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St orage- st abl e hydrogel s The present invention relates to a t he
prepar at i oW®Y4468 ogel s that contain hydrol ysabl e side grou?ggﬁ@%%-'

storage stability of which can be established by controlled hydrol ysis. At
the sane time as the storage stability i-st established, the hydrogel is
sterilised in its final packaging, the salt concentration of the agueous
phase being adjusted preferably to a physiol ogical range. In the conmerci al
preparation of hydrogels, for exanple by crosslinking polymers in solution,
in order for the process to be econom cal certain physicochem cal

properti Siorage-stablehydmdgels t he starting polynmers in respect of, for

exanpl e, viscosity, crystallisation tendency, solubility and cheni cal
reactivity. Those properties can be positively influenced by using special
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priced, but a disadvantage is that such side groups are not always sufficiently stable for the

purpose for which the hydrogel is intended.

it is known, for example, that the viscosity of a Mowiol solution {(agueous solution of a
partially hydrolysed polyvinyl alcohol, Hoechst AG}) is dependeht on the one hand on the
degree of polymerisation and degree of hydrolysis of 'the polymer, and on the other hand on
the concentration and the temperature (see, for exainp!e. the Hoechst AG booklet "Profil
eines Polymeren, Polyvinylalkohol Mowiol" (Profile of a polymer, Mowiol polyvinyl alcohol),
1991). If the degree of polymérisation is kept constant, then a solution of a-fully hydrolysed
polyvinyl alcohol (PVA) will have a higher viscosity than a solution of a partially hydroiysed
polyvinyl alcohol. Furthermore, the polarity of the PVA building blocks causes so-called
association phenomena, which occur especially in the higher concentration range of fully
hydrolysed high- and low-molecular-weight Mowiol types. The result is so-called gelling
effects, which render efficient processing difficuli and also make commercial processes, for
which a high viscosity is prohibitive, impossible.

The present invention rélates to hydrogels, especially hydrogels based on crosslinkable
polyvinyl alcohols modified by hydrolysable side groups, the storage stability of which
hydrogels can be established in a simple process. The invention also relates to a procedure



which a high viscosity is prohibitive, inpossible. The present invention
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whi ch hydrogel s can be established in a sinple process. The invention also
relates to a procedure WO 97/ 44687 _, _ _ :

PCT/ EP97/ 02477 -2- by which, at the san% time as the storage stability of

t he hydrogel is established, the hydrogel can be sterilised in its final
packagi ng and the salt concentration of the aqueous phase can be set in the
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i nvent i phase carsbgsstdn thephysiolngicakrapge.at i on of storage-stable hydrogels to
use-especially PVA prepolynmers, which offer advantages.in terns of

processi ng technol ogy, such as |ow viscosity and good processing stability
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si de PVAY), but the use of which has not been possible hitherto on account of their fack of
stability in respect of hydrolysis and their resultant lack of stability in storage. Furthermore,
the mechanical properties of a crosslinked prepolymer, and hence of the hydrogel, can be
regulated not only by way of the network density but also by means of the side groups of
the prepolymer used.

Accordingly, a hydrogel moulding of the present invention is produced preferably from a
PVA prepolymer of which the physicochemicatl properties have been positively modified by
hydrolyticaily removable side groups. In a process step following the cfosslinking, the side
groups are hydrolytically removed without there being any significant-alteration to the
mechanical properties of the hydrogel. The moulding 'assumes its final geometry in that
process step. The process step may preferably proceed in such a manner that the moulding
is simultaneously hydrolysed and sterilised in its final backaging. resulting in a moulding that
is packed in storage-stable and sterile manner in a physiological sait solution.

Within the context of the present inventioh, “moulding" signifies a moulding that consists
'éubstantially and preferably of a hydrogel. The hydrogel is more preferably one that is
especially suitable for use as a contact lens material. A strongly preferred hydrogel material
is derived from polyvinyl alcohol (PVA). '

The present invention _accordingly relates to a process for the manufacture of storage-stable
hydrogel mouldings, especially contact lenses, that comprises the following steps:
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groups are hydrolytically renmoved wi thout there.being any significant
alteration to the nechanical properties of the hydrogel. The |

assumes ité”??ﬁ%ﬂméeonetry in that process step. The process g?@%mﬁg%‘”
pref érably proceed in such a manner that the moulding is simultaneously
hydrol ysed and sterilised in its final pagkaging, resulting in a noul ding
that is packed in storage-stable and sterile manner in a physiological salt
solution. Wthin the context of the present invention, "noulding"” signifies

| di th L, St bst anti al | The
Pydr ogel Hdraglectiy &rEpigey Pkl el o el BiloRgal ool 468 SRounsl3
contact Iecomtain@terial. A strongly preferred hydrogel material is derived
= pr oces Dbl iR HopuRng fis BYloge TP AeRgYBLE Pasip BRlfbrdubon.” | ©
especi al | gy foiigithle doPBsissr, ahdat conprises the fol l owing steps: V\A;)7 5
97/ 44687 - 3-

. \ / /
a) transf@refqt‘PRja‘ﬁngumﬁQﬂjﬁi"%‘éﬂ"ﬁ?iﬁl‘j'gtth%lf‘y‘é‘@ﬁ?h‘?‘ﬂglqu; itl%;?qn})-?f%ﬁﬂ‘%ﬂﬂe

si de grougs fefhpdrR0Rd of dtdéast Bb0EC, Whdieini Gurdtfthe AliteilaRng, ARG hydrdlytidalhy ©
hydrogel moulding wth a basic buffer solution, -c) closing the contal ner,

and e) auenavableside aoups arepseantiaiy cempietaly ramoveds tharantaiper eententsdee t he

basi ¢ buf fighiuSQl Lt : £ L I in,
duri ng 1 reotise ihd i Slachufehfolie Rvebd A priA Glical ackSFEE
essent i al aquecussbkution yhatdsisubsiantialiy: isotonic.and pHecompatible witk tha lactimabfiuid ohnd
t he basi %PW}LH% %%‘l'ut lon is converted into a physiologically acceptable

u

aqueous soO I'on is substantially isotonic and pH conpatible with the
lacrimal fluid of the human eye. s

As mentioned above, a hydrogel moulding is preferably of a material that is derived
especially from polyvinyl alcohol {(PVA). Preference is given more especially to the use of
hydrogels that are derived from a.crosslinkable and water-soluble (not yet crosslinked) PVA
prepolymer. | |

PVA is usually obtained by hydrolysis of a corresponding homopolymeric polyviriyl acetate,
-polyviny! propionate or polyvinyl butyrate, generally of a polyvinyl alkanoate, preferably of a
polyvinyl lower alkanoate or of a mixture thereof or of a mixture comprising a copolymer of a |
polyviny! alkanoate with a suitable comonomer. Preferred polyvinyl alkanoates are polyvinyl
. acetate, polyviny! propionate and mixtures thereof. A étrongly preferred polyvinyl alkanoate
is polyvinyl acetate. The hydrolysis of such polyvinyl alkanoates typically resuits in PVA
types having a residual content of polyvinyl alkanoate of approximately from 0.8 to 15 mol
%, preferably from 2 to 10 mol % and especially from 5 to 10 mol %, The residual content of
alkanoate is generally constituted by an above-mentioned removable side group that on the
one hand can positively modify the physicochemical properties, for example of a non-
crosslinked prepolymer, and that on the other hand can be removed hydrolytically.

Suitable above-mentioned comonomers are, for example, ethylene, propylene. acrylamide,
~ methacrylamide, dimethy! acrylamide, hydroxyethyl methacrytamide, rﬁethyl methacrylate,
methyl acrylate, ethyl acrylate, N-vinylpyrrolidone, hydroxyethyl acrylate, allyl alcohol and
styrene. A suitable comonomer may typically be present in an amount of up to
approximately 20 % by weight, and preferably up to approximately 5 % by weight.



As mentioned above, a hydrogel nmoulding is preferably of a material that is
derived especially from polyvinyl al cohol (PVA). Preference is given nore
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Autoclaving then typically follows, which is carriedi out, for example, preferably at 1212C for
a period -appropriate to the rate of the hydrolysis. During the autoclaving the hydrogel is
generally sterilised, and the side groups are generally cotnpl'etely hydrolysed. The acid
freed during the hydrolysis, which typically is produced by removal of a sidé'group, forms
with the preferably basic hydrolysis solution a buffer mixture of which the pH valﬁe.
osmolarity and composition are preferably within a physiologically acceptable range.

The PVA prepolymers preferably used rhay typically be crosslinked in éitargeted and
extremely effective manner, especially by photocrosslinking.

Suitably, in the photocrosslinking pfocess, a photoinitiator that is able to initiate radicat
crosslinking is added. Examples of photoinitiators are familiar to the person skilled in the art,
but suitable photoinitiators that may be mentioned specifically are benzoin methyl ether,
1-hydroxycyclohexylphenylketone or irgacure types, for example Irgacure®1173. The
crosslinking may then be triggered by high-energy radiation, for example UV light of a
suitable wavelength, or ionising radiation, for éxample gamma radiation or X-ray radiation.

The photocrosslinking is suitably carried out in a solvent. Suitable solvents are in principle
any solvents that dissolve polyvinyl alcohol or a prepolymer used, for example water,
alcohols, such as lower alkanols, for example methano!, polyols, for example glycerol, glycol
or polyethylene glycol, amines, for example ethanolamine or diethylenetriamine, also
carboxyiic acid amides, such as dimethylformamide (DMF), dipolar aprotic solvents, for
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that the mechani cal properties of the hydrogel -are not substantially = .
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manner, especially by photocrosslinking. Suitably, in the photocrosslinking
process, FPWliRR toiba phateeresslinkedi s able to initiate radical crosslinking is
added. Exanples of photoinitiators are famliar to the person skilled in
the art, but suitable photoinitiators that may be mentioned specifically
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PVA prepolymer the use of which is preferred, is typically in the range of from approximately
1 second to approximately 2 minutes, preferably in the range of approximately from 1 to 60
seconds and especially in the range of approximately from 1 to 30 saconds. After that
period of time a moulding or a contact lens typically assumes a definite and stable shape,
as explained above. That criterion accordingly typically determines the residence time of a
moulding in the mould. After that, however, crosslinking may spontaneously increase or
intensify until the final degree of crosslinking is achieved, but this generally has no further
bearing on the residence time of a moulding in a mould. '

Preference is given espacially to water-soluble PVA prepolymers distinuished by side
groups that do not form toxic products during the hydrolysis and that have polymer chains
of adequate hydrolytic stability, a prepolymer signifying especially a PVA prepolymer or a
PVA prepolymer derived therefrom.

