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present invention relates to hydrogels contai-ni-ng

bi onedi cal and pharmaceutical field, for producing 5915

additive to drilling fluids, as a displacing agent in
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of th{wlg‘%igég?% as Prﬁjat?ﬁal'%1 fPTRe Si%?né%fl?éi %asegﬁaﬁﬁé)ég{ﬁ{cﬁl field, for
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properties of the hydrogels in a targeted manner. The necessary hydrophilicity of the

polymers is provided inter alia by hydroxyl, carboxylate, sulphonate or amide groups.
Synthetic hydrogels are based inter alia on poly(meth)-acrylic acids,
poly(meth)acrylates, polyvinylpyrrolidone or polyvinyl alcohol. Hydrogels are in
general very compatible with living tissues (source: ROmpp Lexikon Chemie - Version
2.0, Stuttgart/New York: Georg Thieme Verlag 1999).

Hydrogels based on polyvinyl alcohol are known (cf. US2003008396A1,
US2001029399A1, US0006231605B1, US0005981826A, WO2001044307A3,
WO01998050017A1, Hassan, Christie M.; Peppas, Nikolaos, A.; Advances in Polymer
Science (2000), 153 (Biopolymers, PVA Hydrogels Anionic Polymerisation
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Ni kol aos, A.; Advances in Polyner Sci ence 2000 153

WO 2085/8809frer s, PVA Hydr ogel s2Ani oni ¢ Pol ynREIT&aP2@06/0@5348
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their mﬁ@har‘n@ajmgm@eaa@é tWMDgeluaprosﬂlom@ S with
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microgrysi@llinityf incthes bydiogiehgwhich leadg nter usnrprpwed emicabpreRérdes, and

nave fholdlRe MERRREs! ArfEfaiphy £ FALERECS, e, hgpLHEBmety of the

polyviﬁﬂrﬁlablﬁkblsgaata et ofoo®splinking iyé poline@r3opricrt @r formation of the
25 Wthin the context of the present
hydrogglvéﬁd,sdﬁ TefyeRhalItionont ai ni ng at | east one
pol yvi nyl al cohol star polyner are understood to nean
The PR R Bl sloltlcfatos B HYRIKR, ¥oRBiRg o RSt ope polyviny!
alcoh(airaﬂar polymer.es of pol yvinyl al cohol star polynmers with
ot her polyners. Particul ar preference

Within the context of the present invention, hydrogels containing at least one
polyvinyl alcohol star polymer are understood to mean both hydrogels in which
exclusively one or more polyvinyl alcohol star polymers are used as polymer, and
mixtures of polyvinyl alcohol star polymers with other polymers. Particular preference
is given here to mixtures of polyvinyl alcohol star polymers with conventional
polyvinyl alcohol in a ratio of 99:1 to 1:99. Particular preference is also given to

mixtures of polyvinyl alcohol star polymers with polyacrylic acids, polymethacrylic



10

15

20

25

is given here to mxtures of polyvinyl alcohol st ar
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given to mxtures of pol yvi nyl al cohol star polyners

acids, %ol%%#a@%{gy% ag@?ﬁﬁgmw\g l ' ¢ a\D gé?' QrQ %/ r% %Oo 7991 to

1:99. pol ynet hacryl at es and pol yvi nyl pyrrol i done inaratio
- of 99:1 to 1:99. In addition to the aforenenti oned

pol yvi nyl al cohol star polyners, the hydrogels
In add'é'@ar@i raforemeentianest Pelyviays @ledol aﬁtﬁr yenersadhe Haydrogels

0 c

sccorBloORR A M St g,
one hand via a tranS| tion-netal -catal yzed production

Polyviofyl alcbhulsrwith apetiat geometrictesan beanrod nc&dEDY 2281053, methods, on
follo nlflcatlon as described i

the opg1l g@a tr@P\cs)\t,lpg r’ge@g)ﬁa a%z@'d, PEQ LB)HOBfO?n pﬂvlvlnyl acetate, as
t:at
descrp&ali L?Emﬁéhe-‘ffgosféliddgésﬁcr nggﬁﬁﬁleg%%s%% l;é&}ﬁ%% iAYDE 10343607,

saponi cat1 on 4. 10
or via Hecepmim‘ieumtnmmef polyy acetate wlitbcdnosssiinam@ qohgrnomers, followed by

saporE}98sa5 FoartrehE DEFBPPBR o as pol yvinyl al cono

star polyners. Polyvinyl alcohol star polyners

Herenﬂﬁél@ﬁvdltlﬁ@ dcﬂy\ﬁ?ﬁlfléié&ﬁﬂg a’ﬁdﬂpéﬁ%@ﬁ@ﬁ%ﬁoﬂb@f)owﬂﬂﬁéﬁmﬁbed in

an ounds of the fornula'l,
DE1034;&@OhaRg 1035637 4-will Re mperred toas ppivyiny! alcehel star palymers.
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Polyvmgr E\é!o%'l JEar gﬁ’y?nér% gé&gln@n {d 'DEfé_’MS%O"?’hb O[Eghf)356574 are

sents a Vi nyl
underpwddltouheahycommﬁmdahifyh@forhmmpdl gm‘er or copol yner
based on ponvinyI al cohol_, very part|cularly

+_p‘ref g V|n aIa : 2 el y\{ nyI L Pol
% l/ l%ll 5. yI e%% 00|tool 3( ’yE}gF | nyIO H | }—[[Rsl

al cah
ﬂ leyvieyl chl orid oyn®r or polyv

al c
al c oI/pona ylic acid nethyl ester copolynmner, and Z
represents a central atomand is an atomfromthe 13th

to 1fbfngraup of the perdadiig it abl e of therghamrRNIS,
preferably carbon, silicon, nitrogen, phosphorus,

in which

Pol represents a polymer based on a polyvinyl alcohol, particularly preferably a
homopolymer or copolymer based on polyvinyl alcohol, very particularly
preferably polyvinyl alcohol, polyvinyl alcohol/polyvinyl acetate copolymer,
polyvinyl alcohol/polyethylene copolymer, polyvinyl alcohol/polyvinyl chloride
copolymer or polyvinyl alcohol/polyacrylic acid methyl ester copolymer, and

Z represents a central atom and is an atom from the 13th to 16th group of the
periodic table of the elements, preferably carbon, silicon, nitrogen, phosphorus,
oxygen or sulphur, particularly preferably carbon or silicon, and

X' is in each case identical or different and is a halbgen atom, preferably fluorine,
chlorine, bromine or iodine, particularly preferably chlorine, bromine or iodine,

and
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oxygen or sul phur, particularly preferably car bon or
icon, _and 25 X1 is in each case identical

WO 2@954‘1@3997 and is a hal ogen-4tom preferabP@TﬁEBBQQﬁ/@0434a

R1

R2

Ar

Ap

chl orine, brom ne or iodine, part| cularly preferably
chlorine, bramne or Lo 005/.103097 -4-
s s SORES SIS BViTBoer San i Car RRBIIHPONARRG, oroup,
&ydrogen or a Cl-C20 carbon-containing group, and R2

is identical or different and is a bridging Cl-C20
isatdemticaloor adiffergntgpodpis isetwdging Ke-Gantcashorncontaining group

s inbehirdl e £ piet M olieipl iR B s fipan or oxyvgen.

