂ he
10phot oi n|lt| at or | eti dependent ly at

SO T A L L R SR WL A
cycl oal kyFvaphexisseor aryl groups or are independently at each occurrence
selected from H OH, CN, hal ogens, am nes, am des, al cohols, ethers,

t hi oet her nes erivati ereo ic,acid nd der| vatives
t her eo E‘EF? OXI ¢ Ove’andaldgenevga?u ved a?i ],Bé by i)tupela W'th apa t5 NS t cyanat es,

nitrat es PRRtpIDItaCEBI0ICHR, yetshipeRtigE4ch &ﬁ(ﬂ'\yé?ﬁ%ﬂ é‘ﬁ@’ So%h‘dérsam'?ﬁﬂ W?Q?ﬁyl ene
oxi des, peﬂoyns| sWbngay sulfohic demesyesp OHy TNyl “ane &, anp @l ‘e st@gis chpo biganm des,

pol yacryl Eﬁoﬁé caito' aﬁ]tcb(éaeé‘r%enc%m | PO Hﬁ(ﬁB H%thy?moleﬂeéﬁﬁ%e% ‘Fe%ﬂyY}ﬁ?e Rl and

R4 are al rou e Su art fromthe
phot oi ni tF%%?d}“ %lReP? %?'9”@196@1/ Ft(dér?ﬂ%%c(dc)hwa%reélw?”@t Caai’Fdéé? ®8ters,

et her 30 anhaddsiti2O( mogties CAMNReRheren. R CONR'-, where R and R' are al kyl
groups, suitably Cl1-C25 al kyl groups), hal ogen atons, sul fones, sulfonic
derlvatlves NH2 or Nal k2, where alk is a straight chain al kp/
group, C3RcAYi-dreRdePearenty of Freh grriieng: 8?]%":3'[958 STeHFt‘P‘gar'8F PRl PR can be
coval ent | gr ¢yclnkled grapRIr amidirorrs Rl aggndbpsidgnty atckably oRU(r&de selndedd¢AL) . wher e
Al and Adopaon h%lo@@uys @hireb iR} Atdhols! &hers, ARkl SudRSCandRRAvAbave. 25R1
o R T OSBRI B BRSPS ERE S AT SRy LR
from ahy éPWPatg$ @dﬁtﬁa%'wgte&pm!y@t"@@nesan'M‘?fh‘d{fW'C@ﬁdmiyﬁtqpm'dee @?@‘ieﬁr br anched
and strai ghyvighayrioliabriey) pdypedppRned eI, Yool ya@itel,| poilyhtrigted) ponlstygérREps

i ncl ude nglg(p%((]l ur&p]g%% propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
in the normal,” secondary, iso and neo attachrrent i soners. Exenplary,
non-limting cycl oal kyl 30groups include cycl opropyl, cyclobutyl,

cycl opent W soatetkacasc wbdrer,ydnd RRareadiil| Réd @qingralpspthbg nﬁaelbecmtedtufcerdomrabyért
groups, Spgh (as r?o@cyn|ﬂ£t9m5|'e§eshXﬁs%%t?gﬁ&h\c’?s@ﬂl uR, % Oesktl RO LA

Exenmplary, non-lim, g ﬁr oups inclu 5) Cé furanyl ,
t hi opR®nyke-9pyNGiRyer R QINBnoH %rﬁﬁ a”"a%d”f’é\"l”kﬁr%tt?ﬁe?ﬂ&f?b' Rt &End@" s can al so
be H, OH, Q@bs)hmlmenmmsamlﬁoe@, f@fogic defRtiRYs, NiWher el wizard alR'is aryeClaCky|

\?VLOUpSi? S%rﬁ@’h'c”allcém%o@l k¥ c8 BPHRLHF ) ch@-mk Estol £ PRotoinIRMRieti®d caR CONR' -
ere

al u
5031/ 160606 A ERLEHEY E%%f%‘??%’&céﬁeag&%ﬁd B BiB9 0 Brleonnee Aephbicon
t hi oet her 8¢ arydfftomeiwteandatdempigtgs deessibethelpayef , sul foni ¢ aci d and derivati ves
t hereof , sul foxi des and derivatives thereof, carbonates, isocyanates,

Q_L]Ejr %gcé_ﬁl %edysgr‘i[1aélcn ge?desnn){ He ttae%‘%l%/P%cug%?cetldentlcalll%g#ergntganegpgllbr}aencﬁod e, Rl
alkyl or cycloalky! groups. R, and R4 can be selected from any alkyl group havmg up to 25
carbon atoms and include both branched and straight chain alkyl groups. Exemplary, non-
limiting alky! groups include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, in
the normal, secondary, iso and neo attachment isomers. Exemplary, non-limiting cycloalkyl

30 groups include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

R; and R4 can also be selected from aryl groups, such as any aromatic hydrocarbon with up
to 20 carbon atoms. Exemplary, non-limiting aryl groups include phenyl, naphthyl, furanyl,
thiophenyl, pyrrolyl, selenophenyl, and tellurophenyl. R; and R, can also be H, OH, CN,
halogens, amines (e.g. -NR'R”, where R’ and R” are alkyl groups, suitably C1-C25 alkyl

35  groups), amides (e.g. -CONR'R” or R'CONR"-, where R’ and R” are alkyl groups, suitably C1-



5i ndependent|ly be selected fromthe group consisting of polyacryl ates,

pol yet hyl ene oxi des, pol ypropyl ene oxi de, polyvinyl pyrrolidones,

pol yest erwo 2pnlgaespdes and pol yur et hanes. The nol ecul ar pegipkro110f502ai d
polymeric entities is typically in the range of 50-50,000 Da. The indices o
and p are each a real nunber from 0-5000 provided that o + p > 0. The
indices o and p may each be from 0-3000, preferably 0-2000. 10The indices m
and n are each a real nunber from 0-10, provided that m+ n > 0. Suitably,
m and n afeab albdhurams), picepls; etherst thineti@r sulfones @rdadsriyatlesSthepobsilfted acldat m +
n > 0. MEk& &HivhRRE Yherddr sulkos@td/aRd d&livatives 1R a&donatds, isddtfanatdd, Afigredspect ,

m=1, n =0_and the r | east 1:1000, preferably at |east
1: 500. acryla% de '?ﬂ”t@@ O'Q' gﬁg s§'§a§$’eH ‘each a real nunber fromO0-5. Suitably,

r and s are each from O- 4, 15preferably 0-2. Suitably, r and s are

[ Rdependeﬁl?&l?érrﬂaor@l’ nga}’lﬁ%eén b&selbctel M FolynTdiR ehfiﬁﬁsC§§arﬁﬂR4mnayQaiacl’pi rhandbs in
t he geperal for sent_ an aver. um an r a er eby
represgnts Ffetndmlé{?)fer?ele&%&l éhe 9rog Qacfns' |calpfyacrﬂates’ DBI thn?éne %X'desaft ed
copol yrner QO'YH‘H@"%‘SQ&WMYVMBMBMBBPSBRO'H%WH@WW@@%raﬁﬁhP@Y%?tf?,'?}esrrﬂ}? be

ment i oned magcasr eGPl SidpolandrandonascOpelcyivan theX@hAs: @roeoatploa. of t he
identity of formula | applied to a pol yrreric photoi nitiator described in
the present invention is given in Schene

2011/ 16063¥PCtrEKM R B56297° @awbﬁbfr%|ol(§ﬂ08tpr@’fdeﬁﬁ'?ﬁtﬁl+I’IP £i 4’8 INdiceor di ng
to the i nvend pomyrmayh haven a-3000 qeefeablywei@iot bet ween 5 and 10, 000 kDa,
preferably between 10 kDa and 1, 000 kDa, m)re preferably between 10 kDa and
500 kDa. In the present invention, M" (the weight averaged nol ecul ar

wei ghty i §h%'§%'aestr8 aBhAPHCIAER P 2R £ WBbeﬁcSWWFP PRGN P itat 5% SUEEM Mci ency
of the polamalreoeaphm okagiet ofeftoor 0O-Bsprafepably @bheovitdd thgsmreh atGediotco how wel |

the phot okfiablathor 1'aﬁd/QJf £aded, vy nt he, ﬁ(ﬂhﬁl%n\é%ss&f M DG, RA & BRI he katRr

nononer (s Anpn ane inthis respect is the nol ecul ar
wei ght of tpH%aﬁo'ﬁ%§ IWH? pé?fara%'y@ﬂ% Cg(ﬁoéir wei ght which is too high does not

allow for good mscibility of the polyneric photoinitiator wth other
conponent $hOhditdra MBIk eded FROS InlinBE:- frd DS Eably, Plnd iSreRbESREH 0-4,

15 preferably 0-2. Suitably, r and s are independently 1 or greater, e.g. 1 or 2.
The indices m, n, o, p, r and s in the general formula I represent an average/sum and the
formula I thereby represents alternating, periodic, statistical/random, block and grafted
copolymers. The copolymer ABAAABABBABA having the formula A;Bs may be mentioned as

an example of a random copolymer.

20 As an example of the identity of formula I applied to a polymeric photoinitiator described in

the present invention is given in Scheme 1.

o L o K
C ®

HO/Y O\J\o/\r O\)\o/\r O\J\o’w/ O\)\OH

Scheme 1: Example of applying formula I to a polymeric photoinitiator. Formula I then reads



10i nvention is the mscibility of the polyneric photoinitiator with the

ot her conponents in the matrix conposition, when considering a

t wo- conpowenbiisiessem In particular, if the chem cal narurmxaod/eoiecul ar
wei ght of the polyneric photoinitiator and the adhesive-form ng pol yner are
markedly different, a poor mscibility is obtained, which in turn results
ina mtrix conposition that is difficult to cure. 15Photoinitiator
Moieties In Formula (1) above, Al, A2, A3 and A4 are identical or different
p_hot oi ni t|TIae§. myahwlee‘teirqutoiﬁihi@tooia¢¢bltdiirwtt9rthmfovmif)reslaﬁ\m@ve@molﬁ@land:igm may be
li nked t 0p&RveeRR and0 OWlQbaRtﬂlﬁzfé'rﬁﬁ\}D@&Wbé/rﬁi(ka[aVén@ 1ao®p®§eﬁwo&r¢?é@rabvhel ipﬁcer
group nmay, he se rou nsi st i ene al kyl ene,
aryl, andb%WE']éﬁ %ﬁ%?ﬁBQb %tﬂeWﬁg mv'“mn Mb& We@mxa ﬁém%%eqselected
20f rom t hé’e'sb% lfseﬁtq¢f@rﬁéter'g¢ %m'yaﬁﬂﬁpﬁqtmﬂt@torsl? 3 and Rf4 and additionally
fromgroups consisting of alkylethers, such as -(CH2CH20)t-, where t can be
32%/' hg%egg&mg;ﬁgfol% ﬁwrp %%%ﬁc ptho}utcllgtop{seasrneorr]ltg o*hrél' rl‘r%_?::s(?e ategtoohoévgélr Ietalcf‘;[ Sre I'S
speci es ( Peiainigptor éd’i‘%‘é?%‘)“”&% aﬁh@%ﬁ%e&)r@@n%myw(%éK/@Pmm%ﬁérﬁrwgstr eactions
or transf onpseibhtofararfidters pi efisaesped: ip trepesitquiapiveigheofphopradtinitiatat. ar 1 s good
over | ap bﬁH’é@&IQr }Ié?&t'v% A Jhﬂog Rlgh LY rgr‘% aﬁcR?Fng;bHE‘ Abili) S Glé%%{éhlé I ator

absor ptl on spectrum eSI re roper IS a_mnor no overl a

ap
bet ween t RRP'YAGEST Hith Pté?f—‘ o8P P tBR ”?B%&PF\BH%‘%‘d”PFPPétaPWPF fedresetombi ned
absor p@ i omvep®ots timmadcitilineofoha polyoemmdnititaterwithitee ntatr ¢compo@adslin the

conpat i bi Hamk cgfnpgmnpwhwwng.eernﬁ%t%%ﬁnbamf systent. R pERESIAAif @R Slesichng Of
material to enbodi nent of