Non-toxic side groups in the sense of having excellent compatibility with the human eye and
the human 6rganism are, for example, acetate or propionate groups. It is also possible,
however, to use mixtures of side group representatives. The side groups may furthermore
be modified by transesterification so that further esters of acids, especially physiologically



or polyethyl ene glycol, am nes, for exanple ethanolam ne or
di ethyl enetriam ne, al so carboxylic acid am des, such as dinethyl formm de
(DVF), di mwboaraqgepr oti c sol vents, for WO 97/ 44687 PCT/EP97/02477 .
PCT/ EP97/ 02477 -5- exanple dinethyl sulfoxide, N-nethylpyrrolidone (NW),
and al so m xtures of suitable solvents, for exanple m xtures of water with
a carboxylic acid amide or with an al cohol, for exanple a water/ methanol

m xture. The photocrosslinking, especially of PVA prepolyners, is effected
preferably directly froman aqueous solution of a nentioned prepolyner,

whi ch cA¢certabletagide: mayrhe useds Hivch acids are prefasablymonobasic acidEmA wtypiedl as

| i f o ' . . A I "
Oitrari (9 implostnly BeaishiBiby, ddimcly SeUEit bl BER=c abfh nERAE sl anciacte 4o o

aqueous as#l.uti on to be photocrosslinked. "Crosslinking" within the context
of the present invention is to be understood phenoneno- |ogically as any
kind of reaction in which a material is converted, typically by
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- wherein . _ _

" Ris lower alkylene having up to 8 carbon atoms,
R is hydrogen or lower élkyl and |
Rais an olefinically unsaturated, electron-attracting, copolymerisable radical preferably
having up to 25 carbon atoms.

Rz is typically an olefinically unsaturated acyl radical of the formula. R3-CO- wherein R is an
olefinically unsaturated copolymerisable radical having from 2 to 24 carbon atoms,
preferably from 2 to 8 carbon atoms, or especially from 2 to 4 carbon atoms. In another
embodiment the radical R; is a radical of formula It

—CO—NH-(R,-NH-COO);~R;—0OCO-R, )

wherein q is zero or one and R¢ and Rs are each independently of the other lower alkylene
having from 2 to 8 carbon atoms, arylene having from 6 to 12 carbon atoms, a saturated
divalent cycloaliphatic group having from 6 to 10 carbon atoms, arylenealkylene or alkylene-
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acetate, polyvinyl propionate and/or mixtures thereof. Amounts in the range from 5 to 10
mol % polyviny| acetate are strongly preferred.

An essential component of the basic and, preferably, aqueous hydrolysis solution is formed
by the base. Suitable bases are in principle all inorganic or organic bases of acids,
preferably weak acids, that after hydrolytic cleavage yield a buffer mixture having a pH
value that lies within a range physiolbgically acceptablé-to the eye. Typical examples of
inorganic bases are phosphate (for example sodium bhosphate), monohydrogen
phosphate, borate and carbonate. A typical example of an organic base is
tris(hydroxymethyl)methylamine (TRIS). Strongly preferred as essential component is
monohydrogen phosphate and/or phosphate.

Throughout the present invention, a basic hydrolysis solution is preferably aqueous and
may typically comprise, in addition to a base, a tonicity enhancer. A tonicity enhancer is
generally used to set approximately the osmolarity of a basic buffer solution before the

~ autoclaving. A tonicity enhancer is, for example, an ionic compound, such as an alkali metal
or alkaline earth metal hatide, for example CaCl,, KBr, KCl, LiCl, Nal, NaBr, NaCl or boric
acid. A non-ionic tonicity enhancer is, for example, urea, glycerol, sorbitol, mannitol,
propylene glycol or dextrose. A strongly preferred ionic tonicity enhancer is NaCl.

In a strongly preferred embodiment, a PVA hydrogel moulding of a prepolymer according to
formula (1) having acetate groups as side groups is used, which may be reacted in an
autoclaving step with a solution of Na,HPO, and NaCl to form hydrolysis- and storage--
stable mouldings, especially contact lenses. The freed acetic acid and the Na;HPO, form a
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pri nci plnore prefenably imthe range froarpld 8thiket!, ahdaspddially in the range from pH 9 to 10.

Hereinbefore and hereinafter "autoclaving" is always used to mean thermal treatment in a
closed vessel under pressure and typically with the introdu(:t_ion of steam at a temperature
of at least 100°C. "Autoclaving” is used especially to mean sterilisation.

The tempe?ature range in which the autoclaving is carried out is preferably from 101 to
- 150°C, with the range from 110 to 130°C being especially preferred and the range from 115
to 125°C being more especially preferred. |

The period of time required for an autoclaving step is generally in the range from
approximately 5 minutes to approximately 18 hours, preferably in the range from
approximately 15 minutes to approximately 8 hours and especially in the range from
approximately 20 minutes to approximately 120 minutes.

After the autoclaving step, the osmolarity of the aqueous solution in a packaging is from
approximately 220 to approximately 450 mosmol, preferably from approximately 250 to

approximately 400 mosmol and especially from approximately 280 to approximately
400 mosmol.

- Also, the pH value after the autoclaving step is approximately from pH 6 to 8, and especially
from pH 6.8 to 7.6.
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preferably weak acids, that after hydrolytic cleavage yield a buffer

m xture having a pH value that lies within a range physi ol ogi 1102477
accept abl e WO T#682ye. Typi cal exanpl es of inorganic bases arg&b%%ﬁ%ﬂe
(for exanpl e sodi um phosphat e), nonohydrogen phosphate, borate and
carbonate. ‘A typical exanple of an organig.base is
tris(hydroxynmethyl)nmethylamne (TRIS). Strongly preferred as essenti al
conponent i s nmonohydrogen phosphate and/or phosphate. Throughout t he
present invention, a basic hydrolysis solution is 5&Iﬁef er abl '& ueous and

- may typi cHe lp"%\‘?ﬂr‘ﬁ‘?&es also &ma pmsﬁsmbwa'qaége hygrof
tonicity tﬁﬁﬁ?ﬁs oI @ng.ngrbauef SWhich Pe ?Bﬁlﬂk'sﬁﬁh@éﬂéohg %té?ﬁiﬂ&t'io?{ ¢fttMe of

a basic ore the autoc tonicity enhancer for
exanpl e, praduciand me@mgw)'a@c&ﬁfa&haﬂt oqmsatramn al kal i ne eart h et al
hal i de, for exanple CaCl[err], KBr, KO, LiC, Nal, NaBr, NaCl or boric
acid. Anon-ionic tonicity enhancer Is, for e_xarrpl e, urea, glycerol,

sor bi t ol , Thednvention relatagBise teea grocass inwhitihthe bydrolysisscarvbeycgrrisdaiut in the

nydr ogel. Rt PRRRARTEb NG diiacs, Whlcf iaidenh Bolsipl Eifihiiactl RGHIRRR oftny "
groups aspredubt apdgives d physislogically adceptapldsalt eancenttation amd aphysiblogicatly st ep
with a sol utlog of,,Na2HPO4 and NaC to form hydrol ysis- and storage- stable

moul di ngs® 8@'6 lﬂ%h'ly contact |enses. The freed acetic aci d and t he Na2HPO4
forma WO 97/ 44687
xture havin

PCT/ EP97/Q2477 -8 ffer val u J’OXI mately. 7.3
ns a1 osulie Byenton reltendipe I ApHidass i Wik R nsfhenal propPiles e AmGuing
di optre- r(ayabgdl) (g the d‘lbﬁmfal%ﬁ'uétﬁré and teiatwbrid dersity of tHechydisgul) fedtain
rel ates al so ‘?}i {5@' V\:EI &F@ ss%é)l e under autocl aving
condi ti or Wi'?‘? ya‘l’“ag \a 4 ’Vaﬁ Q%?BP aPev¥e-for a m)ul di ng
(hydrogel) to be freed, generally
The invention relates also to a polypropylene packaging having an aluminium sealing foil,
which contains a sterilised moulding, especially a contact lens, in a ready-to-use aqueous
solution that is isotonic and pH-compatible with the lacrimal fluid of the human eye.