@mjbon or silicon, and R4 is identical or different
and is a hydrogen atom or a Cl-C20 car bon-cont ai ni ng

igrdenpficabhapdiffsrent andbistGachen oF siirem.edht and is
a0 ey S0, SPL OBRERH AT Sy ebghdphaining
gracp, eade identi cal or different and is a natural

|nteg{ and is zero 4 or 5, and nis.in
isddentcaber diffsrentand '§rhY6’|r<P9Qﬂ eh@ Canfeo Garom-gentaiNing group,

; , 5 6, 7, 8, 9, 10,
l%%t ﬁ:%gfalﬁ’@gliieﬁqés?z%ré’, 1%,&5'8,3%99 or 20, and 15 0 is
isrin each caasedéntaal oc diffesentdand & @ matuatinteger and B, zerad1, 2, 3,

% ig |ndeach case identical or different and is a
RfgrdMinteger and is 1, 2, 3, 4or 5 andqis a

183h wadh daRESeSRticRMEr Uﬁfe@enfe’aﬁ’d i#a rafetafintégerddhd is zero, 1, 2, 3,
aromati c skel eton having at |east four carbon atons,

4.6.hi7’cB, 8nd0ot1,1ct.d 3, ZGh([ﬁaif@mﬁ ey 1Beorr2£bm@e]9 by |
h
3o faen Zete MRl o RRR Y PR e BT Ve From ¢

8GR 2218A, cdeleNhentidal or iFpdreRBbRAGs aalitOFAGRBBer and is 1, 2, 3, 4 or
ghenfnthrene, tri phenyl ene, quinoline, pyridine,

i di ne, pyridazine, pyrimdine, pyrazine,

grd RALRS, mtggg;g,qdrggl Sor 4bgﬁ otriazol e, benzopyridine,

benzopyrazi di ne, benzopyri mdi ne, 25 benzopyrazi ne,
ibemzatonmatic sieletondtawrz; a’eleaqtjﬁumolcazbmreatom i ndlich one or more

rtlgdqu,gg,aybgﬁege@p?%d eﬁ S%%O ui l’ql rlolgreﬁ oP%‘ﬁ%‘%é gruge and wherein
preferred aromatic or heteroaromatic skeletons derive from benzene, biphenyl,
naphthalene, anthracene, phenanthrene, triphenylene, quinoline, pyridine,
bipyridine, pyridazine, pyrimidine, pyrazine, triazine, benzopyrrole,
benzotriazole, benzopyridine, benzopyrazidine, benzopyrimidine,
benzopyrazine, benzotriazine, indolizine, quinolizine, carbazole, acridine,
phenazine, benzoquinoline, phenoxazine, which may optionally also be
substituted, and
is a natural integer and is zero, 1, 2, 3, 4,5,6,7, 8,9, 10, 11,12, 13, 14, 15, 16,
17,18, 19 or 20, and
is a natural integer and is 2, 3, 4, 5,6, 7, 8, 9 or 10,
is a cyclic, non-aromatic skeleton having at least three carbon atoms, which
may also contain heteroatoms such as nitrogen, boron, phosphorus, oxygen or
sulphur, wherein preferred aliphatic skeletons may be derived from the

cycloalkyl group, such as for example cyclopropyl, cyclobutyl, cyclopentyl,
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4, 5,6, 7, 8 9, 10, 11, 12, 13_ 14

waQ 2@95/1990919 or 20, and 30 z- Ps a nat ural |H@é%?2g%t’09§348

d

2, 3 4 5 6, 7, 8 9 or 10, Ap is a cyclic,

no t on, hayi | east three arbo
QRIS SyvRlonafd oot Mo &, Bidoneteroalkyl
grbhbogmh a® B roskanihe EAMIING , aZBXdER) p9FroI|§|Hbeifbérld|ne azepane,
wherein preferred aliphatic skel et ons may be deri ved
dzasanehe 1,3 pdrigainRpe, grledip;triexane, asoxaianexafpe, dihydrofuran,

LGB 5 b Ay A, BRGpfh2ERGH S Slocane, o

fearel hecsadchatide! groapy buclwiasf foe Bxbhple wiprahghrense kyta-glucose,
group, such as for exanple aziridine, azetidine,

rolidine, plperldlne azepane azocane,
1, : X xat gn ray,
AR AERRaRY S zckol 21 A0, TR 0P LhR3n 14, 15. 16,
1 B8 N Pdsra () raama, oxepane oxocane, or 5 fromthe
saccharide grou s. for, exanpl e al pha- gl ucose,
'B@t%\at&fﬂé’g@ger agﬁdﬁg \Jg 26(5 fat/ u% gqrﬂtoe@QFj and is zero,
i$:a fatudl m‘tegér afd |s7ze 192, 304 g%, 71% 9l4g, it 12153 Jrg 15, 16,
17, 18, 19 or 20, b'is a natural i nteger ‘and i’
7, 18, 19,0r620,7, 8, 9 or 10, and 10 c is a natural
i nt eger, and 6, 7, 8, 9, 10,
iy B5HeRlial o5 difirBhy dhd Rizstogfionty or 20, 4 may be

identical or different and is zero or one. Polyvinyl

Polyvmt/pﬂb@holcmsztlymarssbb@é@@lncvblmhw\éstwﬁ cRsSEherPRR) yBRirfable by

are obtajnable by a nmethod conprising the steps:

a metigd ﬁﬁmﬁfléings@letﬁm% or mass pol ynerization of vi nyI

ﬁgt ?5(? ic Ipﬁorf h??f?d]s%epcﬂgm%n t%jrt 8Pl/|ngf8§5?st %rth%'}ﬂ'eé?nce of a

ona e presen radic scavenger
addmdloal gﬁneaamlaylall deioplally omtmpnéseambf a radical scavenger,

B T Ghe BB S AT g AL
@?p@%hbhélﬁl itk Rfp érﬁtﬁs@iﬁtbﬁ\ﬁ' dhthe %‘Nr‘yﬂ’ebbé\f'ciiﬁblyﬁ%@rformed,

kene m xture pro duced in ]
B&al )%apﬂyllflcémfé rgfpihe ap%en@ylcept@r/pﬁb/mw watet awlyalkene mixture