The por yal BT TsHBE BRAR S Re Rt P Pl CRB e OB L AD. A3
and A4 ar eolydemare owrkedly diffefdnsrapaor pticstbdivnis obtaingd, whithein ites ressiteiteed from t he
gr oup Ccongiagixd dehpeditiddenzas airRtioey &re.phenyl hydr oxyal kyl ket ones, phenyl

am noal kyl ketones, benzophenones, thioxanthones, xanthones, acri dones,

ant hr aqui nones, fluorenones, di benzosuberones, benzils, benzil ketals,

a- di alkoxyhcieatigigh¥peiiss, a - hydroxy- al kyl - phenones, a -anni no-al kyl - WD
2011/ 160639PCT/ DK2011/ 050227 9 phenones, acyl - phosphi ne oxi des, phenyl

K nel
et ocounar | PO%mu%é aﬁ%gve fez,l %Ifqgi?, I%qgj i 4l oygl%r\éﬁfsphopo%{lt?a(%& m?lg(%Ef i vatives

phot oi ni ti ator I'so” consi's
of the photoinitiator noieties Ilsted I n an enbodi nent of the
pol yal kyl etdianitiglapindictits A,aADRA; BECAIBayeE [InRed thli Ry R)tahOR,, réshectd@ly, A3 5 and

A4 are idgntlg r09§ 1ﬁ21!a%égéue&upolf}\%%%é&e%tf%rm %d et%n% §%Fﬁ®|£rfeom the

group consistin groplop enone
t hi oxant hBW@a'kb'é?Fz@Fy' %H@HW?Q‘EIFWI%W@UPSC Wﬁﬂ?@?ﬁ@f%n'&a”%w&eﬁe@‘ftﬁ%r
acyl phosphromehoxdntkefungiohalyequpaas REES, Ratany 85 atdh edddiirhallyTien preopoi ni ti at or

noi eti es Alsishig of%&y%%r&u&\aég &l z@ﬁn%\;hﬁFe Qfan ‘E!@%hx}’ﬁ\%ég&e& fl%fm 660.

photoi nitiator noieties |isted. In an enbodi ment of the polyal kyl et her
photoi nitiator according to the |nvent|on Al, A2, A3
In the present invention, a photoinitiator is defined as a moiety which, on absorption of light,

generates reactive species (ions or radicals) and initiates one or several chemical reactions or
transformation. One preferred property of the photoinitiator is good overlap between the UV
25 light source spectrum and the photoinitiator absorption spectrum. Another desired property is
a minor or no overlap between the photoinitiator absorption spectrum and the intrinsic
combined absorption spectrum of the other components in the matrix. Good compatibility of
the polymeric photoinitiator in the matrix consisting of material to be cured is also a property

of interest.

30 In an embodiment of the polyalkylether photoinitiator according to the invention, A;, Ay, As
and A, are identical or different photoinitiator moieties selected from the group consisting of
benzoin ethers, phenyl hydroxyalkyl ketones, phenyl aminoalkyl ketones, benzophenones,
thioxanthones, xanthones, acridones, anthraquinones, fluorenones, dibenzosuberones,

benzils, benzil ketals, a-dialkoxy-acetophenones, a -hydroxy-alkyl-phenones, a -amino-alkyl-



and A4 are identical photoinitiator noieties. However, Al, A2, A3 and A4
may be at |least two different photoinitiator noieties. Suitably, at |east
one of AlwoAB11/W863and A4 is a benzophenone photoi niti at ecTmK201y05027 | east
A2 and A3 may be benzophenone photoinitiator noieties. 15The photoinitiator
noi eties of the invention may independently be cleavable (Norrish Type 1)
or non-cl eavable (Norrish Type Il). Upon excitation, cleavable

phot oi niti ator noi eties spontaneously break down into two radicals, at

| east onepigmongsi etyl-pospeae bxides, ehroviddetacouradyinsr dlete, andpyrdidegend derpatifasom nost
substr at e&ere%e rﬂr@ipﬂot@ﬁ'\m@fdﬁ roletied NAiaN O\, BRNZ] danGisBlckidist kdicdivSves BN@AY

hydr oxyal k eton an d] praenyl am noal kyl ketones are inportant exanples
200f cl ea@ ?'n' f)tﬁofn(? ATt 1> noi eties. The photoinitiator noieties of the
invention are efficient in transform ng light fromthe WV or visible |ight
source tord ﬁﬁ&%\bd&ﬁné’rﬁldf fhaIps|ymw|@chercpaaatoahx&rtcr@@&ormy@foo@e fhvattRABAQAY A0t her

2Dt | o At QAP O MERALY I e B I AR B e COUBLS ARG NG o

coval ent | hl‘/f‘rﬁk\eé m%hx'wwhmrr Rengpbersinal thicxedhonsr bepatieatnsagyionateel y or
bot h. The candlthotquoangfbestoacéth@nacyboghbmeroide Ssilatd, and detivaes dredfelheenhance
the over abloghiléhFRRNEOL, &l 30UAPACRIRL Bhfllst bAlAl Sy GARAb o hBady

mechani sm sim | that” déser| or t he non-cl eavabl e photoinitiators
bel ow. SuFP&BFSy'Sth he phot oi ni tiat or noi eti es of the invention are all

non-cl eavabl e (Norrish Type I1). Non-cl eavabl e photoinitiator noieties do

not bﬁ@akIrﬂ%nl&b%?ﬁ'en%ﬁﬂh%%BI‘yQI?ylethQ%oWrﬁ’cYét&Pa@&)réﬁ% %V‘Lﬁé |nQQr$c§>th| !At iags for
t he | eachin 1 nmolecules fromthe matrix conp reference

see e.g. ﬂ”"g (¢ ﬁrBé’F{‘t'CaJph"%‘é@%?tm°'et|*§’§s€?1‘%"?"§'f rSudfe ’r\ib"’lnééﬁﬁr*?r’/ bﬁﬁb‘[eS%ﬁ\élfh stry",
Bl ackwel | differentdeetoiniggan) moildesi t ed non- cl eavabl e photoinitiators abstract a
hydr ogen atom from an organi c nol ecule or, nore efficiently, abstract an

S ot o SHBHE BuBat bt o "RART s i's ARl ey Grndled: adrgafear O

cati on onamfhes reilisebﬁttrftﬁﬁomew phatingiatos Moisitikdwed by proton transfer fromthe
radi cal WD 2011/ 160639PCT/ DK2011/ 050227 10 cation to the radical anion to

pr odu tyo ed r. dIC t he dlca n the electron donor
e oSutt 1 of By et rhRiesar i Phudr 881 ARl ¥ of Bep P OB ST ol oo
Benzophenénex- %ﬁdatﬂeﬂ‘é&reﬂl Tvee Hhé@og @é%taa@ﬁ ﬁﬁ?‘(ﬁ@iﬁrﬁhﬁ@rfetsa,torm@tﬁénes,

ant hr aqui BsuRemeolslyUDERKMINA Into BivD RIAZAIS LR BERN& R, of RARE id rBacti@aenquiar by |

ket OCOU”BBMEr%c?aLﬁ/d'r%Bﬁ{ %ﬂ%orﬁﬁ?o@éu%&rﬁ% B@%m %ﬁ&l’ﬁp&@drr&h&%% Abkhators.

Most am nes wt osi t rogen atom and many
thiols w F?talﬁbrpke%(éh\éjlr%?'r‘wfeﬂ’a%?@ PR aB‘HB?'BY'r‘fFEOP%Ft ?5? TRRATENT @SSt he
I nvenki onofadevlleplataibitiytononietése avaiiotoiniGabf mbintidsi cditherigvephiat aierfficieat or

moi eties Qf@andfobdling 15i8roR @RV viRR IRFESERE o PMEMVE BflcalRRbh LY
abstract hydrogen atoms and other labile atoms from polymers and hence effect covalent
cross-linking. Optionally, amines, thiols and other electron donors can be either covalently
linked to the polymeric photoinitiator or added separately or both. The addition of electron
25 donors is not required but may enhance the overall efficiency of cleavable photoinitiators
according to a mechanism similar to that described for the non-cleavable photoinitiators

below.

Suitably, the photoinitiator moieties of the invention are all non-cleavable (Norrish Type II).
Non-cleavable photoinitiator moieties do not break down upon excitation, thus providing

30 fewer possibilities for the leaching of small molecules from the matrix composition. For
reference, see e.g. A. Gilbert, J. Baggott: “Essentials of Molecular Photochemistry”, Blackwell,
London, 1991). Excited non-cleavable photoinitiators abstract a hydrogen atom from an
organic molecule or, more efficiently, abstract an electron from an electron donor (such as an
amine or a thiol). The electron transfer produces a radical anion on the photoinitiator and a

35 radical cation on the electron donor. This is followed by proton transfer from the radical



or visible light excitation, such photoinitiators predom nantly cl eave by a
Norrish type | 10mechani sm and cross-link further w thout any conventi onal
phot oi ni twet2or/poesent, all owi ng thick |ayers to be curedr/oReoemishze; a new
cl ass of [3-keto ester based photoinitiagers has been introduced by ML
Goul d, S. Narayan-Sarathy, T.E Hamond, and R B. Fechter from Ashl and
Specialty Chem cal, USA (2005): "Novel Self-lnitiating UV-Curable Resins:
Generation Three", Proceedings from RadTech Europe 05, Barcel ona, Spain,
Cct ober 18stR0 tRB@Fadigabbniorito prddicp Iwurish@§4¢d radicalseefttizese Aht eadidabwetheat al yzed
M chael a@@etpdn%ngflsgm.@ﬁwéacﬁ.\% @%'bytf'é&ﬂgﬁwt/(ﬂﬂéén aa&ﬁyﬂoam&tau&%t@r khlb S

nei ghbouri ng

formed wi a_.nu u rnar
car bonyl 5%&%@”%@?%&& SRR NG S S M b
al so been Wﬂ@?ﬂﬂ“?fb|dél§nmut@r¢(‘.esfl‘h§n§‘l§n?nd\memuéﬁ@?ouawdnf(:@rﬁ\.'mmrb?@yeﬁmﬁs
AI benas | eoﬁﬁ‘nﬁﬁa&éﬂl@m@mdtlﬁbﬁdwo%&m@s&Htﬁb‘a d-HGond ot d3pddisdn 26 (h2HX3ggen

"Maleimd tiv i RLoge f 03, Berlin,
Gormany, - RSUCAr g 1400 SRR o LRGEEHL R J SRR TR EPE P
initiate H%‘rt@warepmeS?rﬁéw @theéhabr‘real nly by acting as non-cl eavabl e
photoinitiators and, at the sane tinme, spontaneously polynerize by radical

addi tion agf. &ﬁ%ﬁﬁ&ﬁhc{@# rﬁﬁ‘}m éggleﬁl&uabé RitRARk sch;gle &QFé E)ljeg)é?\t m"er‘?uoﬁt HU;SHFHQJ\}N

absorption o i sappears in . e, eimde is a
25phot obl 828HP'RYIBIRST G AR t5H G Rﬂom'rt"i‘ﬁt%rs@WPE’P'%%C'?@[VGﬁééé\i%rfsé YR cur e t hi ck
| ayer $0 Soechanisamengiseilinfefurthef witHeet amywveentdanGonal piveoipikiatbopresdnit,atllowingoi et | es
i ncl ude a'EhleQ%t‘s fo\R CQII'eEf @Jc@my Ta)ﬁ@ﬁ%la@é of@j@@bﬁéﬁﬂa%ﬁhomlﬁtbﬁ%as haf erably

t he absorban initiato di fferent

e o o B B, Shud o ha e Ty P S S efEn L efplaenar o

The di ffesmaltpﬁb@mucm Y$Amt2008): hwveb%elfallnltlanmaauwutaéle RB?ISIhS remegkioavabl e, or a
30m xt ur em%et;bﬁbaé/e@mgeframdaaam:hczhﬂ;@mbj %rcaﬁan@] Sibh, oktob@VEFr B 2qUBOVAI 1)i ti at or

moi et H?S mailﬂéx |8E6§t§ gﬁ inga%& cgtalg%ed% Pazfdlt%ﬁ l*:)t%e esi.%rt p%%y?lﬂr{cpon%l by J. P

Fouassrt er activi mer i zat'

Phot oi ni t ?%ﬁ/'é‘ieéa ”et‘ﬁh’rk ig forp)sd W_Lth@lnumbﬁr Ofwaiemﬁrb?ﬁr%”rqt?@sr|eﬁCW'FWWr Sci ence

and t echnetiggylringv@krbonlllgrédipehot o-i nitiati ng Systens"), ed. by J.P.