A material the use of which is preferred is a prepolymer of a polyvinyl alcohol having a
mean molecular weight of at least approximately 2000 which, based on the number of
hydroxyl groups of the polyvinyl alcohol, contains from approximately 0.5 % to
approximately 80 % units of formula (}ll) '

Fog-
o  _o

U]}
R 1R w

wherein R and Ry are each independently of the other amino, hydrogen, unsubstituted or
substituted lower alkyl having up to 8 carbon atoms, aryl or cycloalkyl, and
Rz is hydrogen or lower alky!l having up to 4 carbon atoms and is especiaily methyl,
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conpl etely, of hydrolysable side groups, and thus for a storage-stable
product to be obtained. The initial pH value of a basi'c buffer solution is
pr ef er abl g, range frompH 8 to 12, nore preferably i from
pH 8.5 to¥qignéﬁg7éspecially in the range frompH 9 to 10. reF%@ﬁ?gre and
herei nafter "autoclaving"” is always used to nean thermal treatnent in a

cl osed vessel under pressure and typicaldy with the introduction of steam
at a tenperature of at least 100[err]C. "Autoclaving" is used especially to
mean sterilisation. The tenperature -range in which the autoclaving is

1300 o FRpeRrRds BriehahynaP B thholfy boilitl ibondtnalinh apbidpien bgH ¢ 1 °

bei ng nat leaskapproximately 260@ whicls, based grethecvimifertof hydroxyl groups df dhe polyvinyl

aut ocl ayj j | . B L JTRt } s to
ppr o, PleBit;bialos (RER Shodinaifly ) ¥ 1d EGrirahll A%, Bil R sfmiuge L B 7

m nut es Vtandaphord¥| Veindl W 8 hours and especially in the range from
approximately 20 minutes to approxi mately 120 minutes. After the

aut ocl avi ng St he _qsnol arity of the aqueous solution in a packaging is
from appr oxi mat 0 t@Happroxi mately 450 nosnol, preferably from
approximately 2 t @approxi mately 400 nosnol azﬁ, especially from .
approxi mately 28 0 apps oxi mately 4@ nosnol . s) the pH value after the
aut ocl avi ng st dp,i SARPN%D%M—O‘G B 6 to 8, and especially from-pH
6.8 to 7.6. WO 97/ 44687

PCT/ EP97/ 02477 -9- The invention rel ates aI So to a process in which the
hydrol ysis can be carried out in the

y

wherein Alk is alkylene having up to 12 carbon atoms,
Rz, is hydrogen, alkyl or cycloalkyl, and |
R22 is hydrogen or lower alkyl,

'. R "
Rxaisa l CH, group whgn n=0orisa group when n=1,
. Ri?
- Raa is hydrogen or lower alkyl,
n=0 or 1 and preferably is O,
Ris and Ry; are each independently of the other hydrogen lower alkyl aryl or cycloalkyl

CH,

o__0O | V)
Ry, Hg?(Rge)n

wherein Ry, is as defined above,

Rzs is lower alkyl or lower alkenyl when n=0; lower alkylene or lower alkenylene when n=1,
n=0or 1, |
Ras is a group of formula -(NH-CO-Ry)o(Rs)p or -N(Rg)2,

Ry is lower alky! (when p=0) or lower alkylene (when p=1),

Rs is a heterocyclic group,

Rq is hydrogen or lower alkyl, and

0 and p are each independently of the other O or 1;



prlnary packagi ng of the product whi ch renders possible S|nultaneous
sterilisation of the product and gives a physiologically accqg%ﬁﬁy t
concent r at "A?"4%87 i nvention relates also to a process in whic sTuséty
‘hydrolysis can be carried out in the primary packagi ng of the product,

whi ch renders possible sinultaneous stecqiyiLsation of the product and gives
. a physiologically acceptable salt concentration and a physiologically
acceptable pH The.invention relates also to a process in which the
mechani cal properties of a nmoul ding (hydrogel) (based on the chem cal

structure and the ne K ity of the hydrogel) remain substantially
unaltered after a hyéﬁf‘?si S24s described above. The invention relates al so
to a pol ypropyl ene packagi ég havi ng an al um nium sealing foil, which
contains a sterilised noul

| oespegHaI ly a cont@8} lens, in a
ready-t o-use aqueous sol uti o}g;;t]at % sotonic and pHconpatible with the

l.acrimal fluid of the human terial the use of which is preferred

is-a prepolyner of a polyvi nyI aI colft having a mean nol ecul ar wei ght of at

| east approximately 2000 whi ch, based on the nunber of 'hydroxyl groups of

t he pol ywiinereinsRe whvdroganoﬂbwar alkghhaving upxioditarbpn @tdmdand issgupociallyaietiyy,
% units Ff formula (I111) [err] wherein R err] and Rlerr] are each

|ndepend y of the other am no, hydrogen, unsubstituted or substituted

| ower al Nyisdwu@gomm&r@agbmem aryl or cycloalkyl, and R12 is

hydr ogen or | ower al kyl haV|ng up to 4 carbon atons and is espeC|aIIy

met hyl . WO 97/ 44687

PCT/ EP97/ ﬂ%@r@ncelﬁ qlﬁzlnséisé’fdaé sréﬁawér Gt aRh6diNbY PBIViRf) dlcdRolhaviRg aRRbsdiaY |

al cohol havi ng ecul ar_wel ght
weight of at least approximately 2000 whlch based on the number of hydroxyl groups of the

polyvinyl alcohol, contains from approximately 0.5 to approximately 80 % units of formutae
(1), (la), (IV), (V), (V1) and/or {VII) in any combination |

CH
* CH,
0__0O
(Vi)
Ry A -
(B)—P!

wherein Ry, is hydrogen, alkyt or cycloalkyl,

Alk is alkylene having up to 12 carbon atoms,

B is a nitrogen-containing divalent group,

m=0or 1, and _ :
Pl is generally a photoinitiator radical, especially a photoinitiator radical of formula (Viil)

— ﬁ .
N/ Ry (vin)

Rai

wherein X is -O-, -S- or -N(Rax2)-,
Raz is hydrogen or fower alkyl having up to 4 carbon atoms,
Razg is lower alkyl, lower alkoxy, cycloalkyl, a heterocyclic ring or alkenyl,



at | east approximately 2000 whi ch, based on the nunber of hydroxyl groups
of the polyvinyl alcohol, contains from approximately 0.5 to approxi mately
80 % uni tywoRhuhgymul ae 1V and V, V. and VI or 1V, V and VI [imgposfegssi n A Kk
S alkylene haV|ng up to 12 carbon atoms, Rlerr] is hydrogen, alkyl or
cycloal kyl, and R22 is hydrogen or lower alkyl, Rerr] is a [err] group
when n=0 or is a [err] group when2n=1, R24 I s hydrogen or | ower

al kyl, n=Oor 1 and preferably is 0, Rerr] and Rlerr] are each

i ndependently of the other hydrogen, |ower alkyl, aryl or cycloalkyl; [err].

uher of TREkEchon? e ABicH By PN R L Sifdrein T 848 rnsgsmaaarm&é}a@ﬁgfayenyl

ene Fower  ar Kenyl-ene when n
a groumf&eﬂbenmra(wm@nﬁs@gmBp(tqgethqr)fqrnbﬁ-n(mmt}gred Rlerr] is
| ower d@( SiagP=0) or lower alkylene (when p=1), Rerr] is a
het erocycli’C grouB Rg is hydrogen or lower alkyl, and o and p are each
i ndeperfdsindepepdentlycofdizs bas thesarie meaning 857R44G8 7

ZCIQEEO /gﬁé% g%meg%gc&a%"%%rhépp&g&%en or | ower al kyl having up to

A nitrogen-contaimng divalent group B is, for example, -NH-CO-(CHz),- wherein x is from 1
t0 6; -N(R\)-(CHz),- wherein R, is hydrogen or alkyl having up to 12 carbon atoms and yis
from 2 to 6; or B may be a quaternary ammonium salt of formula (Vlia)

R"' .

—N-Alk- - (Viia)
R'..'
" wherein R" is hydrogen, alkyl, -Alk-Pl, -CO-R"" wherein R is lower alkyl that may be

substituted by'-COOH or by acrylamide, or is lower alkenyl,
R™ is hydrogen, or is lower alkyl provided that R* is not -COR™", and
the remaining variables, such as Alk and Pl, are as defined hereinbefore.

A typical photoinitiator radical Pl of formula (Vill) has already been described in EP 632 329
{Ciba-Geigy). The preferred embodiments therein are accordingly also embodiments that
are preferably used here.

Preference is given also to a prepolymer of a modified polyvinyl alcohol having a mean
molecular weight of at least approximately 2000 which, based on the number of hydroxyl
groups of the polyvinyl alcohol, contains from approximately 0.5 to approximately 80 % units
of formulae (IX), (X) and (Xi1), (1X) and (X) or (IX) and (XI) '

sz R (X
~N

wherein Alk is alkylene having up to 12 carbon atoms,
Rae is hydrogen or lower alkyl,



and k
to a prepolyner of a nodified polyvinyl al cohol having a nol _ laht
of at | easWQBHHMSRT mat el y 2000 whi ch, based on the nunber ofqﬁgﬁﬁ%ﬁﬁﬁbg
groups of the polyvinyl alcohol, contains fromapproximately 0.5 to
approximately 80 %units of forrmulae (l)gg¢clila), (1V), (V), (VI) and/or
(V') in'any conbination [err] wherein R err] is hydrogen, alkyl or
cycloal kyl, Ak is al kylene having up to 12 carbon atons, Bis a

' i val er . EQ or .1 d.P i | |
phot of i Feepa Aefitesity sefirafbay pipcSr A stfp: FarIpkaiih Fadicer BEVPRTip b 28
(MI11) [ earon'd#ems] dand<pieferably. each-in@épenkiehti of thp-othdrisas definell fos te ratlicapver

al kyl having up to 4 carbon atons, R err] is |ower alkyl, |ower alkoxy,
cyci oal kfe n formulade®Pd| i c ring or alkenyl, - WD 97/44687

PCT/ EPS7 0218 tidrobren; afRyEsr dycicalkyydr oxy, | ower al koxy, aryl or
-NR[err] ﬁ,l’l’ \A%%reinﬁ/R[ed.ryr] aﬂr?d Rl err] are each independently of the

ot her lower alky, oiCHyh err] and R err] together forma 5- or
6- menber ed heterocycli g ring, e | ndependently of R29 has the sanme neaning
as Rerr]. or Rerr] a together form 5-- or @)nenbered cycl oal kyl .

Ba “Ak—R, - |

wherein Alk and R are as defined above,
Rz is a primary, secondary or tertiary amino group or is a quatemary radical of formula {(X1)

&
—n;ﬁ’-n- 2 X))
N |

wherein each R’ independently of the others is hydrogen or lower alkyl having up to 4
carbon_atoms,_and
X is an anion, eépecially a halide, for example a fluoride, chioride, bromide or iodide;

CH, o,
0.__0O - (Xti)

Rat  “AK—NH—R,

wherein R;, and Alk are as defined above and

Rus is a radical of a monobasic, dibasic or tribasic, saturated or unsaturated, aliphatic or
aromatic organic acid or sulfonic acid.