2 DR RERF LB R g PeBRIYY s Eediines isotated in

pol Y3l wighex bapeltgners wedpolyahgt alRohefpdlipd@nyl alcohol polyalkene
mixtures or polyvinyl alcohol polyalkene copolymers and isolation of the

products,

characterized in that the polyalkenyl compounds used in step B) are compounds

according to Formula IV:
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products, characterized in that the polyal kenyl

corrBounds used in step B) are conpounds 25 accordi n8
WO 20@5H88R8Fa | V: [R7le R8 R66R8 Rs R10 Ri BCREREO05/004348

200. 5/ 103097 -6- PCT/ EP2005/004348 Formula IV in
which: R6 is a C6-C20 aryl olp, a C5-C20 heteroaryl
group, a C4-C20 cycl oal }ng'[ebﬁg, a C4-C20
het er ocycl oal kyl group or a Cl-C20 al kyl group, in

in whiski ch one or nore C 5 atonms which are not directly
adj acent to one another may be replaced by an el enent
of the 5th or 6th group of the el enents, preferabl

R® isia Coden, arvpamsiphér bs-Cooipeieasy ssavpharGspar t:ycéreﬁllgthmup, a
61 P Belp R0 Y60, S Bl Y S8 oPmore
apeiowhichgamipot direatibadpicengt®wpe @tothst Aaygbeupplaged by an
ca roup, a Cl-C20 al kyl carbonyl 10 grou

0

b 1]
ﬁg@%éya?k%%@h gPbuRfh grew @fb they eisrgents u;gf,e?%[ﬁgly nitrogen,
ARG ARSI BE0M ry Fomaen,an

R’ igridemticah of@lifeaentayd ighpdmpgea, 68ydet() suireraara hydnoaylpgroup, a
a -C20 cycl oal kyl . group, a C4-C20 het erocycl oal |,
SarbamSrh g P ATEILGE R, SeaROa G e Crbrg @kYidarbony
GroubT TRy kiR Parofip 8 S0 ARIGY\ 8D, dh iino group,
Gr-{ho gliflipina goBuE26e Gé-Kigh allkliminegspup, €76y@0 group, a Cq4-Cyo

| al kyl 0] or,a C2-C2 kenyl r and R8,. R9
8l Gol¥; adie it rifi (2 Ltz e Ghan B8 ety cloalky
&bup2® w@@ma@m%maggl, V\?r@}*@fzo and/isyl greug)ad @At arylalkyl

Integer fromO to thin the context of the o
pogped Gorfvenalkenyl gratip, G2 (Cr&pd onoxyatkenyhi aghajpgepn-containing

ild b understo o nean preferably the radicals
1 Ceo g iJROPL Fiociay BPHPE bty orBIKGI SPHR @ Cr-Coo
aryliopgroup ops @yC,o dikéylyroup,-dndt yl , s-butyl,
g od-bytyl, n-pentyl. s-pentyl, cyclopentyl n- hexgl , .
R", RoyR| chesigentical ok differgpt EQ%I%%@WTQQGOlor@@a@?@eQW on-containing
rui:)i gH{jarI y preferably ethenyl, propenyl, butenyl,
%@n enyl', cycl opentenyl, hexenyl, cyclohexenyl,
e is a natural integer from O to 40.

Within the context of the present invention, a C4-Cy carbon-containing group will be
understood to mean preferably the radicals C4-Cy alkyl, particularly preferably
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, s-pentyl,
cyclopentyl, n-hexyl, cyclohexyl, n-octyl or cyclooctyl, C4-Cyy alkenyl, particularly
preferably ethenyl, propenyl, butenyl, pentenyl, cyclopentenyl, hexenyl, cyclohexenyl,
octenyl or cyclooctenyl, C4-Cyo alkynyl, particularly preferably ethynyl, propynyl,
butynyl, pentynyl, hexynyl or octynyl, Cs-Cyo aryl, particularly preferably phenyl,
biphenyl, naphthyl or anthracenyl, C4-Cy fluoroalkyl, particularly preferably
trifluoromethyl, pentafiuoroethyl or 2,2,2-trifluoroethyl, C¢-Cyo aryl, particularly
preferably phenyl, biphenyl, naphthyl, anthracenyl, triphenylenyl, [1,1;3’,1"]-
terphenyl-2’-yl, binaphthyl or phenanthrenyl, C¢-Cyo fluoroaryl, particularly preferably
tetrafluorophenyl or heptafluoronaphthyl, C4-C,o alkoxy, particularly preferably
methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy, s-butoxy or t-butoxy,
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25 octenyl or cyclooctenyl, Cl-C20 al kynyl,
artlcularly preferably eth ny propynyl but ynyl ,
partlcularly preferably phenyl blphenyl napht hyl or

CoCapy A1y %&Pi'ﬁqrf 00, ChAPE OB LneBlt. S YBhbioxy,  bishenyioxy
anthra'%;e%, Pﬁéﬁé’rﬁtﬂﬁérﬁwéxy,@, G%;Oar?rawyl WlbUl@H %’réﬁérablyotolyl m-
e or ab , _ant hracenyl

tolyl, nto@ﬂerﬂyﬁ-@meth p_[hepyl 32 &dqetmdph@mﬁh&@ﬂd;-gprqpylphenyl 2,6-di-t-

oAby gL Th s b Sh; SLMBEERRY! 0o ety

partlcbléﬁ?af lprsfepdtapht bﬁhzyl C1- &ﬂ?lpﬁbh?lxy pﬂﬁfylphé#yﬂ” Yilphenylmethyl
preferably nethoxy et hox prop oxig( I -prop
tripheRylmatawyor namruhawﬂrgetbuk Cznr awlqama Y, pam:ularly preferably o-

meth(%p&% ﬂl ar EQG%‘? 1!# g phenog ﬁ%p?%o%%/a%ﬁéqygm particularly

prefer’abb,hprpﬂenoy(ypham}lhQéiejayh@t)eyoarphe;mi'ﬁd:llﬂaﬂylwrefejablgﬁz-@&ﬂdyl 3-
aryl al kyl part|cularly preferably o-tolyl, m toly

pyridyy_ tcﬂ 9ynd3@ 6-QHIRRHMK pHEPRMINOINYS. giasriginy herggnzoqumohnw or
benzo?s&JLEh?quyPr@Pﬂ2§W\%Wrbgﬁc%?lggﬂé r%t?lrt,l p_r}SJ_ Eut y?’elp%)é él}J/rlyl benzofuryl,

hen

2-pyrreliidiagl) Zindpldr Btindalyhaz, 8+d1|myctroln¢olyi eO@K}ybl 3ryladicenyd,, particularly