Fouassi er and J.F. Rabek, Elsevier, London, 1993. Briefly, efficient energy

transfer or electron transfer takes 35place fromone photoinitiator noiety

to the ot fiegtherelinitighiag systqm based g SrafiAIES PRFIalsODRAR IWE)THIER PY fHe NSREN+

benzophenvn&)ang, behe.apBenp frem-Alkmby16-Corporatied biyd Braty aphastend]C, bpthhisexant hone

+ nneﬁ@yl ﬂ)‘ gﬁhﬂglﬁamlwlgé‘amldll?glﬂ!e%ylPr&@&chb%]from NQTech Europe 03 Berlin,

2011/ 160639PCT/ DK201 Furtherpore, it has recentl é’ (tj)een f ound

t hat cova grﬁrfe]ng; I}lqvlelwgﬁ' 3251%})(9?0\5&, llp( i89 %4 Vincentz. Maleimides initiate ra

hydr oxyet helxy§irageryhpind-Dyectng qsrr@pareaiabdﬁrmﬂotqmllatws|aed,@@m¢estamealr¢6y avai |l abl e

\t/)v' th tlhehg oﬂ%eaﬁmepolwn@a@élsﬁraaQé%dd.aada@eaazc@mg@m&*e dJﬂlbfe%n@Qh%@Mg& 4b|(4-
enzoyl phenox eny op one gives.cqnsi derably

i aher. | i SRR ER S ef SRR RENY Inc EVARE o FREFEC R o

m xt ug® oPhqtpldeachips segieipideter: db'ﬁﬁ@ﬂ%d@!(e §@éss'§'e ‘F{Gb'@l thiclyledeid- R, Li ska from

Vi enna University of Technol ogy, Austria (2005): "Further Coval ently Bonded

Phot oi ni t P from RadT r r Spai n,

Cct ober Eg‘ g §861g0J||%grﬁ Eﬂegﬁvené(%s tlée Sln (fmtlal%lr Qggtﬁ%%clu%% a?%a%%%? di fferent

phot oi ni t FHeGPT WB?SeftﬁPé%tOWﬂ?t% NIRLSS- d’l‘ﬁf?ﬁab'éﬁﬁe %&W@F'@ﬁe%ﬁ‘@ dbfifectifgenthen t hey

are presephotoinitibtioes HaBedifi¢regor@Elengths, so the total amount of light absorbed by the

system increases. The different photoinitiators may be all cleavable, all non-cleavable, or a

ical

30 mixture of cleavable and non-cleavable. A blend of several photoinitiator moieties may
exhibit synergistic properties, as is e.g. described by J.P. Fouassier: “Excited-State Reactivity
in Radical Polymerization Photoinitiators”, Ch. 1, pp. 1-61, in "Radiation curing in Polymer
Science and technology”, Vol. II (*Photo-initiating Systems”), ed. by J.P. Fouassier and J.F.
Rabek, Elsevier, London, 1993. Briefly, efficient energy transfer or electron transfer takes

35 place from one photoinitiator moiety to the other in the pairs [4,4"-bis(dimethyl-
amino)benzophenone + benzophenone], [benzophenone + 2,4,6-trimethylbenzophenone],
[thioxanthone + methylthiophenyl morphaolinoalky! ketone].



10or pol yner. Each and every one of the above-di scussed types of
photoinitiators and photoinitiator noieties may be utilised as

phot oi ni twet20r1/1své3et i es in the pol yneric photoinitiator ecera/@Eoasent

i nvention. Polyneric backbone (photoinithator segnent) 15The pol yneric
backbone consists of a pol yal kyl ether segnment with the general formula
-(RR(A2)m0),,-(R3(A3),-,- Op- wherein R and R3 can be sel ected from any
al kyl ene group having up to 25 carbon atons and include both branched and
strai ght Elrghermerekiy heswecanid begrcfooad thgt enaetflyouped 2-Bxdropt- B4 (2-non- 1 i mi ti ng
al k%/l Iene gmbm,%mombweu)m&%h%gan @Iohyl A& is E(frﬁ\ﬂélﬂcﬁnﬁa\([aﬁéﬂlé’\lv@rm@\ie

pentyl ene, hex ene,  non n in e norm
205econdaF§? Ts&’dﬁﬁuﬁ%g%giTﬁ%ﬁ % oS5 g Mo C@ﬁ%(4'y non-limting

cycl oal kybetey gfrenopstionopiriy! %:9\#1r@mbpwpwd@yon@'vbfle@mmswr@h'é,higéyrcih@p@ﬁ\t yl ene
and cysl ob@xiyh®neradical @iy nesibath teant a ofpleaxied yrahdiynloakpastepbobainakt i at or

accor di ng L 0%_}»33? .h@‘éﬁé‘k' qg'(a%%nf\g rgetg\?\fe%é&%ﬁ'?&gﬁ‘&?dy !L\é(stnacﬁ% 2“F2Ll§r]fﬁncl whi ch

one or nore ere usi on
of poIyprSﬁfﬁﬁﬁéBﬁ%FagxﬂﬁPF§“Y%'%H%EBBQ%W%PRﬁ@@R%EWEP?ﬂ%ﬁ%VE N3 mP2Rdhesi ve
behavi our Octbberais-znivod; voery, poB73-&ie pakntal Tisl sebhiethaptititrentmihbioatittitoraccor di ng
to the i n%[&lé@rﬂay E%Wé?dcnwcgnt s%r@@ﬁjc éﬂ%ct@r\/\ﬁleﬁ 9‘%2@%1&@%1: % th%)ggﬁgr in

whi ch &ne or nore H atons nay be repl aced by , respectively.
sui tabfy, “bH"®2 and R3 may be -CH(CH3) CH2-. In a particul ar enbodi ment,
R1 and R4 may both be -CH(CH3) CH2-, in which one or nore H atons 30may be

repl aced Eé(ch'%'nd eaé}gj oﬁélof tﬁ@%&ﬁ/@tdls\f@syd ty'st &%ﬂ&oﬁmﬂ%@"oﬁ's Erﬁlﬁph’%kdﬁ%ﬂ.a&é\e groups
may, apart substlt ents 3uch as CN,

0
o e el & ey e PURED 7 bk e Moighi toe PP e B SRy B and R
are aIkyIP@$@Eﬁyem§Wrtably Cl-C25 al kyl groups), hal ogen atons, sulfones,
sul fonic derivatives, NH2 or Nal k2, where alk is any Cl1-C8 straight chain
al kyl grouyp, C3-C8 branch 2011/ 160639PCT/ DK2011/ 050227 12 or cyclic
alkil grou%””ﬁﬁ”FSFﬁF??gkg%"%%ﬁ%??”@" an be covalently linked to R2 gnd/or
R3 as designated by R2(A2),-, and R3(A3),, where A2 and A3 can be any of
the phot oirkd ﬁdlﬁﬁ@rc baBLBkd @PsiEeDES bk IR Regnéit Withdh& gsherdl foimulg and p are

as set OUt(\I}a(gq EFPLAY?EE)#C V\;%hloe Oli rg Ejl Eé)nr Be se‘ec{et]?rolnpan%rll l!ypene 3?%' yethyl ene

oxi de deri
having up to 25 carbon atoms and include both branched and straight chain alkylene and

cycloalkylene groups. Exemplary, non-limiting alkylene groups include methylene, ethylene,
propylene, butylene, pentylene, hexylene, heptylene, octylene, nonylene, in the normal,
20 secondary, iso and neo attachment isomers. Exemplary, non-limiting cycloalkylene groups

include cyclopropylene, cyclobutylene, cyclopentylene and cyclohexylene.

In an embodiment of the polyalkylether photoinitiator according to the invention R, and Rs
are independently -CH,CH,- in which one or more H atoms may be replaced by A, or As;,

respectively.

25 Inclusion of polypropylene oxide units in the polymer backbone improves the adhesive
behaviour. In an embodiment of the polyalkylether photoinitiator according to the invention,
therefore, R; and Rz are independently -CH(CH3)CH>- in which one or more H atoms may be
replaced by A, or As, respectively. Suitably, both R, and R; may be -CH(CH3)CH,-. In a
particular embodiment, R; and R, may both be -CH(CH5)CH,-, in which one or more H atoms

30 may be replaced by A; and A,, respectively.

In some cases the alkylene groups may, apart from the photoinitiator moieties, bear
substituents such as CN, azides, esters, ethers, amides (e.g. -CONR'R” or R'CONR"'-, where
R” and R” are alkyl groups, suitably C1-C25 alkyl groups), halogen atoms, sulfones, sulfonic

derivatives, NH; or Nalk;, where alk is any C1-C8 straight chain alkyl group, C3-C8 branched



The polyneric photoinitiators can be either synthesized by a pol ynerization
reaction or photoinitiators can be grafted onto a pol yneric backbone. A
general swbenm/feos39a direct synthesis of a polyneric phetwipk20iasor27wi th
pendant photoinitiator noieties based onigpoxy-ring opening is shown in
Schene 2, where the synbols fromthe general fornmula for the 10polyneric
photoinitiators are exenplified. Photoinitiator) Phot oi niti ator)

Photoinitiator) RA R3 R4 A2 = n¥l R (2)m3IR4 001, R2 R3 (A3,),,
n=0 -a - 00|0c_y):lic.a’_kyl group. Photoinitiator moieties can be covalently linked to R, and/or R; as

designated by R;(A;)., and R3(As),, where A; and A; can be any of the photoinitiator moieties

described above. The indices m, n, o and p are as set out above.
Polymeric photoinitiators of the invention
5 Polyethylene oxide derived photoinitiators.

The polymeric photoinitiators can be either synthesized by a polymerization reaction or
photoinitiators can be grafted onto a polymeric backbone. A general scheme for a direct
synthesis of a polymeric photoinitiator with pendant photoinitiator moieties based on epoxy-
ring opening is shown in Scheme 2, where the symbols from the general formula for the

10 polymeric photoinitiators are exemplified.

O Photoinitiator o
Spacer [ R4 R's
¢ “(Photonitiator) + X
R R4
Photoinitiator

Jojeniuiojoyd

Jojepiuiojoyd

1ojeRIUIoloUd

Scheme 2: General method of preparing random copolymers of epoxide functionalized
photoinitiators with substituted epoxides. The solid dotted line represents that under specific
reaction conditions, this position is primarily substituted with the photoinitiator system. Other

15 reactions might result mainly in substitution at the position labelled with a dashed line.

The epoxide functionality used for the polymerization is obtained through a reaction with
epichlorhydrine, but might also be obtained through a reaction with an allyl-derivative which
is then subsequently oxidized with an oxidizing agent such as m-chloro-perbenzoic acid or

hydrogen peroxide.