Preference is given also to a prepolymer of a modified polyvinyl alcohol having a mean
molecular weight of at least approximately 2000 which, based on the number of hydroxyl
groups of the polyvinyl alodhol, contains from approximately 0.5 to approximately 80 % units
of formulae (X(ll) and (XIV), (X!l) and (XV), or (Xli]), {XIV) and (XV)



A nitrogen-containing divalent group Bis, for exanple,
-NHCO (CH err])[err]- wherein x is froml to 6: -N(Rerr])- (CH[err])[err]
wherein hydrogen or al kyl having up to 12 carbon y is
from 2 t(@g?‘ilhds% may bg a quatemary ammoni um salt of forrru !Eﬂ’?ﬂ) [err]
wherein R' is hydrogen, alkyl, -Alk-PlI, -COR'"" wherein R'"" is |ower alkyl
that nay be substituted by -COO—| or by1&cryl am de, or is |lower alkenyl, R"
is hydrogen, or is lower alkyl proevided that R' is not -COR'"", and the
remai ni ng vari abl es, such as Alk.-and Pl. are as defined hereinbefore. A
typi cal photolnitlator radical PI of formula (VII1) has already been
described in . EP 63{%@9_@3& CGeigy). The preferred enbodi nents therein are

accordingly also e df that are preferably used here. Preference is
given also to a prepol y of~a nodi fied pol yvi pajiy al cohol having a nmean
nmol ecul ar wei ght of at %pprom mat el y 2000 whi ch, based on the number

of hydroxyl groups of the pol yvi nyl al cohol, contains from approximtely
0.5 to approximately 80 #4units of formulae (I1X), (X) and (X1), (IX) and
(X) or (IX) and (XI1) [err] wherein Ak is alkylene having up to 12 carbon

atonms, R40 is hydrogen or |ower alkyl, WRO7/ 44687
- PCT/ EPQWdemwsqtadlcakpéthe]fomulan ol f| aI | Y Junset urat ed,
el ectron-attracting, crosslinkable r tjl havi H‘Q up to 25 carbon atons,

and preferably each independently of the ot her is as defined for the
radi cal RRYMNHGOOUtZ~ O),CHeGH, wherein
X, is alkylene having from 2 to 12 carbon atoms and especially from 2 to 6 carbon atoms,
Rs: is hydrogen or lower alkyl having up to 4 carbon atoms,
- Y is a divalent radical having from 7 to 12 carbon atoms and is especially cyoloahphatnc or
aromatic, and ' '
Zis Co-Cyoalkylene that may be interrupted by one or more oxygen atoms;

CH,
CH,

o__9° | (Xiv)
Ay Allk— (NHCO) R,

wherein Alk is alkylene,

h=0or1, : _

Rz is hydrogen_. alkyl or cycloalkyl, and

Rso is 2 monovalent organic grdup having from 1 to 18 carbon atoms, and is especially alkyl,
cycloalkyl, aryl or a heterocyclic group;

—ton—gnt-
O

I;JH
A

(Xv)

wherein A is a monovalent organic radical having from 1 to 18 carbon atoms and is
especially aryl, alkyl, cycloalkyl or a heterocyclic group.




Rlerr] is hydrogen, alkyl or cycloalkyl; [err] wherein Alk and R err] are
as defined_above, R42 is a primary, secondary or tertiary am -1s
ot S

a quat emar f of fornula (XI') [err] wherein each R ind of
the others is hydrogen or |ower alkyl having up to 4 carbon atons, and
X[err] is an-anion, especially a halidert16er exanple a fluoride, chloride,
brom de or iodide; [err] wherein R err] and Alk are as defined above and
Rlerr] is a radical of a nonobasic, dibasic or tribasic, saturated or
unsaturated, aliphatic or aromatic organic acid or sulfonic acid.
Preference is given also to a prepolyner of a nodified polyvinyl alcohol
havi ng a Asireadyimentioned aébthgrheginning, the polyvinybalsehelsiused heogiobefntecand based

opor oxi miiegiaer by ERE Contier itgn o, Ribically i 10 2oC81H welfff fbrdcly §fly
L b e o Soctss ooy v, mewacuance
P ool dihghiacttarmischisraXeis ethacriiaRudé Théi RrtpadRunsB et siate, o,
at ons  andtied peadaie, vinyl pyrrofitidne, Rydroxysthylaicrylate, Bliyl aidohok styrane@gesimilar | ower

al kyl havi ng u ar bon at ons,

4)' to 4, c
customavrily used comonomers.

- A material the use of which is strongly preferred is, for example, a preboiymer thatis a
derivative of a polyvinyl alcohol having a mean molecular weight of at least approximately
2000 which, based on the number of hydroxyl groups of the PVA, contains from approx-
imately 0.5 to approximately 80 %, especially from approximately 1 to approximately 15 %,
units of formula (})

Y o N

wherein R is lower alkylene having up to 8 carbon étoms, R, is hydrogen or lower alkyl and
R: is an olefinically unsaturated acyl radical of the formula R3-CO- wherein R; is an
~ olefinically unsaturated copolymerisable radical having from 2 to 4 carbon atoms..

An olefinically unsaturated copolymerisable radical R; having from 2 to 24 carbon atoms is
alkenyl and preferably is lower alkenyl, the group -CO-R; being especially the acyl radical of
an acrylic or methacrylic acid.

Within the context of this invéntiori. unless defined otherwise "lower" referring to radicals
and compounds denotes especially radicals or compounds having up to 8 carbon atoms,
preferably up to 6 and especially up to 4 carbon atoms.



Y is a divalent radical havi ng from7 to 12 carbon atons and is especia'lilhy .
cycloaliphatic or aromatic, and Zis (err]-Cerr]al kyl ene that nay be

mterrupﬁ@ TI fqefiC OF nore oxygen atons; [err] wherein Ak i’ﬁ?l‘% 5;;;e =
err

O or I's hydrogen, alkyl or cycl oal kyl, and Rl err] T's & nonoval ént
organic group having from1 to 18 carbon atons, and is especially alkyl,
cycloal kyl, aryl or a heterocyclic grodp;: [err] wherein A is a nonoval ent
organi c radical having from1 to 18 carbon atons and is especially aryl,

al kyl, cycloal kyl or a heterocyclic group. WO 97/ 44687

PCT/ EP%kﬁ Mg Z:p-toh'@ carbén alonRPahd mE bb%‘i\ﬁfbh%hélh ‘%r BRAHCABY %.tablée?ﬁﬂ{r%é’é nyl

al cohol s u g relnbefore and herelna ter I'so contain snal unts,
t ypi caliPgiu éﬁ) L4 hexyivienivl. nagpentyl; MW‘U%Q’U‘M tarbhutyle Isghutyl, oropyl,
copol yrggﬁyuaﬁut,ﬁetgﬁ et hyl ene, propyl ene, acryl am de, nethacryl am de,

di met hyl acryl'am de, hydroxyet hyl nethacryl am de, nethyl nethacryl ate,

met hyl acrylate, ethyl acrylate, vinyl pyrrolidone, hydroxyethyl acrylate,

e s M Sl b SRy o) 81 Gl BloRHE plodralth RIWRREBBIaba o3 °! 1
is-a detcarhom atones, and|is) forexanple) methyl, ethalipropyl, butyintertcbutyl pentylyBéxgl)t of at

| east iy 2000 which, based on the number of hydroxyl groups of
t he PVA, taln from appr ox- '

Alkanoate has up to 20 carbon atoms and is the radical of a linear or branched
alkanecarboxylic acid. Alkanoate is, for example, dodecanoate, butyrate or acetate.

Lower alkanoat__e has especially up to 8 carbon atoms, preferably up to 6 and especially up
to 4 carbon atoms, and is, for example, butyrate, propionate or acetate.

Alkylene has up to 20 carbon atoms and may be straight-chain or branched. Suitable

exampies inciude decylene, octylene, hexylene, pentylene, butylene, propylene. ethylene,
methylene, 2-propylene, 2-butylene and 3-pentylene '

Lower alkyiene is alkylene having up to 8 and preferably having up to 6 and especlally

having up to 4 carbon atoms. Lower alkylene is especially propylene ethylene or
methylene. '

Alkenyl is linear or branched alkenyi having from 2 to 20 carbon atoms and is, for example,
undeceny! or dodecenyl. |

Lower alkenyl is linear or branched alkeny! having from 2 to 8 carbon atoms, preferably
from 2 to 6 carbon atoms and especially from 2 to 4 carbon atoms. Examples of alkenyl are
vinyl, allyl, 1-propen-2-yl, 1-buten-2--or -3- or -4-yl, 2-buten-3-yl, and the isomers of
pentenyl, hexenyl and octeny!

Alkoxy has up to 20 carbon atoms and is, for example, nonyloxy or octyloxy.

Lower alkoxy has_ up to B carbon atdms. preferably up to 6 and especially up to 4 carbon
atoms, and is, for example, methoxy, ethoxy, propoxy, butoxy or tert-butoxy.



imately 0.5 to approxi matel y' 80 % especially fromapproximately 1 to

appr oxi mat units of formula (I err] wherein Ris | ene
pp %g guss () [ FMGEP J%Wh

havi ng up t on atons, Rlerr] is hydrogen or |ower alKkyl R2 is an
ol efini cally unsaturated acyl radi cal of the fornula R3-CO wherel n R3is
an olefinically unsaturated copol yneri saldize radi cal having from2 to 4
carbon atons. An ol efinically unsaturated copol ynerisabl e radical R2 having
from2 to 24 carbon atons is al kenyl and preferably is |ower al kenyl, the
group -CO- R3 being especially the acyl radical of an acrylic or methacrylic
acid. Wthin the context of this invention, unless defined otherw se

"l oner" rAsaturated divalend dyclealiphatic geoupohas s tad2thcarben etoms; ipréferablyenp tal2 or

conpounds. AeNt BRiD ah8 P p@RirBaN cdbRdkyieReSfof eRlhiie BohRefydl! oFSPECi 8l 1Y up
PCT/ EP97/®a_lbﬁéxylé|Ge-|oNénhdlk(¥lm , fogr exaniple cvcldﬂmxybhellmgwleiaemtwt l!ﬂmsubstnuhted olr '
straight-chajn oy, branche exanpl es i u ocC exy
centyl " rubaties] by hD G Fiore Biker alko] aroipRTof Bxariile Heln idues. Bicslat. et byl
and met h%xan{pwmﬁmkﬂyjdyctaaaxﬂémmwehemrbﬁanﬂpﬁaﬁbamahms ht&bﬁé eadidaly up
to 6 and especially up to 4 carbon atons, and 1s, for exanple, nethyl, .

ethyl, propyl, butyl, tert-butyl, pentyl, hexyl, isohexyl or octyl

Al kanoat e lPl%ﬁelH&stub RbLarben aﬁin@é“i:réféﬁhﬁlf up &m B&Ubﬁﬁ latdths, éhdd 065s éfined
branched a kanecar ox lic acid. Al kanoate is, exanpl e odecanoate

but yr at e heniss, ig gret rahlyPhenyiens oF @aﬁa@Y@Bé@Fﬁq’Wtﬂﬂq 5“@“&&?‘5%'@\’%%
pref er abl a1 Rr by Idiver dik P 8spetially 118 phenylene, 1,4-phenylene or methyl-1,4-phenylene,

1,5-naphthylene or 1,8-naphthylene.