' preferla*)rloq)]phe %q@{%pﬁn)ﬁgﬁﬁgﬂap hr‘fhg/r]lygf(tj é?ﬂ anfalkynyl, particularly

prefer%bw %%the‘?@f“rﬁiétﬁ%ﬂplﬁrﬁﬁ ebﬁbEYetﬁynylphen%l or a C-Cy

met hoxyphenyl, m phenoxyneth phenoxynet hy
heterQaIQFrEQcEntarrWQ)gng/l parpatultarlyLprafeirgblyma[bemdblbynzoyl oxybenzoyl,

benzc@ %gBWP %%y 8&/['&:2'% wﬁ%%ﬁ%n%l er %&9 20 ca%bon -containing

groupgljh@pfdrﬁ"yé cytisosysteadl | nyl , acridinyl, benzoqw nol i nyl
or 10 ben20|squ|noI|nyI - C20 heterocycloalkyl,

Wlthlrg té%lr(?qlﬂtg%t: Bhe ;perFeggrlaﬁl y{v%%éoﬁngggéaéi%y(l‘) -Cyo carbon-containing
groupzwﬁr %bhﬁﬁﬁéﬂsﬂ%ﬁ % mESn %fé’rﬁkﬂyat%@%' alkﬂarddrﬁéﬂléw Yoreferably

preferably o-vinyl phenyl, mviny
methytene,ngthyleney | propgeazo baty;}q;m kyeiytyrt)anparqyp@pleatw%e hexylene or

cyclofhglalen M antRERN, A o e AU D B Bropany!. buteny!

pentegyloUchlapémteﬁyll ahbXemylefoer @P&théﬁér’C}wny{D1 Chenairyhyl, particularly
g]renzo , 15 benzoyl oxy, acetyl, acetoxy or nitrile
preferm ethyrnyheprepyRyr @ulclmyd;zgeretanwoﬁt @@Pﬁ/%ﬁ(ln|Q19C2Og?Wpra”'CU|ar|y

I t th
prefe%pglseﬁéﬁ%@(/e éf;l L’ﬁpﬁgﬁﬂ gl ngdléﬁ-%ggn%gr%t{)g% cérﬁzg ﬁeteroatom-
contairgupgradd, lparticudanst poefetablyreaarbfmg/f erca&ybyrtﬁhyCZCbarbonyloxy,

al kyl , ticularly preferably nethylene, ethylene,
carbamo(%w @E@;o butyl ene, pentyl ene, cycl opentyl ene,

hexyl ene or 20 cycl ohexyl ene, Cl-C20 al kenyl,

The ;Pr%%éhl‘:%@ﬂt%npé%ﬁefégﬂe% & hﬁ@)’érod%@cﬂ?rbﬂd’ LBBt 8MYhe hydrogels
pentenyl, cycl opentenyl, hexenyl or cycl ohexenyl,

accordmg@@haummypn parti cul arl y preferably ethynyl,
propynyl, butynyl, pentynyl or hexynyl, Cl-C20 aryl,

The %r&ééﬁglgéé&ding to the invention, which contain a polyvinyl alcohol star
polymer may be produced for example by:
e repeated freezing and thawing of an aqueous solution containing a polyvinyl

alcohol star polymer and optionally further components,
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preferably o-phenyl ene, mphenylene or p-phenylene, or
a Cl-C20 heteroatom containing group, particularly

WO 2008168887y car bonyl, oxycar8enyl, car bonyPE&AyEP2065/004348
car banmoyl or am do. The present i nvention al so rel ates

to the production and use of the hydrogels accordlng
» theoaglien jahvieptzing. rama@onym\édegm @@mau rr?gi'atm h@n an aqueous

t h
sdlﬁ‘l‘]Y(ﬁ'pneéoqﬁn%Q\'l‘@e M O| Pg:oﬁ%g!(géé%%ﬁ%gln{ég Qﬂmd S(Bepztioe ally further
cdmpenentg, andl t haw ng of an aqueous sol ution contai ni ng

a pol yvinyl alcohal star polyner and optionally
. m@,qqqurs s@Hfiondaining acemyvidgoalgoRol star polymer and optionally

fuﬁﬁy Fpaﬁﬁ)%nggféd'&ntht h&o@&ﬂr&kﬂ&‘ﬁreéd‘?}lté' %gjcﬁad%sat 'f8P example,

amma radi atio ueous
glotmalalehydl@ ac@talldehydﬂ fatmaldehygé amajelk:yaeld analic aC|d alginic
Qpti ona further co ents, i n agueQus
addy dimed Y B 4153 'yfﬁgw@@r'ﬁﬁm R%Fﬂﬂm'@t ﬂ"ﬁBPWeS and/or

dlr%'ﬁg hé’t@abhﬁonaﬁl yIAER B& c?r%%"@#?é?s‘é" th crosslinking

gen?s suc for exanple ar al dehyde,
acet al dehyde, formal dehyde, nalelc acid, oxalic acid,

Furthe cg:'rnmcmerasiade uddesstend to emeangInferxalla: hydr ochloric

cr.ol ein ||socyanates and/ or divi nyl

y C%ﬂ)ﬂeﬁ'ﬁg'ﬁ% p ‘f'nﬂl‘?é?q RPlwi th acid or base catal ysis.
. otﬁHF%Wm&%W%S f(?rr @xé‘rﬂ?ﬁ! Sd&géjcrylﬂz EE % doWrﬁéthéHyﬁc acids,
pol yvi ny

convent i onal pol ymer s
p@umfy@@s fpmlymat@apnéatepangziamlwmxdpmoldmne
oI met hacrylic acids, polyacrylates,
é’ PEPRALTyl at es and pol yvi nyl pyrrol i done,

o al nﬁ’dQ&H%@?i‘vﬁﬁ@es sBcAIRI o npq%hdalgiﬁét Vfdrie%&mpisyuch as

odi um al gi nate 'for exa salts such as, for
. sa?bsawd:re ass ddi exangidosadiem pattaxmtempomsbmmatcmrbonate, calcium

calcium _car bonat e ni um car bonat e nes
e Gttt @D A Ay TR e RSO, Gar e spiium hydrogen
cdipgha@en p@?&fs}éﬂﬂﬁt eydfed UsarBpAaRgeRafAIRONg/dPegen carbonate,
magnesi um hydr ogen ca onat e, sodi um sul phate,

mpepasiymuTh¥dogRAt ecarbanaieni sarium pﬁﬂi@atﬁagn@@sgwm sulphate,

arﬁmme’suﬁ%@t mrﬂgaﬁé’a%e 'S 8SI gg}g)lss?ﬂ%{ee potassium

anmoni um phosphat e; magnesi u oSp

prwﬁphet@leamm@maasmrmsphbtyl dmgnesmlml phms;iﬂaoel gdedium chloride,
cal ci um chl ori de, nmagnesj um chl o e
potassium chloride, ammonitum chloride, caIC|um chloride, magnesium chloride

and/or aluminium chloride.