20 As illustrated in Scheme 2, attack of a nucleophile, either the initiator or an alkoxide ion,
occurs at the least substituted carbon atom on the epoxide present on the spacer group.
Some reaction conditions, e.g. acidic conditions might favour the converse, meaning that the

most substituted carbon atom on the epoxide is attacked by the nucleophile. For simplicity,



Schenme 2: Ceneral nethod of preparing random copol yners of epoxide
functionalized photoinitiators with substituted epoxides. The solid dotted
i ne reprweeaniigichdsat under specific reaction conditionspcrhkoposbizion is
primarily substituted with the photoinitigator system Oher 15reactions
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| ine. The epoxide functionality used for the polynerization is obtained
through a reaction with epichlorhydrine, but m ght also be obtained through
a react i opnlwptlhmartiratidrisyesuttangiiv attackef tiieiledtst substithted caibbs etpueintthey oxi di zed
with an oxhdlbizitiB@r FERALd 16N AS il EIRERIHAINPRI SRR, BLE RGN Gdn DN Bgen

per oxi de. ZQAas illustrated in Schene 2, attack of a nucl eophile, either the
i nitiator "8F%n al koxi de ion, occurs at the | east substituted carbon atom
on the epoxi de present on the spacer group. Sone reaction conditions, e.g.

aci di ¢ congthtrépaa tmslgdatltufeﬁwom RN, gmngeaﬁﬁoe JerRatal rﬂgmtmtamk/hﬁomst

substituted.carbo t he e e cke he nyc ile. For
ol 1 21t S 855 P abalscr KRR s BRSO Ehs P shPORLHBLEARL, ¢

resul ti ng9"°HP%tEt<%{EWdardfa'Wh@om%a%‘ﬂu@u%'ﬁﬂ'rt%'ﬁ\é@rem t%'Fv'ra&ea e Hertyl,

phot oi ni t baylpnhorgt, rab edrredseta@ary] Bo bhd st dtatiederit motrass. RQ) R’'QW;Gd RQut t he

I nvent | O”cérﬁ 19%e sg%fcﬂeh T Y{JpF' Ju@f?Qse% ﬁ%&uh%hwsm Rith b %yzd'\’ 2, 8 and

W can be“sel ect rom any group avi n car bon atoms and
i ncl udes BY¥PH ?fP@ﬁcﬁﬁ(@a‘P'aEYy?fY'lgéO%’ﬁd“%‘F? ah"egm ”éﬂ’ﬂi““ﬂv fa'rareyh th{fPBfIH% PYEQ¥pl ary
al kyl 1Qr osgenophgiyuded teltoghenyletmhsydme qeepyie alkpuny lary! penpsyinay bexyl ,  heptyl ,
%Ctlw Wnoa)ﬂstutuh&s%lh't% a@@h”@iudesi@&&@déﬁéfs dnﬁ&%sﬁ@‘a D@tﬂw@ﬁt&%@\m - 'wfr@FB?r S

: ro suc
I I el T AR R
i ncl ude pHeivwtivesndibhariNelky, Wheraall s any ildghasrght chayr allpll group.1@se$ braogiedny| |
and tel | usoghRYikyl glop . SOMR . CRS &S H'h@apbikybe BN aryl groups may bear
substituents such as CN, azides, esters, ethers, amdes (e.g. -CONR R' or
R CONR'-, where R and R' are al kyl groups, suitably Cl-C25 al kyl groups),
hal ogéh af®adst sxAririm @olyssrizasion of deydreat-2vesthyl U2 -@roNgant&2, where alk is
any Cl1- C8yisictrixglathogy)phdhyBprsydn- goodIB) Wit iBebitkiohetlyione 6yad desuldlikyl group.
R1, R 2 zation
of - hydr(g giogerl:ﬁjﬁfm?)é glyﬁﬁ%rl§33hd_l)|n|g1§’§§(s%héﬁ1£ §)t Tﬁé(B\%PL!rgor f& tRQL%QIIFersfs
yl nnet hox tswakw)ebﬁeznwdy%?/dp%ntzthGF%Y?t!39XV\meﬂV')a?t”PFé'?Y'RrP%aé‘rlr ot et hyl ene
oxi de r esukdasurier?9a9)( aayntpedisyateB) whiutihed & Wss5psSeReri ¢ phot oi niti at or (Schene
3). The precursor for the synthesis of this polyner is
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2959) 20 o synthesis of (3) is outlined in US5744512. 20
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Scheme 3: Preparation of polymeric photoinitiator from Irgacure 2959.



(3) Schene 3: Preparation of polymeric photoinitiator fromlrgacure 2959.
WO 2011/ 160639PCT/ DK2011/ 050227 14 An alternate route to anal ogues of (3)

is illustweted/iste3®cheme 4, where the hydroxyal kyl phenegempxofiosoed in a
Friedel -Crafts reaction with isobuturyl ¢hloride as described in US5744512.
o..j-C,AC13 /-\ R\ AcCl HO 0-( /-\ RA0 O Ac01--\0R <
Y(..... , 5Schene 4: Preparation of anal ogues of (3).

An alternate route to analogues of (3) is illustrated in Scheme 4, where the hydroxyalkyl
phenone is formed in a Friedel-Crafts reaction with isobuturyl chloride as described in
US5744512.

O

\ﬁ\—cwm3
R\ Al I\ R/= — Re= P
HO o ) —— A« 0

X

\ / AcO (@] \ /
Br, /N R\— o H,O, base HO/ \o R\_ 2 N o]
——= A0 O — N/ C|\/g

Br OH
RVARVARN R\ R
N\ /
OH

5  Scheme 4: Preparation of analogues of (3).

The synthesis of Irgacure 2959 has previously been described elsewhere (German
Offenlegungsschrift 3.512.179). The attachment of photoinitiators with similar structure as
Irgacure 2959 onto a polyalkylether is the main focus of the present invention. Following the
synthetic route in Scheme 4, it will be possible to place specific substituents on the benzene

10 ring by methods generally known in the art.

Derivatives of Irgacure 2959 are characterized as Type I photoinitiators, and other
photoinitiators that falls in this category are benzoinethers, benzil ketals, a-dialkoxy-
acetophenones, a-hydroxy-alkyl-phenones, a-amino-alkyl-phenones and acylphosphine

oxides.



The synthesis of Irgacure 2959 has previously been described el sewhere
(German O fenl egungsschrift 3.512.179). The attachnent of photoinitiators
with simwenostrouabure as | rgacure 2959 onto a pol yal kylpetrmacoizosbize nai n
focus of the present invention. Follow ngsthe synthetic route in Schene 4,
it will be possible to place specific substituents on the benzene 10ring by
nmet hods generally known in the art. Derivatives of Irgacure 2959 are
characterized as Type | photoinitiators, and other photoinitiators that

falls in this categog are be@zoinethers begpzi | t akg, A argdi al koxy-
i ky.iﬁﬁg;ones and
Ve

acet ophenones, ajhyd
' Scheme 5:

acyl phosphi ng
whi ch is pol ynerized
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with a substituted epoxi de. Depicted |n Schene 3-5 are exanpl es of Type |
photoinitiators attached to a pol yal kyl et her 5backbone and an exanpl e of
the preparation of a Type Il polyneric photoinitiator is shown in Schene 6

wi t h xant hones, thi oxanthones andRad¥i dones as the photoinitiator noiety
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Scheme 5: Preparation of an epoxide substituted benzoinether, which is polymerized with a

o)

substituted epoxide.

Depicted in Scheme 3-5 are examples of Type I photoinitiators attached to a polyalkylether
5 backbone and an example of the preparation of a Type II polymeric photoinitiator is shown in

Scheme 6 with xanthones, thioxanthones and acridones as the photoinitiator moiety itself.

(e}
l_ S _R L | \_R-- _—
] 22— R1_|/ Pk

X OMe

0 o 0
X A Ck\//L5 X A
e J R rek T JRe g ——
X OH X o~

R4
A Kot
"Rz M X=0,S,NMe



WO 2011/ 160639PCT/ DK2011/ 050227 16 Scheme 6: Preparation of xanthone,

t hi oxant hone and acri done substituted polyneric photoinitiators. The

pr epar at iwo 20f1/tsbeopol ynmeri ¢ photoi nitiator shown in Sclrermiapifmbions t he
sanme principles as shown in Schene 3-5, wkere a hydroxy functionality
present on the 5photoinitiator is reacted with epichlorhydrin. The
resulting conpound is then co-polynerized with a substituted epoxide thus
resulting in the polyneric photoinitiator. Preparation of various

subst i t ut &chexmrft: lRoawerativi pioseathiche eiosamnthoae pindlagidompdubstitlited palymerdet ai | ed i n
J. Zhao, PBRhot&nitib®dFock J. Org. Chem 72 (2007), 583-588. R'1 and R'2 may be
sel ected fromthe sane set of functional groups as R1, R2, R 3 and Rf4.
10As anot her exanple of a type Il polynmeric photoinitiator, a benzophenone
subst i t ut &tk pebayratidmdf dreepoiatie Phefoinitiates shaxtnddl SthrenBch detlewy the sam§chene 7:
Synt hesi s p@iciplesteREGRNARAGN S S hdri b@ddie) Jatdunbirn Breoxitda theSynt hesi s of

| ne Pe BRSSP B8 AR ARIRNRE: 9 RO SERGA BRI Ol 2 1L B poes
i nt er medi 4t alshbsgéﬁ%drmpo?'deﬁ#\é resyBiop drethe RAlYEGHS RPRIFEHYT BECPRGH9MRT | zed into
t he pol yeténpueaesoxiddexasthbsd, Itl’hlbbtaﬂmobEIﬂd)@l’ledﬂm‘lﬁoleaﬁl'ESaI'et @tniat @ . qube t o

der i vat 2gdcnaloRy opy! e %! 7; CRViafta @ AhL) Bl REANMRS safie
exenplifiedin 201 06 9

set of functlonal groups as R';, R, R'; an

10 As another example of a type II polymeric photoinitiator, a benzophenone substituted
polyethylene oxide is illustrated in Scheme 7.

0] )

OH o OM - J(\(O%

Scheme 7: Synthesis of a benzophenone substituted polyethylene oxide.

Synthesis of the epoxide derivatized benzophenone has been described for other analogues
15 than the pure benzophenone in US4376788. No details were given for the intermediate in
Scheme 7. The epoxide can subsequently be polymerized into the polyethylene oxide

substituted benzophenone.

An alternate route to derivatized polypropylene oxide could be via grafting techniques as

exemplified in Scheme 8.



PCT/ DK2011/ 050227 17 0 hl rrd Schenme 8: Gafting
of a peroxy benzophenone ester onto pol ypropyl ene oxide. Gafting of the
per oxy eswenoiisieoadal ysed by copper(l) as described in dcTMoivosi2dvanced
Organi c Chem stry. Reaction, Mechanisns, jand Structure”, 3. ed., p. 636-7,
W ey- 5Interscience, New York, 1985. Polyal kyl oxi de derived
photoinitiators A general schene for preparation of polyal kyl oxide derived
photoinitiators is shown in Schenme 9, where the polynmer is synthesized

through an acyxlic diene polynerization (ADMVET)Qreaction. Schene 9:
ADMVET pol zakkon of dienes| and subsequ ‘.enatlon fqmoﬁgrnlng a
pol yal kyl sed phouQ;nl iator. m, 11 can
be any inte&gers 07 X®®00. WO 2011/ 160639P 0»029 18'§m&ﬂ

K. Brzezi nska

pol ynmeri zati on types have been described in K B. Wagéner,
Macr onol ecul es, 24 (1991), 5273-5277.

OREEN

atel

Scheme 8: Grafting of a peroxy benzophenone ester onto polypropylene oxide.

Grafting of the peroxy ester is catalysed by copper(l) as described in J. March: “"Advanced
Organic Chemistry. Reaction, Mechanisms, and Structure”, 3. ed., p. 636-7, Wiley-

5 Interscience, New York, 1985.
Polyalky! oxide derived photoinitiators

A general scheme for preparation of polyalkyl oxide derived photoinitiators is shown in
Scheme 9, where the polymer is synthesized through an acyclic diene polymerization

(ADMET) reaction.

catalyst hydrogenation
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Scheme 9: ADMET polymerization of dienes and subsequent hydrogenation for forming a
polyalkyl ether based photoinitiator. m’, n’, o', m”, n”, 0”, p’ and q’ can be any integers 0-

10000.