Aryl has up to 24 and preferably up to 18 cérbon atoms and is a carbocyclic aromatic
compound that may be substituted by lower alkyl or by lower afkoxy. Examples are phenyl,
tolyl, xylyt, methQXyphenyl. tert-butoxyphenyl, naphthyl and phenanthryl.

The arylene- unit of alkylenearylene or arylenealkylene is preferably phenylene that is

unsubstituted or substituted by lower alkyl or by lower alkoxy, and the alkylene unit thereof
- is preferably fower alkylene, such as methyiene or ethylene, especially methylene.

Pretferably such radicals are therefore phenylenemethylene or methylenephenylene.

Arylenealkylenearylene is preferably phenylene-lower alkylene-phenylene having up to 8
and especially up to 6 and preferably up to 4 carbon atoms in the alkylene unit, for example
phenyleneethylenephenylene or phenylenemethylenephenylene.

Within the context of the present invention, aryl-lower alkyl has up to 30, preferably up to 24
and especially up to 18 carbon atoms and is low)ver alkyl substituted by aryl. Examples of
aryl-lower alkyl are benzyl, xylyimethyl, tolylethyl, phenylbutyi, tert-butoxyphenyimethyl,
naphthylpropyl, methoxyphenyimethyl and phenylhexyl.

Cycloalkyl has preferably up to 12 carbon atoms and is, for example, cyclopentyl,
cyclohexyl, cycloheptyl, methyicyclohexyl, 1,3-dimethyicyclohexyl, 1-methyl-4-
isopropylcyclohexyi, 1,2-dimethylcyciopentyl or cyclooctyl.



to 4 carbon atoms, and is, for exanple, butyrate, propionate or acet ate.
Al kyl ene has up to 20 carbon atons and may be strai ght-chain or branched.

Sui t abl e ‘@Q@W; i ncl ude decyl ene, octylene, hexylene, peRcHE9%02477
" butyl ene, propylene, ethylene, nethylene, 2-propylene, 2-butylene and

3-pentyl ene. Lower al kylene is al kylene having up to 8 and preferably
having up to 6 and especially having ulBto 4 carbon atons. Lower al kyl ene
is especially propyl ene, ethylene or nethylene. Al kenyl is.linear or
branched al kenyl having from2 to 20 carbon atons and is, for exanple,
undecenyl or dodecenyl. Lower al kenyl is linear or branched al kenyl having
from2 to 8 carbon atons, preferably from2 to car bon at ons _and

6
especi 4} horerqcyalogroup has preje Yo 13-carhpn atoms and isaspecialea ot AL6-  al | yi |

1- prop b ' - t : '?ﬁg@r s of
pent en?l{ib,rﬁhf;g%rﬂﬁg}]’gﬂ%ﬁgeﬁzltkﬁuﬁgﬁmteﬁéﬁrgﬁgﬁégﬁgg?)gtnmog?gengﬂ’gﬁt I's, for

exanpl dhe fellawingkind-SocOy4 or -NbireFypigat examplas aggfuran, dhiophenss pyrreles
pref er ; t : [of ; : 0 a '

Excarnpl SVl fyrSoidaiC aBaciraleiiddp ot BoiRBroAp Bole”Bikedely ieslprofe.
PCT/ EPShiagole,/imidazple, trazale, Jetrazele, pyran, pyriding, dhiopyraphquinalingrangduraelt up to 20
carbon atons, preferably up to 12 carbon atons, and is preferably
cycl oal kyl ene, for exanple cycl ohexyl ene, or cycl ohexyl ene-1ower al kyl ene,

f or exdinel Exarypleswbichi followsedve ite illustratedihe presentinvantionfurtherpbutaresot t ut ed by

one or , . al # . f thyl groups, ..such as. for

exarmp! AMBpied B0t Bl Scond 160188 In A Rl ZemPaBRlgk e frocigi Fhftyee.

I sophorepe giveadn degrees Celsius. The term "saline”, unless specified otherwise, denotes an
approximately 0.9 % by weight sodium chloride solution in water that is buffered to the
preferred physiological pH range, that is pH 6.8 to 7.6.

Example 1 _
Hydrolysis of polyvinyl alcohol hydrogel Iensés having various acetate contents in
basic solutions of varying hydrogen phosphate concentration.
From an aqueous prepolymer solution of a prepolymer according to formula (1) in which Ry =
H and Ry = Ry-CO-, which has been obtained analogously to Example 15(i) of EP 641 806,
the parameters being selected as follows (see also Table 1) |
solids content 30 % by mass, having x mol % acetate groups (based on the repeating units)
and y mmol/g acrylamide groups (corresponding to the radical R. in formula (1)),
contact lenses are produced in accordance with Example 15 of EP 641 806 by photo-
chemical crosslinking in quartz glass moulds using a medium pressure mercury lamp. The
contact lenses are autoclaved in 0.5 mi of Na;HPO, solution (z mmol/l Na;HPQy,) for 45 min.
at 122°C in a conventional PP packaging having an aluminium sealing foil. After auto-
claving, the diameter and radius of curvature (base curve) of the contact lens and also the

~ pH value and osmolarity of the autoclaving solution are determined. The contact lenses are
subjected to an accelerated storage test at 80°C (1 week). The diameter and radius of
curvature (base curve) of the contact lens and the pH value and osmolarity of the auto-
claving solution are then determined again.

In comparison thereto (No. 9) contact lenses are fully hydrolysed in 0.5 ml of 1N aqueous
NaOH at 121°C over a period of 20 minutes. The amount of acetate removed is determined



Te =T T

Aryl ene has up to 24 carbon atons, preferably up to 18 carbon atons, and,

unl ess defined otherwise, is preferably phenyl ene or naphthyler :
unsubst i t UWOPTEE ubst i tut ed by | ower al kyl or by |ower al kok&?&gg-ﬁ%f’%l ly

1 , 3-phenyl ene, 1, 4-phenyl ene or nethyl-1 ,4-phenyl ene, 1,5-naphthylene or
-1, 8-napht hyl ene. Aryl has up to 24 and pygferably up to 18 carbon atons and
Is a carbocyclic aromatic conpound that may be substituted by | ower al kyl

or by lower al koxy. Exanples are phenyl, tolyl, xylyl, methoxyphenyl,

tert-but Wl ht hy! h thryl. Th _upi t of )

b1 kyl anchr YhanBtasionabjne NeaH goRor, e abwitab AreiBlaiopnd indicates hycrolysis

unsubst i gxteRdingrotbul il this'E4sb, 8o, the\Blanititéy/andiadiié df CURANRE (I9ase cﬁﬁ‘fﬁ o e
yl ene or

al kyl ene unit thereof is .preferabl y lower al kyl ene, such as net

et hyl enesoriagidensame\deteimipedne. Preferably such radicals are therefore
phenyl enenet hyl ene or net hyl enephenyl ene. Aryl eneal kyl enearyl ene is
preferably phenyl ene-1 ower al kyl ene-phenyl ene having up to 8 and especially
up to 6 Ada futherqomnarisgp, eantact denses are ayiaclaviedim8.5dnkgficonventional salipe
exanpl e SR ,ﬁhﬂy I I L1 hi n

t he cont xt'qg? Eﬁﬁg{%ple@ent |g§tt§dt?ﬁé§§h ary :Pg&ﬁ?%ﬁfﬁﬂﬁggﬂg%aﬁ o%%gﬁlw*gﬁ .
pr ef er abstprage test #BOAG(1ovgekdi al [y up to 18 carbon atons and is | ower alkyl

50y et S R e R e B8 Ho A e e Mg b nA
net hoxy péempyarnsohbatweern! Nob 8rankiNo g showscthatiitly bn identipaleiceyiamide dnd dcetatd
ot Pyl oy AL chariaesin qabARy Racai e iha hypil seooringre g useia ar
1, 2- di mefhtbib epmpite Aydiolysis aredf @ppidiimately O sBfefi&gnitude (0.20 mm in diameter
P_CT/ EPS 740%2.%1 Z’nrﬁ %r? di_ameter). The problem of storage stability is demonstrated in No. 10 and

No. 11. With smali volumes of storage solution {No. 10), there is a marked pH value

reduction, whilst with large volumes of storage solution (No. 11) pronounced changes in

geometry of the contact lenses o.cc_ur during the siorage.

According to iSO standard, the permissible deviations in geometry for contact lenses are

+/- 0.20 mm (diameter, base curve). The physiological range for storage solutions is from

pH 6.8 to 7.8 and from 280 to 400 mosmol/kg. The changes in geometry occurring as a

result of storage are, as shown in Table 1, No. 1 to No. 9, in all cases smaller than the

maxitnum changes in geometry allowed according to ISO standard.