Compared to hydrogels based on conventional polymers, the hydrogels according to
the invention are characterized by a higher level of clarity (comparison of the haze

values: see Examples 3 and 4).

Compared to hydrogels based on conventional polymers, the hydrogels according to
the invention are characterized by a higher level of resistance to water, which is
advantageous when used as a carrier material for inclusion-immobilized biocatalysts,
for example, for wastewater treatment (comparison of the resistance to water: see

Examples 7 and 8).
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and/ or al um nium chl ori de. Conpared to hydrogels based
on conventional polyners, the hydrogels according to

WO 200521030Mt i on are characterg zed by a hi giRCT/ERZ050004348
clarity (conparison of the haze 25 values: see

Exanples 3 and 4). Conpared to hydrogel s based on
Exampiesiothydrogels mﬂoydregﬁp thé énveptioogehichasaree & ayplain butreot limit

i nvent t d her | | of
the inve B8 bALEE O RURE BosH A Rl fnt ageous. when used
. poa;i»,or@q S%hbﬁéta%%?iﬁé}ks fd Wagdrusi on-i mmobi | i zed

atal yst s, exanpl e, for wastewater treatnent
o po(wmylbardo:hohstaf pblyenerés)i sbaverdional pelyenyl aleehol3hd water,
' npl es 7 and L WO 2005/ 103097 - 9-
. POIWWYEPE?@DQ’ 89N 2 meEﬁ%?nﬁP@écﬁ‘ﬂ'CW!ﬂjr%@%W@%fccor ding to

d po[)n/ﬁ\))l QVC%%' Nar pB’P nﬁ% egéﬁggtégtt@&‘rgh@bgldg%dﬂﬁéte'r' m t

I nventi on, ased on m xtures of:

. poB&ir&WbRﬁb'hoﬂ‘st@@Edyrﬁér@é) polysoBidtey aaddvatet.er.,
yvinyl alco star polyner(s) convent i onal

|
. pogmr;walmhohst@onelyna@fas)wapb/methgcryl%wanﬁwa tal. cohol

- pobbiin BRPOEFE RS BEbY P8R SRk Feter,

o poRRArHS aftdhoVvaiaf pol Gym@@é)"ébﬁi/éntﬂirfaﬂ’b@|yvﬁ¢yﬁélc@ﬂb}/@U(Lﬁﬁ alginate,
pol yacryl ates and water pol yvi nyl "al cohol star

cammméﬂqrsn)q, f(pf(bmgld@wdaﬁ:ﬂyd auaégr and vvat er,  polyvinyl
. po\%é/frg/hm Eﬁoﬂﬁiw{?? (g? ﬁ('l)rg | rﬁ;éra?(gc;h’%l,alwcroorganisms

andopypt i onal pol yvi nyl aI cohol sodi um al gi nat e
cal cium chl ori de, formal dehyde and water, pol yvinyl
. pow\mmh@llccﬂ’tozhstapcnqwme( 8). cocwmtgmalermMajmhﬁ)wcalmum chloride
”?lt cotlgol m croorgani sns and water, polyvinyl alcohol
|50I ymer (s), conventional pol yvi nyl al cohol,

o pohBimyl @eokol star golyniér(sydonaéstional polyymynalcoabk;clamium chloride,
star polymer(s), conventional polyvinyl alcohol,
MigEQIDanisas and W@ter m cr oor gani sns and wat er. The

invention also relates to the use of the hydrogel
The inQQﬁltic?rﬁ 8|s8%eRitEs 36 tH@ﬁ@e BP}HéVhWb%epéd%ﬂ&%ngséﬁé or more polyvinyl
po ymsr(ss) as: materials i'n the bionedical and
alcohgblstarmedyuer(s phs | eI d, for exan‘pl e as artificial
tISSi.Ie or for tr %
e materials in the biome |ca d pharmaceutlcal field, for example as artificial
tissue or for treating wounds,
e as a material for producing contact lenses,
e as a material for the controlled release of active substances,
e as a carrier material for inclusion-immobilized biocatalysts, for example for
wastewater treatment,
e as a carrier material for transition metal catalysts, for example palladium
catalysts,
e as a material for producing reactive membranes,
e as an additive to drilling fluids, in particular, due to the degradability, as an
additive to flushing fluids for offshore applications,
e as a displacing agent in oil recovery,

e as an additive for cement,
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as a material for producing contact |enses, as a
material for the controlled rel ease of acti
WO 290pK0308és, as a carrier merial for PCT/EP2005/004348
i ncl usi on-i nmobilized biocatal ysts, for exanple for
t vvatergéyeat nent as a carri teria

25 r -
° a% ?Q dt'tiv@nton@ \e%ﬁ%sy@t'és speh asd ?@'Tﬁaummﬁﬁ%e flowability
r producing reactive
aﬁn@ rr%%éee:t’he %s% an aéﬁ{ ?éeéét)o drilling fluids, in

e agardonwpdraant oflgesihetit peodlegs.adability, as an 30
additive to flushi ng fluids for offshore applications,

The lrgvS pﬁi}@ :bgfé&pgqggs Mﬁ@l@t&é%\égﬁégmﬁgharllrévertheless do not
|,m,ttﬁgﬁ\,§ﬁgg,€}§4 QRG3A§. as an additive to highly viscous
ds such as crude oil to inprove the flowability
and i ncrease the speed of conveyance, as a conponent

Examgiie dosheaparatieod et 8. pPhevinyly @hcoloel \atar prlymer aceending to
by th exanpl es, which neverthel ess do not
5 1i q?éﬁhé2$%®gntlon in any way. Exanple 1:
Preparation of a polyvinyl alcohol star polyner
accordi ng t[o C OH\
PVAc i PVAc PVOH i"PVOH 167, .m of a 19%YRt hgnolic
sodi um hydr|joxi de ‘sol uti op—+h—-a 1000 round- bot t oned
10 fl ask arlevahedt ed t-a.50®9"n apwmt e sol ution
of 50 g of |pol yvinyl acetate st ar (Jor oduced
according to is

dded . d th t d.of 30
167 it A%k BrethRaclcy ectlﬁgﬁhv%mdﬁ S g At ieliraio-gottomed
flask At ﬁ@&ba%@ 50°0 mevét@t bSttPrA?Sblﬁ'nBﬁt& 505g b Ipbﬁ,wm atétate star

washed with nethanol unti|l non-al kaline, and drired In
polymeacipsodudasl diccasling do DEINRRSE59D iMB33 16 ¢iDB}ethsMD) is added

dropwise, {ﬁer%? Sfﬁferaé gﬂ%’?%g ot’D&O r%T65At fh$%&§0§%he Sadifftion, stirring is

continued for a further 30 min. The whlte precipitate is filtered off, washed with
methano! until non-alkaline, and dried in vacuo. Yield: 25.0 g. '"H-NMR (500 MHz,

- [Dg}-DSMO): & = 6.65 (s, aromatic H), 4.65, 4.46, 3.89, 3.84, 3.31, 1.44 - 1.33 (4 x s,

1 xm, PVOH) ppm.