Consi derabl e research has been focused on polynerizing substituted
oxiranes, with different initiators and different solvents. Thus

(4- (oxi r ane2eyiwBdsboxy) phenyl ) (phenyl ) net hanone can 5noeCTiniKeel ysbe7
polymerized with e.g. potassiumt-butoxige as an initiator in an anionic
pol ynmeri zati on schene as done in P. Yang, X Zhu, Y. Yo, Y. M Xia and T.
Li Jour. App!. Polym Sc!. 113 (2009), 3656-3660. Reaction conditions for
simlar polynerizations with a variety of other nucl eophiles such as

pot assi unmbhghdrotyxiedieatms tynes haeet e degcebgsrie Ke Rt Welodnar, K. BiZadnskhl. - F.  Yang,
P.-D. VAnga.a80fokecrdd! 2X @1 P8byies77 nternational, 57 (2008), 530-537.
10Several reaction conditions are published in patent literature as well,
where in US4472560 netal cyani de conpl exes are used as catal ysts for the
epoxi de pébnsiderableaesearch h@e geandatused en eatyreerizio pabstitdedorxianes, Wik diffietsat] i n
US4009128irittoEkd deérent slalvéntﬁalthlug)m coxpm Y%ﬁétﬁ&yb&@nﬁﬂh@ﬁ?l)m%éﬁdn& can

(CF;m(r)T;%'/t Ibénost]1%'61§/ b%%%%%lé%]ze%t?/vqa(leé g. r?D?asE ra¥%{ox%efas (a)Itl %H%E%ga%/ﬁérﬁoﬁc;n];?grm a

adhesi ve- PAYRETGUPROIFOFBE 35 AanetimB YPaer X X heohp8sY tM-afe ansdhésiove AP mi ng
pol ymer s as/ent $rasia 3uidash, 3656436 60. Rebdtidng comdidont e spalaly peyrhaizptiok elithiat | at or s

of the 'nvgrrew &%thermuﬂyap%esg,qaqegeae sgem%h&fd?%&mt%é @ SRR ).

cross-inks between hesi ve-1orm n nmer s (53 ynmeric
phot oi ni t &t 8%5 YaNgr Bt Vengrnd s £en9 rﬂ@%@’feﬁ?é“?f@f méd2{ % etNa®y bet ween
nol ecud es Sefera déretornveniigoms ang ppaikhyaden satent Ipabiunead eellp votreim$4432 560s .

Sui tably, nIeEb?c@a@”?ﬂ%%bMBleI&raP@ (d I%Qkértg%ts kor t@@ép%sz.hegqu@maﬁm group
consistin nes golyethylene

ooyt acepeebel b it e BRp Hieeedih UBATusa Pl E WRAMET ke her v
25Adhesi veclfoeriratien seberoerer s are nononers whi ch - upon pol yneri zation -
provi de adhesi ve- form ng polyners, as described above. Suitable

adhesi ve- RP&&%%Q,QB&E”EfS are selected fromthe group consisting of

acryl ate nonone g V|nylpyrroI|done and epoxi de nononers. For providing
an adhesive after a curing step, a polynerization of the nononeric entities

OCCUI $5i NAS EHRjoBEABINE the b&lyrﬁér&&ﬁmioﬁr{ﬂ@td}gof BRRIIA e rrg%éicmqgn@@nm aers in the
o1 s(1 1 aroes ST PR e St S TRy BB F ety ane
simlar SF?TR,OLS'IE'P@S Ther apeutic add| tives are al so possible conponents in
the matrix conposition. Wien such WD 2011/ 160639PCT/ DK2011/ 050227 19

Adhesive-forming polymers are those which - upon curing with the polymeric photoinitiators

of the invention - provide adhesive compositions. Curing creates cross-links between the

20 adhesive-forming polymers and polymeric photoinitiators. In addition, cross-links may be

formed internally between molecules of adhesive-forming polymers or polymeric

photoinitiators. Suitably, the adhesive-forming polymer is selected from the group consisting

of polyacrylates, polyalkylethers, polyurethanes, polyethylene vinyl acetates,

polyvinylpyrrolidone and co-polymers and blends thereof.

25 Adhesive-forming monomers are monomers which - upon polymerization - provide adhesive-
forming polymers, as described above. Suitable adhesive-forming monomers are selected

from the group consisting of acrylate monomers, N-vinylpyrrolidone, and epoxide monomers.

For providing an adhesive after a curing step, a polymerization of the monomeric entities

occurs in conjecture with cross-linking.

30 Other possible components in the matrix composition include anti-oxidants such as BHT (2,6-
bis(1,1-dimethylethyl)-4-methylphenol), Irganox 1010 (from Ciba) and similar structures.
Therapeutic additives are also possible components in the matrix composition. When such



addi ti onal conponents are present in the matrix conposition, they may be
added directly at the sane tine as the matrix conposition is formed, at any
poi nt priwo 20n/@ue3PNg. Curi ng Once the pol yneri c photroirmk2oat@o22of the
general formula | has been conbi ned withigne or 5nore adhesive-form ng

pol ymers and/ or adhesive-form ng nononmers to forma matrix conposition, the
matri x conposition is cured by exposing it to UV radiation. The ultraviol et
spectrumis divided into A, B and C segnents where UV A extends from 400 nm
to 315 nnpddifonB dormpancditbare @r28@ imthe raatdx tdvhOsitipoih@80ayt loe d4BIEd dingctiBpt usi ng a
l'i ght soufeatRanaRNRE ALek bndiditiomid frmey et dits phibr tolBrig. Si bl e regi on
(400 to 800 nnm) sone l1lO0advantages are obtained with respect to the depth of
the curing, provided that the photoinitiator can successfully cure the

mat eri al &tritthese wavel engths. In particular, scattering phenonena are |ess
pronounced at | onger wavel ength, thus giving a | arger penetration depth in
the mater bale o IBUS BROLOIINLA! B1% yhLeNABSCL R, ARd AR LOdWeS, CHr | ng, at
| onger wav et engf’ﬂyare Pt %ay juéfl cial I'y” choosi ng sUbst 1T Uent s on
t he ar@matioce adhasiyectorreigg pel@ersipadiop pdhsaivefreminounenefersie ferol 3 matrixc

phot oi ni t k@h@ksitic@thé MatXrBmexditintis Beed Bdexpshihg & edluv witiiagibn.woul d t hen
facilitate curing at conparatively greater depths. Milti-photon absorption
can al so be used to cure sanples using |light sources enmtting at

wavel engt fae P EeetgrediHanis giMder fte At P gad Copemensy whap gl i otends G ‘Q8eded f or
curing i nna toBes phpUVB fRMOEESS.28F0M, aXany Carona2d0wE 08 intd. 87 usibys aghiti ng a
Phot oF ni t Lokl deledfls AR PLLRIAATENH AU TLBHe r=AAPBELERR PRI BI v e
cured with alig source emtting at -500 nmutilizing a two-photon

absor pYi oATEPGEESYE BPEIEdElh ?F&?Ct?%@et%t-hai’ﬁgﬁrcﬂf'%rﬁ’“&’n‘%ﬁ§ha§é?,ﬂ(i onis

suf fi ci enphotoihitigior cah suodessfullylroteothe matdriabdterblese wegelprgdicse Sspartadlad, al so

faci | itat e.aedf HenSR&Hd AL 15E8BhINQNat\MbAghr F82RBEH, s bRRgGUESE: ar ea,
exenplified in. reis f

412 (2001), 697 3D struct db
Eor Phot oRETE PR SRR d2eme G iy G i BUEEs FROBATPBh St bt Sl o by
i nitiat edabpnasx passlength #re ofriataresk- Ryanfigsiivt dheesingrsupgltyents ercthplaotasitini ti ator to
Pi Eh esrfer Bbictied, acH sbrpflon ek @h 3bihy pblymeti@protoidiiondaAti®kdthd Eﬂérﬂ@)epéfﬁ ess ]
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irradiation w'th rrra ion'in e’ wavel engt h range from 250
to 500 nm Irradiation sources which may be used are sunlight or artificial
| anps or MagieghdtonMBEdHBtigh dah @lRo b8 QRHdas Sue@ampR§lLifg Ihe SElites efittih@ye pPr essur e

| anps andwé@épé?l@tréqgicé g{%&%ﬂp"f‘é@%es ﬁngi(/vggée?&@gisgfaigﬁ{ r?eeé‘é%vi%P&ﬁHg%% one-

Simlarly, excrmer, stat'ed and e 'asers are advant ageous.
Even pul sBEPtPaREress fof el BEPeYirs QP IZoPPIoddinte itran 3heorpids ent
i nven2d onmabinudeatbeSe o coghit posoitly be surediwgie adiptetl soance eadirandtag@ons f or
Initiati ngtiltzh'\% acthl%rﬂh&%h aBﬁﬁ&toh%ess provided that the two-absorption cross section is
sufficiently high. A multi-photon initiated cure process could also facilitate greater spatial
resolution with respect to the cured area, exemplified in Nature 412 (2001), 697 where a 3D

structure is formed by a two-photon curing process.

25 In the present invention, curing is primarily initiated by exposing the matrix composition or
polymeric photoinitiator to high energy irradiation, preferably UV light. The photoinitiated
process takes place by methods described above and which are known per se, through
irradiation with light or UV irradiation in the wavelength range from 250 to 500 nm.
Irradiation sources which may be used are sunlight or artificial lamps or lasers. Mercury high-

30 pressure, medium pressure or low-pressure lamps and xenon and tungsten lamps, for
example, are advantageous. Similarly, excimer, solid stated and diode based lasers are
advantageous. Even pulsed laser systems can be considered applicable for the present
invention. Diode based light sources in general are advantageous for initiating the chemical

reactions.



WO 2011/ 160639PCT/ DK2011/ 050227 20 In the curing process, the polyneric
photoinitiator transforns the matrix conposition, in a chem cal process

i nduced hyol20gltso634ut o- curi ng The pol yneric photoi ni ti atormxtesersofzed here
can both facilitate curing of a surroundpfg 5Smatri x but since the
photoinitiators thensel ves are polyners they can al so "auto-cure", neaning
that the polyneric photoinitiators can solely constitute the matrix
conposition that is cured with UV irradiation. As such the pristine

pol yner i cImpthetcwing troe@ss theratynericpbetetitiater transferansghe getrixi akedsitvet inor k, or
the pol ymekdnGcdppRtak Mdutatrigs@n be a constituent in a mxture which is
subsequently cured to forma cross-linked network. This is particularly
rel evant when 10Rl1 and R4 are hydrophilic polyners such as e.g.