A heterocyclic group has preferably up to 12 carbon atons and is especially
a 5- or 6- nenbered carbocyclic ring that is substituted, for exanple, by
one or nORPobBRemERP atonms of the following kind: -S-, -0, -Newiporidshar

Typi cal exanples are furan, thiophene, pyrrole, pyrrolidine, pyroglutamc
acid, maleimde, coumarin, counar one, “#9dol e, oxazol e, isoxazol e, thiazole,
I m dazole, triazole, tetrazole, pyran, pyridine, thiopyran, quinoline and
uracil. The Exanpl es mhlch follow serve to Illustrate the present invention
'further but arg atended to L iyt

the qrmnp fhereof in_any way.
Tenperatures, u cified ot e, Iven i dqgre s Cel sius. The
term"saline", I fi¢d d i|se, es jan fapgroxf mately 0.9 %
by wei ght sodiu € sol ti 48 /a't_é iqd Db dredito the
preferred physi $H range, ifs dY. §< le 1
Hydrol ysis of p al cotpt— +— fravi—e—vgr+olis acetate
contents In bas 'dhs of veé hyd phdsphat § copcentrati on.
~ From an aqueous ug sol‘ [ af ner| aggor [np to formul a
(1) in which R &hd R| rir ] 3] i1&h Iy pepn obt ai ned
anal ogously to ' SO —trepareratets i ng. sel ected
as foll ows (see ont %|by {mags, paving x nol %
acetate groups uni and W ol /{g ryl am de
groups (corres an la{(1)), Jconfact |enses are
produced in &3ckdinde of |EP|341 8d8 Hyi dhotp- chenica
crosslinking 3n qu z dl ass itng Iijlum]pr gssyre percury | anp.
The contact l®nkes ‘gr@;a ocl 18 n 2HPOA sdl utfon (z mol /|
Na2HPO4) for @i ad |€2[ e a&br] nial| IPA bddkabi ng having an
al um ni um seail i |After Y difangterf ang radi us of
curvature (bage )V:-qgt eNns Iq;cm;hgpﬁ;val ue and
osnmol arity ofct A loradl EXVE ng- sl it 4B Y& cbnt act | enses
are subjectedEt aasekpraté of € 80[errL§:%% veek) . The
di aneter and 3aﬂgu§\oﬁcg}vgt yee (¢ gurivie)] ofl X & dent |l ens and the
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claving solution are then determ ned again. In conparison thereto (No. 9)
contact lenses are fully hydrolysed in 0.5 m of 1 N agueous 1
[err] C oveWRI¥6¥0d of 20 minutes. The anount of acetate renﬂm@%
determned - WD 97/44687

PCT/ EP97/ 02477 -19- by back-titration of2gthe NaCOH sol ution. The anount of
acetate found indicates hydrolysis exceeding 90 %  In this case, too, the
di anet er and radius of curvature (base curve) of the contact |lens are
determ ned. As a further conparison, contact |enses are autoclaved in 0.5
m of cobegandtoFablestline (No. 10) and in 5.0 ml of conventional saline

(No. 11)apdterdgaeh woekisfR®oed t0 an accelerated storage test at 80[err]C (1
week). The results in Tabhle 1 (No. 1 to No. 8) show that the contact |enses

are st or Bkfjo-28diion#9.6mmek MaCl o pet ween No. 8 and No. 9 shows that with an
i dent i cag) Gis imil|salihe Corapositiore 18268 mPwole NaCl;Na. T naiale NaLHP 02812 nfiyio¥ MaH. PO Y

inh the h | ysi s accordi.ng to the invention and in the conplete hydrolysis
are of aéﬂ#'ﬁﬁl lg?yolpﬁgs@&l@s gnitude (0.20 nmin dianeter to 0.24 M in

di anet er ¢) wiltiout theoadiditiorobf NaCl, therefora soiewhat lowee comelarityt after autddlavidg and
No. 11. Wth small volunes of storage solution (No. 10), there is a marked
pH val ueEgﬁqﬁﬁE# on, whilst with [arge volunes of storage solution (No. 11)
pronounc€d changes in geonetry of the contact |enses occur during the

st or age. Hydrolysis of polyviny) alcahmaldylirogéls having varidtisscontents oborosslinkiagnet r y
for contact |enses are +/- 0.20 mm (di aneter, base curve). The

~ physi ol o§$%'§P range for storage solutions is frompH 6.8 to 7.8 and from

280 to AfarEsgilo/Bsampléa, 66raaaensds &re PreducedoOby phétobBemiabcrogsitiingih
storage & ertz Sl ShOWEisI unsir;r ag lmeed%l.’me?éss%Jret r%elr\gj ?alml r%roa}rllla Geous. rserrgllI Irneerr than
t he Quarz glass mou g P iry lamp, q prepoly!
solutions (solids content 30 % by mass) having 10 mol % acetate groups based on the
repeating units and 0.46 or 0.52 mmol/g acrylamide gr'oﬁps. The contact lenses are
autoclaved in 0.5 ml of Na;HPO, solution {135 mmolll Na;HPOy,) for 45 min. at 122°C in a
conventional PP packaging having an aluminium seélir_ig' foil. After autoclaving, the diameter -
and radius of curvature (base curve) of the contact lens and also the pH value and
osmolarity of the autoclaving solution are determined. The contact lenses are subjected to
an accelerated storage test at 80°C {1 week). The diameter and radius of curvature (base

curve) of the contact lens and also the pH value and osmolarity of the autoctaving solution
are then determined again. _

The results in Table 2 show that the contact lenses are storage-stable, since the changes in
geometry occurring during the storage are in all cases smaller than the maximum changes
in geometry allowed according to 1SO standard.



maxi nrum changes in geonetry all owed according to | SO standard. WO
97/ 44687 ' -

PCT/ EP97/ - [err] WO 97/ 44687 :

PCT/ EP97/ gggﬁm‘%? - Legend to Table 1: a) storage: 1 week al;CTé%’Pewrurzfg) b)’
in addition 49.8 mmol/ NaC c) 0.5 nml saline conposition: 132.6 mmol /|
NaCl; 17.1 mol /|l Na2HPO4; 5.4 mmol /|1 N&B[-err]PdJerr] d) 5.0 nl saline
conposition as-c) e) without the addition of NaC, therefore somewhat | ower
osnol arity after autoclaving Exanple 2 Hydrolysis of polyvinyl alcohol

hydr ogel s havi ng. vari ous contents of crosslinking agents In anal ogy to
Exanpl e 1, contact |enses are produced, by photochem cal crosslinking in
quart z diakles2iiydralysisaf pglyyinybalicahelnontact lanses having varons, cdntents afjueous
prepol y iy | (solids content 30 % by mass) having 10 nol % acetate
gr oups %ﬂﬁ%ﬁé? gﬁtrseo atinag units and 0.46 or 0.52 mmol/g acryl am de

groups. jatetateont act | endfmol¥le aut ocl aved ino.5 mip of Na[ ergpHPQ rr]
sol uti oA Rids Tiomaligy o oAbt A
NaHPO, [mmolf] 135 135
' before autoclaving . 14;30 ~——-
diameter after autoclaving ' 14.05 13.95
after storage T 1388 | 1385
before autoclaving : 8.42 -
base curve : |after autdclaving ' 8.28 8.42
after étorage - 8.22 8.32
bH after autoclaving 7.6 7.4
after storage . _ 7.5 7.2
osmolarity after autoélaving . 327 335
| after storage . - 335 367




conventi onal PP -packagi ng having an alum niumsealing foil. After

aut ocl avin ;ﬂ% aneter and radius of curvature (base curverriipeySsrr
contact |lens a so the pH val.ue and osmolarity of the autoclaving
solution are determ ned. The contact |enses are subjected to an accel erated
storage test at 80C (1 week). The di anetd- and radi us of curvature (base
curve) of the contact |lens and al so the pH value and osnolarity of the
autocl aving solution are then determ ned again. The results in Table 2 show
that the contact | enses are storage-stable, since the changes in geonetry
occurring during the storage are in all cases snmaller. than the maxi num

changes Exarwer&at ry allowed according to | SO standard. WO 97/ 44687
PCT/ EP9 | fnvf%r cont act

| enses ha gyﬁ;%rgggow g? oghgé%géﬁﬁipﬁgaéven acieiggi?'g

[nol 94 Storage stability test at elevatéd temperatures. 10 acryl am de [ ol / g]

. : HP |/ 1
2336 in anapo\gﬁg é)%;:@ r ggt%r}-ﬁ%es are produog& %w&mw crosslinking inyf ¢ or

autocl a df;tﬂihz glass moulds u%i‘hg%medmm ﬂe%sﬂfa Mbicary R, ffm aqueous prepol orl 3. 98
13. 85" be ore aut ocl avi ng base curve after au ocIaV|ng

g.28  solutions (aolidsrqoptend 39,% by mass) havmg 7.5 mo} %pacetate groupssbagednn the
after auspghting dits and 0.48 mmol/g Bcrylamide groupsThe contact lenses are autociaved in

0.65 mi of Na,HPO, solution (80 mmol/l Na,HPO, and 0.49 mmol/g NaCi) for 45 min. at
122°C in a conventional PP packaging having an aluminium sealing foil. After autoclaving,
the diameter and radius of curvature (base curve) of the contact lenses and also the pH -
value and osmolarity of the autoclaving solution are determined. The contact lenses are
subjected to accelerated storage tests at 80°C (1 week), 65°C (10 weeks) and 45°C

(12 weeks). The diameter and radius of curvature (base curve) of the contact lens and also
the pH value and osmolarity of the autoclaving solution are determined during the storage.
The results in Table 3 show that the contact lenses are storage-stable, since the changes in
geometry occurring during the storage are in all cases smaller than the maximum changes
in geometry allowed according to ISO standard.



after storage 7.5 7.2 osnmolarity ' after
aut ocl avi ng 327 335 after storage . 335
367 : 7