Example 2: Preparation of a polyvinyl alcohol star polymer according to
DE10356574

132 ml (1.43 mol) of vinyl acetate, 9.0g (70.2 mmol) of diallylformal, 1.6 mi
(7.3 mmol) of tris-(2,2,2-trifluoroethylphosphite  and 1.25g (3.6 mmol) of
dibenzoylperoxide (70%, remainder: H,0) are placed in 68 ml of toluene. The clear,
colourless solution is stirred at 70°C for 20 h. The volatile components are removed
in an oil pump vacuum and the polyvinyl acetate star polymer is taken up in 200 mt of
methanol. This solution is added dropwise over 15 min to 400 ml of a 1% NaOH
solution in methanol. Stirring is continued for a further 90 min at 50°C. The polyvinyl
alcohol is filtered off, washed with methanol until neutral, and dried in the oil pump
vacuum. Yield: 14.4 g (22%) "H-NMR (500 MHz, [D¢]-DSMO): & = 5.92 - 5.87 (m),
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Exanpl e 2: Preparation of a polyvinyl alcohol st ar
according to DE10356574 132 m (1.43 2) of
WO Z\Qpﬁ 1|0398@t ate, 9.0 g (70.2 hhol) of dial | ?préERaD 5/00g348
20 (7.3 mmol) of

5.24, %’? 239, &b@hih@f L o8, “ruhaf oA Doltgban g4, 335,

3.16, pl@:eqzl 3|3r(1@8(,|ﬁi) ppm.t ol uene. The clear, colourless
solution is sti rred at 70C for 20 h. The volatile

conponents are renoved in an oil punp vacuum and the
Exanw&e)%w Rrapatationt f sa ahydigetecontaining:m upelyMimdoalgohol star
65@8’9‘4" This solution is added dropw se over 15
mnto of a 1 % NaOH 25 solution in nethanol.
Stirring is continued for a further 90 mn at 50C. The
25¢ p@lgy@lyvmyl atdohohadtar Spo‘lymeeréckanfrﬂe Washeddissbled in 75 ml of

dema%{wa wgl'f%rt I@tl 7(511%&{ 2 St?dn %{_;glggg:gli nrgtgglap‘/qketal dish (20 x 20 cm),

coveré@?\} Eﬁ%&@f} 215) 4§d 9(% 1224FI %qgﬂ% 2T 8%985/t%g§8ﬁﬁ|85_1 id hilowed to

come4o46pmateperaturé ovér 1Q,h 4ndhe re@BingAh8@ingBp®éesSiBepeated a

furtheB]twghmlpdsf ﬁ-é‘él ﬁ@ﬁé%’l i%i %aﬁgg]m &i;qaf%prlne%fs %gﬁéﬁggﬁgﬁa ﬂnckness of
0.25 d?ﬁ'?@f%fdl@ #az8 vafuedinl perként). aicohol star pol ymer
(Exanpl e 1) are dissolved in 75 m of denmaterialized

water at 70C. The solution is placed in a flat netal
Examgple 4: (EGD@TQUOBanf a dydspggl Woraining da dineast pelvinyr alcohol

12 h EHE the solution is allowed to
cone ?@: r"g‘gm errpera é é over 12 h and the
freezing/thawi ng process is repeated a further two

25 g bf rmﬁyviﬁ'ylearl]lbgldmlogéelvbls 103t BoneColaneds fos misﬁﬂ]@df ik M5 ml of
Vi t 0.0 cm , Tur hi di t 1az
demalyia] @S el Sl L. ThessoIgNalh 5 RSaed 5 Bl Harhs g (20 x 20 om),

cover8Y WL lid Gy §tbFéd1ﬁ)ra1i h"éQaBOﬂ@'Wér@)ﬁ%te@'tﬁ@@@htlon is allowed to
(conparati ve exanple) 25 yvin al cohol

come (IC&PQmI tenBeratusenceer aaehs@md étne?réeglslgrtgewmgvmsem isofepeated a

il SRS TE b i B e A8 2Pk FPRE Fybiposs o
0.25 andTeibitityd hbige vaRichinglere&ftf:.4.8hereafter, the sol ution
is allowed to come to roomtenperature over 12 h and

thefr ezi ng/.t hawi n cess is repeated g furt
Exampg 5 | BRPargHiann ofir o Jaydrogel st ntaiingn ai RXtuseno8f a polyvinyl

fil'm hagbRel etérmabnﬁfrwﬁ af n%e?a%r 5;961¥ iy (haze

val ue i n percent aration of a

hydr ogel contai ni ng a ni xture of a pol yvi nyl
2 g of polyvinyl alcohol star polymer (Example 2), 2 g of polyvinyl alcohol (Celvol 103

from Celanese), 0.5 g of alginic acid sodium salt and 0.15 g of sodium hydrogen
carbonate are dissolved in 50 ml of water at 70°C and, after cooling to room
temperature, are added dropwise to 250 ml of a 0.1 M calcium chloride solution in
large droplets from a syringe without a cannula, with slow stirring, whereby spherical
particles having a size of approx. 3 mm are formed. The particles are isolated by
means of careful filtration through a glass frit, and are added to a 40°C solution of 5 g
of formaldehyde (37% in water), 50 g of concentrated sulphuric acid and 25 g of

sodium sulphate. After one hour, the solidified spherical particles are isolated by
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20 al cohol star polymer with a |inear polyvinyl

al cohol 2 g of polyvinyl alcohol star pol yrer Exanmpl e
WO 2005/193§98f "pol yvi nyl al cohol2 ¢ Cel vol 103 PGTdRP2005/004348

Cel anese), 0.5 g of alginic acid sodiumsalt and 0. 15

fiItrati%:F oe{néif gllgl Efzd 7\%@{ gﬁager gp? lrepggt%%hel él%t g4l3f§)?pl[§]vhey%rogel5gs rgpherlcal
particle@Mperature, are added dropwise to 250 ml of a 0.1 M
cal cium chloride solution in 25 [arge droplets froma
syringe without a cannula, with slow stirring, whereby
Examgpih 6t | Regparptioni of &5 hysrogg! sontaining agnesr. pslywingr alcohol

forme |cI re i sol ated by neans of
car ef fklcoﬁqr?@t ﬁ?%ugh a glass frit, and are added
to a 40C sol ution of 5 g of formaldehyde (37%in