pol yacryl &ttesurippl yet hyl ene oxi des, pol ypropyl ene oxi des, pol yvinyl
pyrrolidones, polyesters, pol yam' des and poI yur et hanes. I n one aspect,

therefore, th i nventio S manuf act.ur
skin-fri en |§/o ymerlc lRot0|é'1Q|Sagors g%screbed%glh can%oth facH\M;lte cHrlnghofa SU{rgundlngonpOSI tion

consi s?s Ufatrtwt B'OF%/W@PP@OWWGEO& WF@F%‘{%@“{)#O"{WS generapise Gripntuae’t , as
defi ned i meshind thailthe BoiVRRric phbit@niGatbisngn soTely Berdtitdeste indik aiawat@uihtaabl y

t akes pI aﬁetuygdtwhth%\plg’gdlgtlonaﬁgSLRh thC;?r'i‘é';: Eé Bcgymg“c p%%go#rytlaﬁgr cgﬁ bg[‘:'@re@{bm her

no i nterne aut o-curing"
nret hod t FEM et PRSdInkBHEtETs: Bt %P‘é\ﬁ%e% Pha‘i?d"tlﬁ‘toréﬁ'bh"ea COOSHHENHB R
system - asicprscubgbgderbly ctifee t6 tooh@-cassilingsd meetdrdrhis ip pavcuety raldvanivages, i n

that ihe ROLITErCrARGHRbY Ui & £ MRLTRLA I e Ahe Sl they becor

| ess viscous 20 under higher shear rate, ng.t hem easier to process in
an ext r usPBPPOTESE ey r’?o' Hﬂ’f PASPIAOPRsy p‘@‘féf?ﬁ é’o' FBIIGY VO R BEP done

cannot be extruded. Al details and structural refinenents of the polyneric

phot oi ni t t@&&ras%&%h%fé@%eﬂh%n%@pu%bu@@sda %EtrBEl %Hn@ﬂnﬂ%ctl%ﬁﬁé Q'lelhlfﬂue?ﬁHQr S
sui tabl e ol yneric

phot o i t PEERSsespenames it bl he et oo cafir oe pRemER o
25conponenotgfitiplgeofifhe peneral drpoki it ?%(ifﬁfmffd @.carhé. matri x conposition may
consi st of the poI ymeric phot oinitiators. This provides the advantage that

addi tiyves astlc VIS 05|t can be avpi ded, thereby
reduc:l%g tTr§1e aghaﬁjé'e o?t deStr'tfegc ars abrimﬁatkes'gi C%V\Henstt%psfarg Peachi ng from

the crossotfkeddirpaty afr@r@aﬁg@%hwbﬁ.W'mdwe@tﬁvveed@éwe@ﬁ)t ncie 3engst ¥fghis he
et hods ofautdieuringV @BthoBthe enekiddicnsishs §iTsepS Wl ended®nk. ve adhesives is
achi eved. WO 2011/ 160639PCT/ DK2011/ 050227
A one-component system - as provided by the “auto-curing” method - provides advantages,
in that the polymeric photoinitiators are thermoplastic. As such, they become less viscous
20 under higher shear rate, making them easier to process in an extrusion process. In contrast,
for example, polyvinyl pyrrolidone cannot be extruded. All details and structural refinements
of the polymeric photoinitiator provided herein are aimed at providing photoinitiators suitable

for use in the “auto-curing” method.

In addition, the polymeric photoinitiators of the “auto-curing” method may comprise the sole
25 component of the matrix composition; i.e. the matrix compaosition may consist of the

polymeric photoinitiators. This provides the advantage that additives (e.g. plasticizers,

viscosity modifiers) can be avoided, thereby reducing the chances of low molecular weight

components from leaching from the cross-linked matrix composition.
Adhesive Composition

30 Using the methods of the invention, a route to pressure-sensitive adhesives is achieved.



21 Shear resistance, tack and peel strength can be used to characterize
pressure sensitive adhesives, all which nmay be neasured with a rheoneter.
Shear reswetancwoand peel strength relate to the nateri actar2ongsbiore fl ow
behavi our, whereas tack is a neasure of bhe ability to spontaneously form a
bond to another material under |ight pressure within a short application
S5tinme. In particular with respect to tack, a lowlying tan 6 peak and a | ow
value of G supplenented by a | ow amobunt of cross-links at 1 Hz (a high tan
6 val ue) PFesurdssstanae, Hagkant Redd strimmh cayd ysedtntherdcrizareierev segsitivihi gh shear
resi st anCerﬁéEueeéﬂamhh@\ wié@'bbl%aﬁﬁ@'d Rivgh rNéoﬁ{éEé'iléHegusreaEtah&VﬁH pfeél%%ﬁ‘d’tﬁl es (<
0.1 Hz). % ﬁ 8 . e _achi eved haV| ng tg; @ es at

hi gher ™ f r €% %nm ?%”a 00" )" € ft‘.‘f SB?Vt"i“&nW']ereaSn% neht" asr%*a%O B3P 1o the
conposi ti @wnﬁau\ewsb@ome kpid f@ranp‘@g" matepidl e ¢rdioBierressaiedvithingg shasimppigations t he
pol ynesi CtnﬁuhD]InqjaFtictll'aaﬁVQIﬁ sesbétef&@twa30qugadhe$iemeandtdmewmamm bXGTOoNnposi t i on
may sinpl glép%%ﬂ%h&g 39 |$J?§m89rlt>6'?r§rro£sc|m‘%99{Ph?aéhgﬁParn% &hue:; &4“.}4%%' on.

ot her wor onponents are a t her reduces the
ri sk of | éaé(ihThﬁde%'fre@G'Efétf‘%iﬁé'@@”ﬁ'gr"i‘)ﬂ'\g'ﬁ ﬁ'@aaéﬁﬁéq”%arei‘!?hl%vé'%s WA nent  of
t he i nventvisanitiet fidowdfeguareies 0nPASH) | igh ped tiha@gticaapbe segevad batdiidgyi ng

resin SUChlgﬁ%nqgﬁjgg§t|mghlg'pﬁié({deﬁge 3r> ﬁ%mZ?_eti c resins preferably polar resins
such as rosins, rosin esters, rogenat ed rosins, hydrogenated rosin

esters, and derl vatives of such pol ar resins or pure aromatic nononer
resi n$0 2@ddidmial doyripagentesieynbe edued bethaddedoditmncoctt asakckifeee kesinp plekiisadhesi ves,

i ef r ?dufﬁr‘%‘q[ \ﬁ%x @Iﬁﬂeﬁrms&ﬂé%élﬂﬁé@@p%%to@wlut?a’i&s tHeARsIVEd 598 aElt?e'”s’ﬂ@rtﬂE Ha8ix The
content o

Bt e o orieRsbBE Sk bRl sl et Aot Bl 7R blfflon SR

adhesi ve wordsowi addiiena epmadnestsrass pdded t Wachcforiberteduses thaisk aldrachippef) resin is
pr ef er abl yudtahcdGfén( Wewhh&fvet he final adhesive and nore preferably 10-20%
(ww Qf the final adhesive. I n one enbodi nent of the present
invention, the adhesive conposition conprising polar 30plasticising oils
and resinin ?PetWOéWb?ftth%PV%@\?ethS@%e(swfW)m?ﬁs't'Pﬁé“rmehaqm%éﬁ%ﬂa&@fy'”lgn one
enbodi nentesofsutthas nawantiodified bhynadhetkivie peaiids pdlarotsifidkutihes rogiagpri ses an

addi ti Onal'ospll e%&q'é qlk’?l’%{;eﬂ%%ldgggll%d herQdQnEd@:@ r(gsrrpééPeeranH]dQWa%l/esodf Slﬁ)cg%)otai;' at S oi l,

paraffin oil, ic acid esters, adepic acid esters (e an
liquid or "SHpP° p‘r“@§‘fcﬁnat'§§‘olnﬂmﬁrnr6f'ﬂﬁr embodi ment of the i nventl on, the
adhesik@e conposition further conprises a polyethylene wax. QO her

i ngr edi ent s RN Reinddgdagt J/kd %L%hﬁrbl%ék .J@erréeafdhésﬁ»ves,ﬂy fedtOliGhnl s agHd OXi dant s
and WO 2011/ 161 639PCT( DK2011/ 050227

Increase glass emperature.

The content of the tackifying resin is 0-40% (w/w) of the final adhesive. Preferably, the

25 adhesive is substantially free of resin. When the adhesive composition contains resin, the
content of the tackifying resin is preferably 0.1-40% (w/w) of the final adhesive and more
preferably 10-20% (w/w) of the final adhesive.

In one embodiment of the present invention, the adhesive composition comprising polar

30 plasticising oils and resin in the content of above 50% (w/w) of the final adhesive.

In one embodiment of the invention, the adhesive composition further comprises an
additional plasticiser selected from the group of mineral oil, citrate oil, paraffin oil, phatalic
acid esters, adepic acid esters (e.g. DOA), and liquid or solid resin.

35
In another embodiment of the invention, the adhesive composition further comprises a

polyethylene wax.

Other ingredients may be added for auxiliary benefits. This could be antioxidants and



stabilisers, fillers for rheol ogy nodification or active conponents I|ike
vitamn E or ibuprofen. In another enbodi nent of the invention, the

adhesi ve worrpogisbézon further conprises other ingredi ent ecyaotiwdof2rom t he
group of antioxidants, stabilisers, filless, pignents, flow 5nodifiers, and
active ingredients. The adhesive conposition according to the invention is
tolerant for beta sterilisation, which neans that it does not significantly
degrade or change properties during beta sterilisation at a reasonable

| evel . Thetabifisees ffill evs fagIriseploge Inmddisatiop oa adivi werhpanentdlite praesis b oe ibgemgint | ve
adhesi ve conposition 10obtainable via the nethods described her ei n. The
adhesi ves _of he i ntio u or flxat i cati.ons . as
Adhesi ves ! B REABTER R S o Wit dihvs ol RprEih ORRGEb RE I o

needl es, wﬂmsﬂleﬂrswglegteeéroe.\dhesroeh of émt'gﬁdmteétamﬂbﬁrsaft”yrsmemertterflow sation

t ol er amcemolaghscald doavd iegedientne aspect of the invention provides a nedical
devi ce conprising the adhesive conpositions 150f the invention. In
particular, the nedical device suitably conprises the adhesive conposition
of the i n\T/%i‘qhéﬁvea%‘P&S'B%ft*Pﬁc?f@'”Bé‘}/ﬁ‘re invEREoN ig Feremider kesd stadispiiam wekbul d be

I nt er pr et e@dandrhat if @des Ingt Hgrofadntbedigende thenange proatrtickedlirieg be@rspriisitiog aan
adhesi ve gomgsitd QR according to the invention may be an ostony appliance,
20a dressing (including wound dressings), a wound drai nage bandage, a skin
protective bandage, a device for collecting urine (e.g. uridone), an

ort hose orhainpenoisih hies eslates g.a skinbifiedty pressdtdigkisye adhdsige famgositiomanagenent

deV' Ceo TBSamBSIL ¢@lth IRUNGEs d"@é’nb%h %QreReTr?e IRREds&f Qnearﬁbeﬁhﬁw%b& bd 34 f&f
film, or dressin a 25han securin Vi ce, a

b £ b 1 et Gl g 25 £ KBS Bk Misciedtorety 280 a1 (G0 LR Bohei cal

devi ce at faaglied neqyles herowiting good adiegionbdh dedathgbilitycand rseyilisation taderanaapl est
construction be an adhesive construction conprising a |ayer of the pressure
sensitive¥a%h z;ve conposi tion according to the invention and a backing

30l ayer. {“H&EKfhg 1 ayer is suitably elastic (has a | ow nodul us),

enabl i ng the adhesive construction to conformto the skin novenent and

provi de cont a¢dectMient iHdnBgh provides a medical device comprising the adhesive compositions
15 of the invention. In particular, the medical device suitably comprises the adhesive
composition of the invention and a backing layer.

The term "medical device" should be interpreted in a fairly broad sense. The medical device

comprising an adhesive composition according to the invention may be an ostomy appliance,
20 a dressing (including wound dressings), a wound drainage bandage, a skin protective

bandage, a device for collecting urine (e.g. uridome), an orthose or a prosthese, e.g. a breast

prothesis, and a faecal management device.

The medical device may also be a tape (e.g an elastic tape or film), or a dressing or a
25 bandage, for securing a medical device, or a part of the medical device to the skin, or for
sealing around a medical device attached to the skin.

The medical device may in its simplest construction be an adhesive construction comprising a
layer of the pressure sensitive adhesive composition according to the invention and a backing

30 layer.

The backing layer is suitably elastic (has a low modulus), enabling the adhesive construction

to conform to the skin movement and provide comfort when using it.