PCT/EP9$$%§}?$ 3 - Exanple 3 Hydrolysis of polyvinyl alcohoﬂﬂggﬂ‘th

| enses In the primary packaging. Storage stability test at el evated
tenperatures. In analogy to Exanple 1-2dentact |enses are produced, by
phot ochem cal crosslinking in quartz glass nmoul ds using a nedi um pressure
nercury Ianp, from aqueous prepol yner solutions (solids content 30 % by
mass) ? 7.5 nmol % acetate groups based on the repeating units and 0.48
mol / g acrylam de groups. The contact |enses are autoclaved in 0.65 nml of
Na 2 HPOSStotsiget stability @0 contalct lensed at45°s|7cqse6ra]ndasmcmmdmhg@amaabpiyor 45

Ceal i pg 9B -6 4416 PR SERGRIASS W ne Gl ia b STol o ek wih BOEDRIur e ( base

curve) di$odilm h@fdﬂimtpHoeﬁﬁga and al so the pH value and osnolarity of the
aut ocl avi ng solution are determ ned.. The contact |enses are subjected to
accel erated storage tests at 80C (1 week), 65C (10 weeks) and 45[err]C (12

Y’Zﬁ?%{'gm&'ﬁ%‘ﬁﬁm YRy v T IR, | GO on
determined during the qgtorage. The resEIﬂE’s-J n Tablg +Sh Y/’[\rt:diéthollnldg? aI)I?JﬂtaCt
tho. ot §PoS BVRORRG, | [0398 crml | or BRI e mas [Rkm chaf B8 | n goomery
al | owe (lmtlaimalhe)g to | 40 standard.

after autoclaving 14.01 8.22 - |72 314

T week 80°C 1390 |8.25 74 319

|2weekses°C_ [1381 818 |74 324

Sweeks 65°C  |1381 820 |71 334

6 weeks 65°C . : 13.91 L |8.20 71 . 356

8 woeks 65°C 13.88 BEXE 74 358

12 weeks 65°C 13.98 8.12 71 393

4 weeks 45°C 13.94 8.26 7.1 314

8 weeks 45°C - 13.95 8.26 ' 71 314

70 weeks 45°C 14.00 8.25 70 326

a) Increase in osmolarity at 65°C as a result of loss of water through the polypropyltene (PP)
- packaging



WO 97/ 44687 PCT/ EP97/ 02477
-24 - Table 3: Lage stability of contact lenses at 450/ 634 ﬁi
3%‘?% val ues apply: dioptre: -6 (0.115 mm TC (thickness I n the

g8oC. The fd¥
center)) in 0.55 mM of saline with 80 nmmol /I disodi um hydrogen phosphate
Measur enent val ues Di aneter [nm Base%urve [mm] pH value Osnolarity
[ mosnol / kg] a) before autoclaving 14. 14 8.37 9.2
280 (initial value) after autoclaving 14.01 8. 22 _ 7.2
314 1 13. 90 8.25 . 7.1 319 2
weeks \é\efgblé%%%&aufg 91 8.18 7.1 324 4 weeks
65[ er r | CParameters3dioptre: -0.5 (0.085 mm JC) in 0.65 mi of ealine with 80 ggwold disodium
65[ err] 8. 20 7.1 356 ‘8 weeks
65[ err] Chydrogen ptiosphate 8. 13 7 358 12 weeks
65[err]C 13. 98 8.12 393 4 weeks 45C
13. 94 =Gl - i Sl [‘ee-l](-pﬁ-sge el
8. 26 Measurement values | Qiametes [l s 1Bpse pqrge mm] |gH v, 5smolanty 8. 25
7.0 | 326 a) Increasp in osnolarity at 65[err]Cjas a re%dsma‘,,kbpg)s D f
wat er t : kagi ng.

before auteclaving .13 8.35 9.2 280

(initial value)

~ Jafter autoclaving 13.98 8.26 7.5 302

1 week 80°C 13.93 8.20 17.3 324

2weeks 65°C  |13.90 820 74 313

4 weeks 65°C 13.90 18.24 7.4 344

6 weeks 65°C 13.90 8.20 : 7.4 356

8 weeks 65°C 13.89 8.14 74 350

12 weeks 65°C 13.98 8.20 7.4 357

4 weeks 45°C 14.00 8.30 : 7.3 309

8 weeks 45°C 1395 8.20 74 305

12 weeks 45°C 13.98 8.22 7.3 308

a) Increase in the osmolarity at 65°C as a resuit of loss of water through the polypropylene
(PP) packaging



VO 97/ 44687 - PCT/ EP97/ 02477 - 25
- Table 3: Continuation: Paraneters: dioptre: -0.5 (0.085 mm TC) in 0.65 n

of sal i neywyd7uaggd ol /| di sodi um hydrogen phosphat e Measur gERRpoM@lHES
D anmeter. [ mj Base curve [mi pH value OGsnolarity [nosmol/kgl a) beforé

aut ocl avi ng 14. 13 8.35 9.2 280 (initial value) after

autocl aving 13.98 8. 26 -26- 7 5 302 1 week 80[err]C

13. 93 8 20 7.3 324 2 weeks 65[err]C 13. 90

8 20 313 4 weeks 65[erriC 13. 90 8. 24
%46, weeks 65[err] C 13.90 8. 20 7.4

356 8 wee 85[ 13. 7.4 350 12

weeks ocHydfalysais of pol_yghgg alcohol hydrog;lg.(;:omparison of’the mechanigal propetties

45[ er r | before and 4fteP hydrolysis. 8 30 : 7.3 309 8 vveeks 45[err]C

13.95 20 305 12 weeks 45[err] 13. 98

g. 22 Inanalogytoixample bamal) P'?mfr%@earp rpfemess%pmtp@f}e@pampwnrmas a
g?f 2'42; 8q7:iadz<gissswhoum @BingfH MeaRINi ProsBre) 6N 187D, fraﬁ)a@%;i@gw;ﬁyﬂ 7
. solutions (solids content 30 % by mass) having 7.5 mol % acetate groups (based on the
repeatlng units) and 0.48 mmol/g acrylamide groups. The Young's modulus and
‘compression modulus of some of the planar discs are determined. The remairiing discs are
autoclaved in 0.65 ml of Na,HPO,4 solution (80 mmol/l Na,HPO, and 49.8 mmol} NaCl) for
45 min. at 122°C. After autoclaving, the Young's modulus and compression modulus are
determined. The changes in compression modulus and Young's modulus before and after

hydrolysns are not statistically significant.

“Table 4: Hydrolysis of polyvinyl alcohol hydrogels having 0.48 mmol/g acrylamide and
7.5 mol % acetate. Compari_son of the mechanical properties before and after hydrolysis

Young's | Elongationat | Compression modulus tan deita
modulus break | : (loss factor)
T 1Hz 1Hz
(MPa]| Stda) | [%] | Stda) (MPa] | Stda)
before 062 | 002 | 884 8.4 0.385 0.015 0.33
hydrolysis
after 058 | 0.02 | 805 4.7 0.36 0.01 0.32
hydrolysis B

a) Std = standard deviation



-26 - Exanple 4 Hydrol ysis of polyvinyl alcohol hydrogels. Conparison of

t he nechankﬁﬁgj? ferties before and after hydrolysis. |In ang®gEpdmzerr
Exanpl e 1, { &% anar discs are produced, by photochen cal crosslinking
in quartz glass nmoul ds using a nedium pressure nercury | anp,. from aqueous
prepol ynmer solutions (solids content 302%-by mass) having 7.5 nol % acetate
groups (based on the repeating units) and 0.48 nmmol /g acryl am de groups.
The Young's nodul us and conpressi on nodul us of sone.of the planar discs are
determ The remai ning discs are autoclaved in 0.65 nl of Na2HPO4

sol utio *mmo/ 1 Na2HPO4 and 49.8 mmol /I Nad) for 45 min. at 122[err]C
Af ter autoclaving t he Young' s nodul us and conpressi on nodul us are

and. af t 0t ARy ST B eb RO RS ERRggH BBl dfodt ol SepRMly Sorits” &,

of pol ytenses, whichicomptisds thuriotiowimgi stepsd. 48 mmol /g acrylanmide and 7.5 nol %

nyar ol y 8) ERURRRRCA nikirob BN InaF corRig aroBacdl BifvARS sfid fougs 1o

modul us container, br eak Ioss factor) 1 Hz
0
0.02 - bling Upghe container Soatsifing the hycihael moulcing winiz et Gl solutioh.
0. 58 @) Bidsin &ﬂeﬁontalﬁbr]and 0. 36 0.01 0.32 hydrol ysis a)

Std = standar evi ation
e) auto av(ljng the container containing the hydrogel moulding and the basic buffer solution

at a temperature of at feast 100°C, .

wherein, during the autoclaving, the hydrolytically removable side groups are essentially
completely removed, the container contents are sterilised, and the basic buffer solution is
converted into a physiologically acceptable aqueous solution that is substantialty isotonic
and pH-compatibie with the lacrimal fluid of the human eye. '

2. A process according to claim 1, wherein the hydrogel moulding is derived from polyvinyt
alcohol. '

3. A process according to claim 1, wherein the hydrogel moulding is derived from a water-
soluble and crosslinkable polyvinyl alcohol prepolymer. -

4. A process according to claim 1, wherein the container is a packaging, in particular a
polypropylene packaging having an aluminium sealing f_oil.'

5. A process according to claim 1, wherein the basic buffer solutipn comprises as main
component monohydrogen phosphate, phosphate, borate or carbonate. '

6. A process according to claim 1, wherein the basic buffer solution comprises as main
component monohydrogen phosphate and/or phosphate.