4 g ofvwdIgvinyl diothl§Cet@NdeBtfferheCelank P05 gasti ?lanﬂa(% s@dium salt
of sodi um sul phate. After one hour, the solidifi
and %Eh@r@fcwd'%@r 'E‘YQ!P@@” a{%aéb‘i’%@)t?afl'r@dd@?OWQﬂ Jo ) mbohovater at 70°C

and, %@? r\EP Oneurﬁ fnd&va{q %t E%a%e?ntﬁ g?’o%gé Fo‘ﬁ'gbt?'nl of a 0.1 M

calcuuspbl&londalsolmlantm thrgs. drﬁpmwnerrﬁa sirieganithoataafanaula, with slow
stirringzg{h%%%léytg trglg Rﬁﬂ@?e%hgﬁgé g{gé?” C%/PWSLSS%OWG formed. The
partic gfﬁr&%olé@% By ﬁ'&@aﬁ%'d’?%?@f?l fllpr fod tl‘?ffoa@ gl'a‘és"i‘ﬁt' dnd are added

um sa | um h car bonat e
to a 0% diokdwinvell 5 @ cB’Ofcminadﬁehydee(B?e% IViOWatQID]d50@f Dérconcentrated

cool ing t oomte erat ur ahe adde ro W se
sulphfiie geiiSan 25 B SPON L G aaTebPUg it 14 Spfsiied Spherical
particlsoare st slatedP BY diltpatidrN88d Wddhedt wih weﬂhmn wédthalSyadd: 37 g of
stirring, whereby spherical particles having a size of

hydroggknosehesioshpartislasor med. The 10 particles are isol at ed
by neans of careful filtration through a glass frit,

Exan‘?ﬁ@' 727 StRAASCthet atﬁt.éﬂ%f&ﬁhq{ydmgef fr%ng EXample 5

mal dehyde (37% 1 n water) concentrat ed
sul phuric acid and 25 ¢ of SOdI um sul phate. After one
109 @fohydrogalefrgm Eatpfripdel 5sweee m&@ﬂed imaat 5@ md ore- waysmnagedon the
on.an

votorgef whichAhgPE 1'% pHRTC et fE vty O, el g4 yprogel was

cover&X Pl & plastidtdigve Qﬁdttlhl@ h@llbwl dpaee afoveRemdirogsiwas amed with
Exanple 5 10 g of d% from Exanple 5 were pl aced
lymachgr

glass jwpaql: Ebensyr@fse Yay diuppRr S@@P?bnﬁhfﬁu%mﬁh a 1mm

Tefloiggr > Bé?séad QJs"’fﬁ% bg}lﬁgﬁvtgp(h@tipwgsq}eﬂsgd ?ﬁron'g% c}h% %flon hose at

tic sreve
a flowhcté ofv1sphicin abevthet ingdroyel; oget avasiodi ofl @t weth. Thé@sster, the
bber stopper,

The sy s closed with ar
nydrogRl AP 41O e 2B TR HCNBSRNSHeduter DRF sk, 9.2 of
hydro§&MPom!BRIMEIES weRSisBRtégd through the Teflon hose at

Example 8: Study of the attrition of the hydrogel from Example 6 (comparative

example)

10 g of hydrogel from Example 6 were placed in a 50 ml one-way syringe, on the
bottom of which there is a plastic sieve (mesh width 0.75 mm). The hydrogel was
covered with a plastic sieve and the hollow space above the hydrogel was filled with
glass wool. The syringe was closed with a rubber stopper, through which a 1 mm

Teflon hose passed. Using a pump, tap water was passed through the Teflon hose at



a flowrate of 1 m/mn over the hydrogel, over a
Berlod of one week. Thereafter, the hydro el was
WO 2pe5108897r om t he syringe anth wei ghed. Af t BE THRB20R2/004348

9.2 g of hydrogel fron1Exaane 5 were isol ated.

Ex - Stud f attrition of the hydrogel fro
a rowE;gz%n:E} r@l/ %rtglel Rydrogel, Q)\(%ﬂp&nog(& rt% wpﬁg.rtla%reaﬁ]er the
hydroééIOWagxl%mé\%QG fith &hBl afthd Bnd @@lg’ﬂedorlﬂ%é’?@dnéméélg% 19 of

on the bottomof which there is a'plastic sieve (ne
hydroggldromExeenpie)t wereeispladedgel was covered with a

pl astic sieve and the holl ow space above the hydroge

was filled with glass wool. The syringe was cl osed

with a rubber stopper, through which a 1 nm 30 Tefl on
hose passed. Using a punp, tap water was passed

t hrough the Teflon hose at WD 2005/ 103097 -13-

PCT/ EP2005/ 004348 a flow rate of 1 mi/mn over the

hydrogel, over a period of one week. Thereafter, the

hydrogel was renoved fromthe syringe and wei ghed.

After one week, 8.1 g of hydrogel from Exanple 6 were

i solated. 5 WD 2005/103097 -14- PCT/ EP2005/ 004348

Clains 1. Hydrogels containing at | east one pol yvinyl

al cohol star polynmer. 2. Hydrogel according to Caim

1, characterized in that the hydrogel contains, in

addition to the polyvinyl alcohol star polyner,

further polyvinyl alcohol star 5 polyners. 3.

Hydr ogel according to Claim1l, characterized in that

the hydrogel contains, in addition to the polyvinyl

al cohol star polymer, further polyners selected from
the group consisting of polyvinyl alcohols,

pol yacrylic acids, polynethacrylic acids,

pol yacryl ates, pol ynethacryl ates and

pol yvi nyl pyrrol i done. 10 4. Hydrogel according to

Claim1, characterized in that the polyvinyl al coho

star polyner is at |east one conpound of fornula I,

[l or 11l 22 3- 1123112131 RZRmMRPol 11

Il RiYRmMR-Pol 1 RtAp RmRPol 1i 111 R4ln

IRSIo d jPg | Rl IRSIO d PZL I R4In LIRSIO d Pb
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Formula | Fornula Il Fornmula Il in which 15 Po
represents a polynmer based on a pol yvinyl _alco

WO ZQQEf1|OC3Q%rI y preferabiy a - Hbnopol ymer or gJ[ﬁ%P?ﬁQﬁ/OO“MB
based on pol yvinyl al cohol, very particularly

Clai greferably pol yvi nyl aIcohoI, pol yvi nyl
| cohol / pol yvi nyl acetate copol yner, pol yvinyl

al cohol / pol yet hyl ene copol yner, pol yvi nyl

}/@@J@@Id EeHteivinty bt I@bbp@méigmyomgpémaﬁél Sar polarny |

cohol/polyacryllc acid nethyl ester copolyner, and

Z represents a central atomand is an atomfromthe

ms@'ﬁ)g@b ageemdingt Bufrlaim f hehaasterzgdcing Bist éhehydrrgel contains, in
t Y, 0 r