35 In a preferred embodiment of the invention, the backing material has a structured surface to
improve the adhesion between the adhesive and the backing material. Particularly preferred



WO 2011/ 160639PCT/ DK2011/ 050227 23 are backing materials where the nolted
adhesi ve can penetrate and create nechanical interlocking with for exanple
Non Woverwendimeosswoven fil m | am nates. The t hi ckness/px20iimsotzacki ng

| ayer used according to the invention iszglependent on the type 5of backing
used. For polyner filnms, such as polyurethane filns, the overall thickness
may be between 10 to 100 m preferably between 10 to 50 pm nost preferred
about 30 pm According to a further enbodinment, the invention relates to a
medi cal deneibeekisumhtersls ahereite adisisddhesidr @s pemyratavdrelrastate tieehantsplckness of
t he adhesin@icb@yErith for BRIMSERoPW oM thnd P8n- RV IOMAGSRinkdes.i S t hi ckest. The
adhesi ve | ayer may thus have varying thickens or it nmay have a uniform

t hi ckness sel ected from val ues between 50 and 250 pm A dressing of the

i nvent i onThealpickpess optihe bagingdayertendi aseaiding Enthe inyention iadrpspdsinhen Bedydeor t he
upt akes of ofadying LisdddFor @S ifiechd, YushCigpdiyavetidat @Bns, &2 asrall thi@nadsl eaytdte wound
dressing g, 1akeeR dﬁg&ﬂﬂ%@é‘r&bl%#&%ﬁ%’g %ﬂf@%os?k{rgferﬁeﬁ%ﬁmléﬁ%ﬁ' ti and at

the sanme tine avol ceration o skin ‘'surroundi ng the wound.
dressing of the invention is optionally covered in part or fully by one or
nor e r el easerdingnerasyrticsr ecbudimet, kesnicotiverelapeniv @tndighodesico sudhlasiargin

appl i cati Qihesife BFQLIGRE Wh¥RiCAY HlickREss' & HRARRedi N SVer ZUBRYechGh ain&'%@lpr%e be
sili C?ﬁl sedapatper._ Itt does not need tothhaxe the_sarg_e contour as the

dressihg AT RHHEER e aTESYT IR AR N HR A AHE RS o 4 ahRet  of
pr ot ect i venibowdhicknEbreseiegted dven Valuge betwayn beamf 2myn.mat eri al known to be

useful as a release liner for nedical devices. 25The protective cover is

not present, duri og, Lhe Uss of Lo dressing of L be Lovention, and. i s

t her ef or e 10T A eSS ENET A" PAE ASFTERE SIRPEMS 6 ™EST PREPTOTE P dr essi ng

of the i nthertriaka ofresdydbidpr ¢seeciadimaronnd erpidetes pe@s toenshle the vpyns)dressomte per se

for appl ykewp 4 hastditasGstigvitanntcRtoek kie wéuhbeitd artdat ey saghettiee adhiesi ve | ayer.

Such a nop.touech quﬁ;eoskinssuﬂ%mﬁ{é;etﬁg%w%fter application of the dressing. For
t

| arger dressings It is suita 0 have 2 or 3 or even 4 "non- 30touch"
grips. In another aspect, the invention relates to a wafer for an ostonny
appl i anceAcdessping st thg irantdhesptiveallycngdredittpacror &8ly the 90¢ bh@dreablease lin&sAn

82? onny applova s & bd B ol EVERSE OPIIRY BBichiort RS0t efveRoMRfcgte '{ngf,g‘gng

a two- piece appliance or in the formof a one-piece appl
Dot PR oamay s TS e DB Lporghilt G5t PR B e ars e AP, am ¢ he
stoma. A depanraira aolnbec i drgssirag maw e lotachiet sk doer shaehef metfecivelygvesiny nmanner

known per t§€rele@sdinet HaP Y8 Br s GRARIS &hovk O Bl iUB&FUILES| A18legscQPEPIol REdiEdI NG OF
t hr ough uggvicoeg_ adhesi ve fl anges.

25  The protective cover is not present during the use of the dressing of the invention and is
therefore not an essential part of the invention. Furthermore, the dressing of the invention
may comprise one or more "non touch" grip(s) known per se for applying the dressing to the
skin without touching the adhesive layer. Such a non-touch grip is not present after
application of the dressing. For larger dressings it is suitable to have 2 or 3 or even 4 "non-

30  touch" grips.

In another aspect, the invention relates to a wafer for an ostomy appliance comprising an

adhesive construction as described above.

35 An ostomy appliance of the invention may be in the form of a wafer forming part of a two-
piece appliance or in the form of a one-piece appliance comprises a collecting bag for
collecting the material emerging from the stoma. A separate collecting bag may be attached
to the wafer by any manner known per se, e.g. through mechanical coupling using a coupling
ring or through use of adhesive flanges.

40



WO 2011/ 160639PCT/ DK2011/ 050227 24 A wafer for an ostony appliance of the
invention also typically conprises a release liner as di scussed above.

An ost omywepplilmonse of the invention nmay be produced i npaTmaeoeroskrzown per
se from5materials conventionally used fof the preparation of ostony

appl i ances. In a further enbodi ment, the invention relates to prosthesis
of the type to be adhered to the skin of the user, such as a breast
prosthesis conprising an adhesi ve construction according 10to the

i nvent i onA whfes férrpenstoimorapaliasce pfghatngentiop akko tyriqally cotdrieet d retpaskelriec es

conpri Si ngis@RsApesd.ve constructi on as descri bed above. 15Urine collecting
devi ces according to the invention may be in the formof uri-sheaths. In
anot her enbodi nent of the invention, the adhesive is part of a

f aecal - cofh egtpiny grrlievsecd thedinyeadipi Mgy Be breguesd imp otanee koot eertsefi@™devi ce to

t he pesi anaterigkiconverdfihry ieedif@ahe pfrepireondystamypalagckson at | east a surface
portion thereof with the adhesive conposition described herein. In sone
enbodi ments, the adhesive conposition covers the full (outer) surface of

t he medi cal device, and in sone other enbodinents, only to a part of the
surf ace t res aother ¢rmbddimeentbe invelted adlbtee prdithesiet « thet tage @diresihered cotmposi ti on
covers at okiedithe BsAikn 8l o bABSSHEAALE AR AP litecNORl oS HcbARE) Of the
medi ¢ é devi ce t - upon 25proper use - comes Into direct contact with
body E rtg”PSF”WWF@h t he nedlcal device is intended to be adhered. The
skilled person will be aware of suitable anmounts, |ocation and chem cal
makeup of Thdigva@be Sisy RelRQMPBASUrink QB WH CdRvIak kdmiHsRY A @dhdif e A8SdtieEbn as
skin-friegdly effects 30 EXAMPLES EXAMPLE 1 4-hydroxybenzophenone

(Si gma- Al rlc P eacted with 2- chl oronmet hy1- 2- net hyl - oxi rane (for
exanpl e from O&W Pharm ab, LLC) in a 1:1 stoichionetry resulting in the

f or mat 5 onuekhe {oAediing dBBEds BLaxdifi@id-tAe Yl grith Ay bk pheRr Yo gheirgkati®t hanone. A
m xture of this oxiran and 352-net hyl oxirane is prepared and pol yneri zed

under acidic conditions at 80C | eaving a
In another embodiment of the invention, the adhesive is part of a faecal-collecting device,

attaching a bag or another collecting device to the perianal skin.

20  The medical device may be coated on at least a surface portion thereof with the adhesive
composition described herein. In some embodiments, the adhesive composition covers the
full (outer) surface of the medical device, and in some other embodiments, only to a part of
the surface thereof. In the most relevant embodiments, the adhesive composition covers at
least a part of the surface (preferably the whole surface) of the medical device that - upon

25 proper use - comes into direct contact with body parts for which the medical device is
intended to be adhered.

The skilled person will be aware of suitable amounts, location and chemical makeup of the
adhesive composition which will provide the desired skin-friendly effects.

30 EXAMPLES

EXAMPLE 1

4-hydroxybenzophenone (Sigma-Aldrich) is reacted with 2-chloromethyl-2-methyl-oxirane
(for example from O&W Pharmlab, LLC) in a 1:1 stoichiometry resulting in the formation of
(4-((2-methyloxiran-2-yl)methoxy)phenyl)(phenyl)methanone. A mixture of this oxiran and

35 2-methyloxirane is prepared and polymerized under acidic conditions at 80°C leaving a



WO 2011/ 160639PCT/ DK2011/ 050227 25 copol yner of 2-nethyl oxirane and

(4- ((2-nmet hyl oxi ran-2- yl) et hoxy) phenyl) (phenyl ) net hanone as a solid.
Exanpl e 2wénoobilsedse of pristine PCT/DK2011/050227

pol y- co- 2- et hyl oxi r ane- (4- (( 2- et hyl oxi p&n- 2-

5yl ) met hoxy) phenyl ) (phenyl ) met hanone is pl aced between the two plates in a
rheoneter (parallel plate configuration, bottomplate is a quartz gl ass

pl ate). The di stance between the plates is set to 0.3 mmand the

t enper at ur@otyoet 2(02-@ethylpairanesnd ( &1tE@amsthapdrandds with fi xed strain of 1 % and
a const anthe@ausHekyIRbndhyhieth¥heR dheolss and storage nodul es stabilize,
a U/-lanp is turned on, thus irradiating the sanple through the bottom

pl ate on the 10rheoneter via a fibre fromthe | anp. The | oss and storage
nmodul es aFxemiied fol l owed as a function of tine, while the UV-1anp
irradiated the sanple. The evol venent of the stor age and | oss nodul us

di spl ayed,a n| ficant cha t exposure. WO

2011/ 1606@@&%‘% %Tfﬁg%fﬁ%grfgt% X'rane% ’A met%f"ﬁx'r nf%r manuf acturi ng a

ski n-f ?i eramnsthprerienylErheyyineihpeongdhilated deneap 8 v plrtesdaip dhavetekrid

conpri si ngpakael @ateRenfiglitation, bottom plate is a qualaz glpgsqpratd). mae alsﬁafﬁtfertie)(wé?e@lfﬁ)@Si tion

conpri si n o c] ith fix

R (AL) - (FBCRD ;JGY B B R e%t% 478, F) PRRSER o 21 iy xed

i ndependeﬁtﬁ' b Yeqdlp ‘E?B%ta'?trféﬁ’ié%“i” GEh Fodhendne ot past Lerpge MpdeearstEatlizer anched
al kyl ene aruvaymb csatbnkwyu enghgy ieagistingshe s@nple RZowghdh&Botmay plbe saubst i t uted with
one 0k o ML FERP i UBR ﬁ»orﬁ%#eel%sdnieﬁ&@‘aﬁ%\'sto%leﬁi%%ule?%fe%éw folldWl e S

am des; hal ogen at ons; ) derivatives; or Nal k2, where
alk is an§IJ N tigyey M"b%tf‘e HHé‘i‘rﬂp 5raH5?FedéP%E?§”p'%@h?:g"%‘feg‘r%h%f&h%?ma?&PP% al kyl
group; RlloahchoRqusadiepldynd es@nifieant klyange asadmcimpcad Uverpesuredent i cal  or
different, linear or branched al kyl or cycloal kyl groups or aryl groups or
are i ndependently at each