7. A process according to claim 1, wherein the initial pH value of a basic buffer solution is in
the range from pH 8 to 12, preferably in the range from pH 8.5 to 11 and especially in the

range from pH 9 to 10.
S
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-27--Caims: 1. A process for the preparation of storage-stable hydrogel

nmoul di ngswaFpes2! | Y contact. | enses, which conprises the f@clrR\MoRehest €PS:
a) transferring a hydrogel noul ding that contains hydrolytically renovable ,

side groups to a container, b) filling up the container containing the
hydr ogel noulding with a baS|c buf f er -€8-ution, c) closing the

cont ai ner, .and e) autocl aving the contai nrer contajning t he hydrogel

moul di ng and the basic buffer solution at a tenmperature of at least 1 00C,
wherein, during the autoclaving, the hydrolytically renpvabl e side groups

are esse&iéral I%ié:ocgpl et el¥ renoved, the container contents are sterilised,
and t hé-BHYPEeSH Aqeording fQ,tlatm 1; wheeain the temperatyreyranbe in whishitee putpclaving
accept abearried W IsSn 188 kr I f 0

pH conpatible wt hnt he | adg?férrrng tﬁlﬁbk? ﬁ’r@fgrﬁhl Q\ih%?éﬁ&%ﬁo&”ﬁlrootgggso c
accor diangl especially in the range from ttsetoli26°Ggel noul ding is derived from

pol yvi nyl al cohol. 3. A process according to claim1l, wherein the hydrogel
moul ding is derived froma water- soluble and crosslinkable poI yV| nyl

al coholg, wmeéswmrdtngfo Sains @ SWhafeip il d\ﬂ'aﬁéh sfﬁab@uioclmﬂ ‘iﬁ

cont ai ner q in particular & ene pac ng avi ng an
al uni nlrﬁﬂg%éﬁqnldﬁl? ’&% telg5 minylesde apperxiraa Ynéph@-"él mfﬁrablwm ganga frem
basi c reXimaelwis SHER sphat e,
phosp hgpg brgr atyéi o%ﬁ?ﬁgfnéaﬁg&lﬁtw %cessﬂg?g’geﬁgﬁfghylgé ﬁ@l m wher ei n

t'he baﬁpé’“ﬁiff‘?'@ﬁy%Q)mﬂqt%t%ﬁﬂﬁﬂﬂ"g&elxézﬁﬂﬂﬂu@@nponent monohydr ogen
phosphat e and/ or phosphat e.

- 10. A process according to claim 1, wherein the hydrolytically removab_le_ side groups, which
are removed during the autoclaving, do not form any toxic products.

11. A process according to claim 10, wherein non-toxic slde groups in the sense of having :
excellent compatibility with the human eye and with the human organism, signify especially
acetate or proplonate groups or mixtures thereof

12. A process according to either claim 2 or claim 3, whérein the PVA basic structure of a
prepolymer used still comprises amounts of side groups that are derived from 0.8 to

15 mol % and preferably from 2 to 10 mol % and especially from 5 to 10 mol % polyvinyl
acetate, polyviny! propionate and/or mixtures thereof.

13. A process according to claim 1, wherein the osmolarity after the autoclaving step is in
the range from approximately 220 to approximately 450 mosmol, preferably in the range
from approximately 250 to approximately 400 mosmol and especially in the range from
approximately 280 to 'apprm(imately 400 mosmol.

14. A process according to claim 1, wherein the pH value after the autoclaving step is in the
range of approximately from pH 6 to 8 and especially of approximately from pH 6.8 to 7.6.

15. A process according to claim 3, wherein the prepolymer is a modified polyvinyl alcohol
having a mean molecular weight of at least approximately 2000 which, based on the

* [ L M S *




7. A process according to claim1, wherein the initial pH value of a basic
buffer solution is in the range frompH 8 to 12, preferably i fo2 e
from pH 8. WQ F468%, 1 especially in the range frompH 9 to 1#*@\7\0

97/ 44687 . ' PCT/ EP97/ 02477 -28 -
8. A process according to claim1l, wher-é9r the tenperature range in which .
the autoclaving is carried out is in the range from 101 to 150[err]C,
preferably in the range from 110 to 130[err]C and especially in the range

from 11 Sn%@béﬂh@%@ %.\Q/,Pﬁgogfrﬁcﬁowvuﬂﬂ %ﬂfhoﬂbl.‘ Boﬁtgirfﬁl fﬁin’?hﬁprdyf?ﬁéﬂif?.gihg

duration | ] tep I's i'n the range from approxi mat'e

m nut es apprapipradaly B0 % upits of fesopia (Dpreferably in the range from
approximately 15 mnutes to approximately 8 hours and especially in the
range from approximately 20 mnutes to approximately 120 m nutes. 10. A
process accordi ng to'claighl, wherein the hydrolytically renovabl e side

gr oups, which are renoved | ocl aving, do not formany toxic
products. 11. A process accordinglto cl'& m 10, wherein non-toxic side
groups, in the sense of havi exBel | ent conpatibility with the human eye
and with the hunman organism signify especially djetate or propionate
groups or mixtures thereof. 12.RA picess according to either claim2 or
claim 3, wherein the PVA basic stﬁucture of a prepol yner used stil
conprises amounts of side groups Rhat are derived fromO0.8 to 15 nol % and
preferably from2 to 10 nol % and especially from5 to 10 nol % pol yvi nyl
acetate, polyvinyl propionate and/or m xtures thereof. 13. A process
according to claim1, wherein the osnolarity after -the autoclaving step is-
i n the rwhgeein Rdalowsralisenethavinpumta § calbonatomsitRi is hydeaspordowenalig andbl y

In the ranfen olefinically unsaturated, electron-attracting, copolymerisable radical preferably
- having up to 25 carbon atoms. '

16. A process according to claim 15, wherein R: is an olefinically unsaturated acy! radical of
the formula R3-CO- wherein R; is an olefinically hnséturated copolymerisable radical having
from 2 to 24 carbon atomé. preferably from 2 to 8 carbon atoms, or especially from 2 to 4
carbon atoms. | .

17. A process according to claim 15, wherein the radical R, is a radical of formula Il

—CO—NH~(R-NH-COO);~ R;—OCO-R, ()

wherein q is zero or one and R, and Rs are each independently of the other lower alkylene
having from 2 to 8 carbon atoms, arylene having from 6 to 12 carbon atoms, a saturated
divalent cycloaliphatic group having from 6 to 10 carbon atoms, arylenealkylene or alkylene-
arylene having from 7 to 14 carbon atoms or arylenealkylenearylene having from 13 to 16
carbon atoms, and wherein Rj is an olefinically unsaturated copolyn‘ierisable radical having
from 2 to 24 carbon atoms, preferably from 2 to 8 carbon atoms, or especially from 2 to 4
carbon atoms.
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from approximately 250 to approxi mately 400 nosnol and especially in the
range from approxi mately 280 to approximately 400 nosnmol. 14. A process
accor di ngwod7akggzm 1, wherein the pH value after the aut oc/mCIVERI7E24IP i S, in
t he range of appr oximately frompH 6 to 8 and ggpeei-al==y= O |rrately'
frompH 6.8 to 7.6.. 15. A process accogﬁlngto o
prepolyner is a m)dl fied polyvinyl alc havi rﬁfzﬁtﬁﬁﬂ%cul at| wei ght
of at |east approxi mtely 2000 whi ch, based on &He A omh '
PCT/ EP97/ 02477 -29 - nunber of hydroxyl groups of the polyvinyl alcohol,
cont ai S, Arprocegsacsording to glaiin 3, wherafimpthe hiydelysisis @arriedout insthe primaryrul a (1)

hy r ogdosFoNg GL e el FrpuieyRind Ryise! Mot SiRefby Bimo Sdfisea ' °

el ect r amda physidlogigallycaquebiable salbédnzentdiiorebeipg ebtainedl y having up to 25
carbon atons. 16. A process according to claim15, wherein R2 is an
olefinically unsaturated acyl radical of the formula R err]-CO wherein R3
i s an ofgefA process accar:ﬁngwahrml1pwhedemmime&riaaioalaﬂbpdnehaﬂihegndmmng2 to 24
carbon atogs ref.e ab; gmﬂ ihg on atons, or especially from2 to
4 car bdAM&NsHbstangiallyupaitared attar. rad4t9fga‘f'39 -cl ai m 15, wherein the radical R2
Is a radical of fornula II CONH-(R[err] NH COO)[err] R err] OCOR err]
(I'1) wherein WS] is zero or one and R4 a I%err% are each inde endently of
the ot & A mewiding based oo FPPAW%#‘%"BH!%"Q%" ngbley R Rreeess acepipingiilo gaity ng

from®6 £0 12 carbon atons, a saturated dival ent cycloaliphatic group having
from6 to 10 carbon atons, aryl eneal kyl ene or al kyl ene-

21. A moulding according to claim 20, the moulding being a contact lens.

22, The use of a process according to claim 1 in the preparation of a hydrogel mouiding,
especially a contact lens.

23. A packaging according to claim 4, which is a polypropylene packaging having an
aluminium sealing foil that contains a sterilised moulding in a ready-to-use aqueous solution

that is isotonic and pH-compatible with the lacrimal fluid of the human eye.

24. A packaging according to claim 4, in which the moulding is a contact lens.
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from1l3 to 16 carbon atons, and wherein R3 is an ol efinica
copol yneri sabl e radical having from2 to 24 carbon atons, preferably from 2

aryl ene having from?7 to 14 carbon atoms or aryl eneal kyl enF ymgﬁggwﬁmg |

to 8_car.bon atons,‘ or especially from2 to 4 carbon atons. - 30 - 18. A
process according to claim1l1, wherein the hydrolysis is carried out in the
primary packagi ng of the hydrogel noul di ng, t he hydr ogel

moul di ng si mul taneously being sterilisedB@nmd a physiologically acceptable
salt concentration being obtained. 19. A process according to claim1,

wherein th chan| operties of the, ulding .remain. sybstantially

unal t er ed g’f 'erQ\[Eexcozéﬁé;é(’:l%€?%rgcsl%.tc]‘h%fﬁjslgngf ghS%S&Esgﬁgc@é'l%oﬁ’é'stl@

claim1l in the prepaattisd ofowt hyili ogehe nopkiinagy eprekhslihy aoFontad

I .

ens hydrogel moulding, the hydrogel moulding
simultaneously being sterilised and a physiologically

acceptable salt concentration being obtained.

19. A process according to claim 1, wherein the mechanical
properties of the moulding remain substantially

unaltered after the autoclaving.

20. The use of a process according to claim 1 in the
preparation of a hydrogel wmoulding, especially a
contact lens.
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