5 (gg%ﬁotrauts%r %fosfvﬁgjrll aol"r(':&idjl &ﬁr del r?’i Cda‘htgr F@(ﬁ{)vmyl alcohol star

pmlyfrmrably car bon or silicon, and X1 is in each case

i denti caI or different and is a hal ogen at om

fer quor| r|n . brom ne. or iodine, ) .
- BitEfRstouinila Biaim § cRpttTarizbchioeh dhe Pl contains, in
gédl%‘ﬁ' t&hd |§ol5/9|iﬁ91télé@ﬂ\ol%‘iardbélflﬁl%?%nﬁeﬂe@@n@fg saRetedPfrom the
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Pol represents a polymer based on a polyvinyl alcohol, particularly preferably a
homopolymer or copolymer based on polyvinyl alcohol, very particularly
preferably polyvinyl alcohol, polyvinyl alcohol/polyvinyl acetate copolymer,
polyvinyl alcohol/polyethylene copolymer, polyvinyl alcohol/polyvinyl chloride
copolymer or polyvinyl alcohol/polyacrylic acid methyl ester copolymer, and

Z represents a central atom and is an atom from the 13th to 16th group of the
periodic table of the elements, preferably carbon, silicon, nitrogen, phosphorus,
oxygen or sulphur, particularly preferably carbon or silicon, and

X' is in each case identical or different and is a halogen atom, preferably fluorine,
chlorine, bromine or iodine, particularly preferably chlorine, bromine or iodine,
and

R’ s identical or different and is hydrogen or a C4-Cyo carbon-containing group,

and
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boron, nitrogen or phosphorus, and wherein preferred
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HOHB B integer and is zero, 1, 2, 3, 4, 5, 6, 7, 8,
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Lgygemm@®r sul phur, wherein preferred aliphatic
skel etons may derive fromthe cycloal kyl group, such
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azepane, azocane, WO 2005/103097 - 16-

ip@T B GO5E dderia| 01d§fesemalaciulmarf@tumlmtsgerra@&amé, 2,3,40r
ane, furan, dihydrofuran, tetrahydrofuran, pyran,
di hydr opyr an, tetrahydropyran, oxepane, oxocane, oOr
i$ mamaturm intsgechiad isde, :gbﬁupand;uch as for exarrpl e
nat ur
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a natural 'i nteger and
riatereed aranafia or beteirﬁar@@@atmﬁmlet@nzedeﬂvelfrom benzeme slphenyl

r%ph?raalgne an]tR'E?e#%'l Caﬁh%rggi‘gh%e?ﬁe phg_leﬁglen ng%bg 3 pyrldlne,

opaidined), 5 pyiddziree!  pyeiaidinag tpyn@zﬁddn ltriazine, benzopyrrole,
characterized in that the polyvinyl alcohol star
Beazotiazoles a pBRPIPRYIdiRg.c oholbedpRYAAING as ed DEAZOPYTiMIdine,

RSB BN E S RN ZEORANE T iSdolizine, quinolizine, carbazole, acridine,
phenazine, benzoquinoline, phenoxazine, which may optionally also be
substituted, and

is a natural integer and is zero, 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16,
17,18, 19 or 20, and

is a natural integerand is 2, 3,4, 5,6, 7, 8,9 or 10,

is a cyclic, non-aromatic skeleton having at least three carbon atoms, which
may also contain heteroatoms such as nitrogen, boron, phosphorus, oxygen or
sulphur, wherein preferred aliphatic skeletons may derive from the cycloalkyl
group, such as for example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl, or from the cycloheteroalkyl group, such as

for example aziridine, azetidine, pyrrolidine, piperidine, azepane, azocane,



whi ch are obtainable by a nethod conprising the steps:
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products,

characterized in that the polyalkenyl compounds used in step B) are compounds

according to Formula IV:

[T7]e
R8 RS\/ RB
Rg R10 R10J\ Rg
Formula IV

in which:
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R9, R10 are identical or different and are hydrogen or
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integer fromO to 40. 6 Use of the hydrogels

according to any on ai ms to 5 in the

B et sy sl R e QBRI UE. 7 e pyialky! group, a
é?bzphe%byrtgoagw ér‘oﬁbaéré'c‘%ﬁfy Akylf bup2fh WhRRl dAW or more C

wounds, for” producing contact Tenses, as a carrier
aatrex whichf ere nhbhe doeatly adjasent & @aeearmhacmabebe replaced by an

ubst a car rmter b i ncl usi o .
SHABHN | PE o 88 abl G0t STOTh Bhrbp o Glempeits. velarahbe itrogen.
AREEHHERIM . 0x§GeR o?%brdrﬁfr pé’fﬂ&@bﬂ?'préféfaﬂw AfIdendt dBeh, and
catal ysts, as a material for producing reactlve

iradention or different aadiis hy@rog@ndpkygem@wnhwdng a hydroxyl group, a

ERERHRY Yoood, B IR okt ook, B o8 S alkvcarbony

graupr laa|(§1rCéonalR§Fotszgﬂo@b HiICHPES,S hBIEK gﬂ)mn‘»nm group, a
as an additive to viscous fluids, in particular
%sz“@«h@wlwegrpu@mm ij a&%mlmrgég% fheyaseeg@ups a Cq1-Czo

SRIVGBABCE CRRY, BRI Jro G P RNAL, Hilte SAMIRIrbEp PL WLEL Scycloalkyl
group, a C4-Cyy heterocycloalkyl, a C;-Cyo alkylaryl group, a C7-Csp arylalkyl
group, a C,-Cyy alkenyl group, a C,-Cyo a-oxyalkenyl, a halogen-containing
C4-Cyo alkyl group, a Cg-Cy aryl group, a C;-Cyo alkylaryl group, a C;-Csp
arylalkyl group or a C,-Cyg alkenyl group, and

R8, R® R' are identical or different and are hydrogen or a C;-Cy carbon-containing

group, and

is a natural integer from 0 to 40.

Use of the hydrogels according to any one of Claims 1 to 5 in the biomedical
and pharmaceutical field, in particular for producing artificial tissue or for
treating wounds, for producing contact lenses, as a carrier material for the
controlled release of active substances, as a carrier material for inclusion-
immobilized biocatalysts, in particular in wastewater treatment, as a carrier
material for transition metal catalysts, as a material for producing reactive
membranes, as an additive to drilling fluids, in particular in flushing fluids, as a
displacing agent in oil recovery, as an additive in building materials, in particular
dispersions and emulsions, as an additive to highly viscous fluids, in particular
to improve the flowability and increase the speed of conveyance, and as a

component of cosmetic products.