150ccurrence selected fromH, OH CN, hal ogens, am nes, am des, alcohols,
ethers, thioethers, sulfones and derivatives thereof, sulfonic acid and
deri vat i wee 20herses3h, sul f oxi des and derivatives thereof pcoazonaiser;

i socyanates, nitrates, acryl ates, polyethyl enes, pol yethyl ene oxi des,

pol ypr opyl ene oxi des, polyvinyl pyrrolidones, polypropyl enes, polyesters,
pol yam des, polyacryl ates, polystyrenes, and 20pol yur et hanes; and when Rl
and R4 are al kyl and aryl groups, they may be substituted with one or nore
substi tueftinsel ected from CN, OH, azides; esters; ethers; am des; hal ogen
at ons; sulfones sulfonic derivatives; NH2 or Nal k2, where alk is any Cl1-C8

stralght ch n aI cyclic ro 250 and p
e eaeh o on Mol '8 Fﬁ%ﬂ%éé%%ﬂ ﬁef’&eiswgtseas'uvepadﬁg%vegﬁ?{“aﬁ%t% are
each a real nuﬁbbme$p@ﬁvmr$®9t@?ﬁvmﬂﬁd that m+ n > 0; r and s are each a
real nunber from 0-5; and Al A2, A3 and A4 are identical or different

phot oi ni ti ator nnletle 2011/160639PCT/5*2011/0?02210“}th curing

t he mat r | X COprOSI 1_'[Zil’((J)Vrl‘I Ii]q_la I’T}atI‘IX comszmon comgrlsn&g f) EI’Lﬁ‘\PhO oinitl The

met hod> accor di ng tdﬁﬁ¢@ﬁﬁﬁmwa%hereln the matrix conp05|t|on addltlonally
conpri ses one or nore adhesive-form ng polymers and/or adhesive-form ng

nonomers. 53. Thg Q@&gqg#§§c9%1gﬁg¥to cI 1, mhere gfthe mat ri x

3= 0)
conposi tion consi st ﬁhé fnitiator t he general formula
|, as defined in claiml1l. 4. The nethod according to any of clainms 1-3,
wherein Al, A2, ABer@ifR,Add &f relindels@tiehtdy Reactecudidhce aRratiddfor difesgect i vel y,

via a spacer gr OHrpefar or trranched aI]}<¥I§ne JQZCI%&%Q ?O(Elggrvﬂ"epegn F{ llglrgg Lbe V\:hel’ ein

t he spacer group is selected Asi st alkyl
cycl oal kyl ene, aPYAstitufssgvity ‘R‘)‘?IoéHlé’r%wt?é‘i'tu‘@?t%%@teddrorﬂ'ﬁ@ ?F#’ceﬁ'o‘ﬁteé%cor d| ng to
any ome of cl ai methérshamiaerieiogeiR2toms Chi(fa) Elnic demvanikiess NHp neNak,, nor e H

atons may be replmﬂ@r%%khya%cl 8str-gfalﬁt MRiNgd) 860 AlAGrdnai Oae Rl cl ai s
1-6, wherein R3= , whi ch one or nore H atons nay be repl aced

by A3.

R; and R, are independently at each occurrence identical or different, linear or
branched alkyl or cycloalkyl groups or aryl groups or are independently at each

15 occurrence selected from H, OH, CN, halogens, amines, amides, alcohols, ethers,
thioethers, sulfones and derivatives thereof, sulfonic acid and derivatives thereof,
sulfoxides and derivatives thereof, carbonates, isocyanates, nitrates, acrylates,
polyethylenes, polyethylene oxides, polypropylene oxides, polyvinyl pyrrolidones,
polypropylenes, polyesters, polyamides, polyacrylates, polystyrenes, and

20 polyurethanes; and when R; and R, are alkyl and aryl groups, they may be
substituted with one or more substituents selected from CN; OH; azides; esters;
ethers; amides; halogen atoms; sulfones; sulfonic derivatives; NH, or Nalk,,
where alk is any C,;-Cg straight chain alkyl group, C;-Cg branched or cyclic alkyl

group;
25 0 and p are each a real number from 0-5000 provided that o + p > O;
m and n are each a real number from 0-10,
provided that m + n > 0;
r and s are each a real number from 0-5; and

A;, A;, Az and A, are identical or different photoinitiator moieties; and



158. The nethod according to any one of clains 1-7, wherein Rl and R4 =
-CH(CH3)CH2-, in which one or nore H atons nmay be replaced by Al and A4,
respect i webyo119i606Bhe nmet hod according to any one of thepprmedimgortzai ns,
wherein R1=0H. 10. The nmethod according t® any one of the preceding clains,
wherein R4=H. 11. The nethod according to any one of the preceding clains,
wherein Al, A2, A3 and A4 20are identical or different photoinitiator

noi eties selected fromthe group consisting of benzoin ethers, phenyl

hydr oxyal kyl ket onesiringtiemydtriaeinmoalkitryin skept o ive sxpdsen tdp e madie®n.

t hi oxant hones, xant hones, acri dones, anthraqui nones, fl uorenones,

di benzosuberones, benzils, benzil ketals, a-dialkoxy-acetophenones, a

Chyar oxy- al k! DRaRSRELacdend i A SIS e Ao b GRBAR e oxi des,
phenyl ket ocousmaririass, ongBs ivloghedhesied-toimind eslymandnder pdtesiveégmirger eof . WO
2011/ 160639PCThbkeakkld./ 050227 28 propi ophenone, benzophenone, thi oxanthone,
benzi |, ant hraqui onone, canphorqui none, benzoin ether, acyl phosphi ne oxi de,
silane, and derivatives thereof. 13. The nethod according to any one of the
precedpng cl3ai e, methed adcerdiag to dgim A3vhgrain e natex ¢arpesitientongiiieobihgi ti at or

noi eti es. 514. polfieeriphbiochitRce OF theR@ndrel famyulON&s Qéfingl & dEml-. 12, wherein Al,
Az, A3 and A4 are at least two different photoinitiator noieties. 15. The
nmet hod according to claim 14, wherein at | east one of Al, A2, A3 and A4 is
a benzophendneTlsHpetBechacceraing o amy tclpims 1-3, wherein Ay, ¥g, AsTand AngteHiBlehiedor di ng
to claim15, wleregiandal, repasivelplviab@paddr goep.benzophenone 10photoiniti ator
noi eties. 17. The nethod according to any one of the preceding clains,
wherein o and 19 are each from 0-3000, preferably 0-2000, provided that o +
p > 0. 18. TPhefePiber acedingithgaifb alprdhdespaeheopr Bcelartag "emdiés, wherein
m and1® are eaghumepnsiatirege alkykomcdel@kypnefaylalidyalbidne epreogioded that m+ n >
0. 1519. The nmethod according to any one of the preceding clains, wherein m

= 1 and/or n = _ , , _ _
6. The method according to any one of claims 1-5, wherein R,= -CH(CH3)CH,-, in which

one or more H atoms may be replaced by A,.

7. The method according to any one of claims 1-6, wherein R;= -CH(CH3)CH,-, in which
one or more H atoms may be replaced by As.

15 8. The method according to any one of claims 1-7, wherein R; and R4 = -CH(CH3)CH>-,
in which one or more H atoms may be replaced by A; and Ay, respectively.

9. The method according to any one of the preceding claims, wherein R;=0H.
10. The method according to any one of the preceding claims, wherein R,=H.

11. The method according to any one of the preceding claims, wherein A;, A;, As and A,
20 are identical or different photoinitiator moieties selected from the group consisting of
benzoin ethers, phenyl hydroxyalkyl ketones, phenyl aminoalkyl ketones,
benzophenaones, thioxanthones, xanthones, acridones, anthraquinones, fluorenones,
dibenzosuberones, benzils, benzil ketals, a-dialkoxy-acetophenones, a -hydroxy-alkyl-
phenones, a -amino-alkyl-phenones, acyl-phosphine oxides, phenyl ketocoumarins,
25 silane, maleimides, and derivatives thereof.

12. The method according to claim 11, wherein A;, A;, Az and A, are identical or different

photoinitiator moieties selected from the group consisting of 2-hydroxy-2-methyl-



1. 20. The nethod according to any one of the preceding clainms, wherein m=
1, n =0 and the ratio o:p is at |east 1:1000, preferably at |east 1:500.
21. The meohod/mossor ding to any one of the precedi ng cl acrmk2ehgrseian r and
s are each 20from 0-4, preferably 0-2. 228 The nmethod according to any one
of the preceding clains, wherein the polyneric photoinitiator of formula
(1) has a nol ecul ar wei ght between 5 kDa and 10,000 kDa, preferably between
10 kDa and 1,000 kDa, nore preferably between 15 kDa and 500 kDa. 2523. The
met hod accor di prgribeheaene, bereogifentive thim@ohdin gpecdiladnteraavibenei n R1L and R4 are
sel ected from ¢henefaQiABn& 8BS omtdting, £f1pRQIMAE byidlstshe, B dl ke nRrLxi des,
pol ypropyl ene oxi des, polyvinyl pyrrolidones, polyesters, polyam des and
pol yur et hanes. WD 2011/ 160639PCT/ DK2011/ 050227 29 24. The met hod accordi ng
to any one dB. Bleanethodlaeordingfie pryi eneRf therpfeqRding cleinesa wherieindhe plen eantd| A

sel ected from £3idedbcd phRahitidbKibietiés3- C25 branched al kyl and C3-C25

cycl oal kyl . 25. The nethod according to any of clainms 1-2 and 4-24, wherein
t he adhesi ve-form ng 5polyner is selected fromthe group consisting of

pol yac?yl at €¢; Theonstaeksgacedine te anypesieya Flaimsaints whetsiyft Ry lAeArd A4 39t acet at es,
pol yvi nyl pyr r olkid anediadnCthopMiyater foiaid. bl ends t her eof . 26. The net hod
according to any of clainms 1-2 and 4-24, wherein the adhesive-formng
mononer is selected fromthe group consisting of acrylate nononers, N

10vi nyl pyr r dPi thsesthetherceigipgitel eaiffolfb Mbersin eastpng dbt Hod @08 dr Bihg to any
one of cl ai N5 Hen2phetdiaphsioinigtdimesdtgps a. and b. 28. A skin-friendly
pressure-sensitive adhesive conposition obtainable via the nethod of any
one of clains 1-27. 29. A nedical device conprising the adhesive

conposi t i on 16f Thel TagtRebEccording @o clamymEgTeingdvsas e sy P& 1592aPRe a8 hesi ve
conposdti on of prokanimatd8meinttesa backi ng | ayer.

17. The method according to any one of the preceding claims, wherein o and p are each
from 0-3000, preferably 0-2000, provided that o + p > 0.

18. The method according to any one of the preceding claims, wherein m and n are each
an integer from 0-8, preferably 0-5, provided that m + n > 0.

15 19. The method according to any one of the preceding claims, wherein m = 1 and/or n =
1.

20. The method according to any one of the preceding claims, wherein m =1, n = 0 and

the ratio o:p is at least 1:1000, preferably at least 1:500.

21. The method according to any one of the preceding claims, wherein r and s are each
20 from 0-4, preferably 0-2.

22. The method according to any one of the preceding claims, wherein the polymeric
photoinitiator of formula (I) has a molecular weight between 5 kDa and 10,000 kDa,
preferably between 10 kDa and 1,000 kDa, more preferably between 15 kDa and 500
kDa.

25 23. The method according to any one of the preceding claims, wherein R, and R, are
selected from the group consisting of polyacrylates, polyethylene oxides,
polypropylene oxides, polyvinyl pyrrolidones, polyesters, polyamides and

polyurethanes.



10

15

WO 2011/160639 PCT/DK2011/050227

24,

25.

26.

27.

28.

29.

30.

29

The method according to any one of claims 1-22, wherein R; and R, are each
independently selected from C1-C25 linear alkyl, C3-C25 branched alkyl and C3-C25
cycloalkyl.

The method according to any of claims 1-2 and 4-24, wherein the adhesive-forming
polymer is selected from the group consisting of polyacrylates, polyalkylethers,
polyurethanes, polyethylene vinyl acetates, polyvinylpyrrolidone and co-polymers and
blends thereof.

The method according to any of claims 1-2 and 4-24, wherein the adhesive-forming
monomer is selected from the group consisting of acrylate monomers, N-
vinylpyrrolidone, and epoxide monomers.

The method according to any one of claims 1-26, consisting of steps a. and b.

A skin-friendly pressure-sensitive adhesive composition obtainable via the method of
any one of claims 1-27.

A medical device comprising the adhesive composition of claim 28.

A medical device comprising the adhesive composition of claim 28 and a backing

layer.



