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Opht halyic Lenses 5 The present_invention relates to qphthalnic |enses,
a process for the production of ophthalmc | enses, and the use of diallyl
pht hal ate type oligoners in ophthalmc | enses. Recently, organic glass has
begun to replace inorganic glass in 10 optical elenents, such as

W ndows, pri Ss@eensedderas, television screens, telescopes, paaagpodtigiddal m c
| enses. The termophthalmc | enses refers to corrective |lenses as well as
non-corrective | enses such as sungl asses. Organi c gl ass possesses
sever al favourabl e characteristics; including a lighter weight and
better safety, e.g., better inpact resistance, than inorganic gl ass.
Conventional materials used in organic glass include polystyrene resin,

pol ynet hyl nmethacrylate resin, and polycarbonate resin. However, these
pol yners have their respective di sadvagt ages. For 20 exanpl e,

pol ynet hyl nethacrylate resinis liable to high noisture absorption which
changes its sh@gpy¥halmid Lene¢y active index. Also, polystyrene resin and
pol ycarbonate resin have the di sadvantage of giving rise to
birefringence, |light scattering, and loss of transparency wth tine.
Furthernore, polynethyl nethacrylate and 25 pol ystyrene are neither
scratch nor gsol vEe presenttiamention geebtesgtaophthadei cupensiess e ppocedacios the t he

radi cal pol ymerigajguefion d¥obpHtRhinil TensBONBAELEhe Ake RA umqiyp?mrﬁhswe ge is

al so known, fc- anpl e from European patent application 0 473 163. ese
pol ynmers at 30 %Hgﬁershk{bgphtﬁﬁjemcagwg'?‘rrentioned probl ens. However,

when applying poly(allyl carbonates) of polyhydroxy alcohols in ophthalmc
| enses anot her prQBhETY,0GFYimic igl18ss Mgl thedaMTBEE - replace inorganic glass in

optical elements, such as windows, prisms, cameras, television

10 screens, telescopes, and ophthalmic lenses. The term ophthalmic lenses
refers to corrective lenses as well as non-corrective lenses such as
sunglasses. Organic glass possesses several favourable
characteristics, including a lighter weight and better safety, e.g.,

15 better impact resistance, than inorganic glass.

Conventional materials used in organic glass include polystyrene
resin, polymethyl methacrylate resin, and polycarbonate resin.
However, these polymers have their respective disadvantages. For
20 example, polymethyl methacrylate resin is liable to high moisture
absorption which changes its shape and refractive index. Also.
polystyrene resin and polycarbonate resin have the disadvantage ¢f
giving rise to birefringence, 1light scattering, and Tloss of
transparency with time. Furthermore, polymethyl methacrylate ans
25 polystyrene are neither scratch nor solvent resistant.

Organic glass made up of the products of the radical polymerization ¢
poly(allyl carbonates) of polyhydroxy alcohols is also known, fc-
example from European patent application O 473 163. These polymers a:
not have the above-mentioned problems. However, when applying
poly{allyl carbonates) of polyhydroxy alcohols 1in ophthalmic lenses
another problem occurs, i.e. mould damage.

30



WD 96/ 24865

PCT/ ERQ6/ 00445 2 Opht hal m c_lenses are nade by polynerising a nononer
between two glass noulds. G ass is the preferred naterial because the

nmoul ds have to be cleaned after casting, and such cleaning is usually
carried out with strong lye or strong acid, which glass, unlike netal, is
wel | able to w thghakhshsesl SO, gl ass can easily be ground and popéfhmgnésas 2
very | ow degree of surface roughness. The pol ynerisation process is
attended with shrinkage. However, the 10 cast lens has to be a perfect
casting of the curve of the glass surface. This requires good adhesi on of
the nononer to the glass nmould during polynerisation. After polynerisation
of the nmononmer the lens has to be rel eased from 15 the glass noulds. |In
practice, this procedure is as follows: the noulds are prized apart with
a wedge. A great deal of energy is released in this process, occasionally
even causing a bang. Such forceful denpbulding regularly results in damage
to the glass 20 riphkikImic flesspseare oidegbyelynerising apmenomer datweenctudegiasy

the glass moul d unfideyfigy, Upfds ﬂ“tﬁe'pﬁ'e?errr@d‘%ﬁéﬁﬁap%lééds'enﬂ\eph&ﬂ@gem@ td be
| ens productlon Ordi.naril eak |n it af cts severa ent.o
R £yt

product i on. SJepneda F??tt‘ r?'B?JISd' C‘éﬁg’{"‘ﬂu} ]*a 3y QPP with
item for the rra uf acttuorong 1y&\ferl etmhmcednwbtdsg’(aéSg unlikse mstaﬂgl s wekl ahle to

| enses) are rather GReAPranIPWIES, GPIssSEN eddiny PREFrolRNIAS poPished thOA very Tow
bi focal |enses or prpgressive %ens %%gare very expensive. 30 In

practice, the manuf%erth af sugfageg neRCr | optim ze the process

The polymerisation process is attended with shrinkage. However, the
cast lens has to be a perfect casting of the curve of the glass

10
surface. This requires good adhesion of the munomer to the glass mould
during polymerisation.
After polymerisation of the monomer the lens has to be released from
15 the glass moulds. In practice, this procedure is as follows: the

moulds are prized apart with a wedge. A great deal of energy is
released in this process, occasionally even causing a bang.

Such forceful demoulding regularly results in damage to the glass

20 mould. A fragment of glass will be pulled out, rendering the glass
mould unfit for use. This is a randomly occurring phenomenon in lens
production. Ordinarily speaking, it affects several per cent of the
production.

Such damage to the moulds constitutes a major cost item for the

25
manufacturer. While simple moulds (e.g., for single vision lenses) are
rather cheap, moulds for semi-finished lenses (e.g., for bifocal
lenses or progressive lenses) are very expensive.

30 In practice, the manufacturer of lenses will optimize the process

towards zero mould damage. If there is too much spoilage, one option
is to add a little amount of a release agent. However, this may affect
other lens properties such, as the adhesion of the anti-scratch coating
film subsequently applied. Release agents thus constitute a poor
solution to the problem.



towards zero nmould danage. If there is too nuch spoilage, one option is to

add a—tirttte—arotnt—of—a—+release—agent~—towaver this may affect other |ens
properties suchas the adhesion of the anti-scratch coating film
subsequent|ly applied. Release agents thus constitute a poor solution to the
pr obl em WO 96/ 24865

PCT/ EP96/ 00445 wio swzasesdi ngly, it is the object of the present,&;ﬁ? to
provi de an ophthal m c | ens which can be produced with a mninu noul d

damage. It is also an object of the present invention to mnimze the
changes in properties as conpared with | ense s made from pol y(allyl
carbonate) of a pol yhydroxy al cohol, such as”barcol hardness and
yel | owness index. Another object is to provide an ophthalmc |ens onto
which an anti-scratch coating may be applied w thout adhesion problens

These -and ot her ts.of 1he present nv on will be ned ]
description of tgﬁéq ﬁv&l%’r ofF WA E’W P qc t&?) PFR%ENL, é%véﬁf’ n g‘érﬂr% IR
rel ates to an ophphthkhiic Imsswh\]cmhcail befnraéuqedeuirthchamiofmummﬁ/vmemldldmaeand

1.505, conprisingy tikeatdy 8l db; 9&“%? ﬂtfe ﬁre%@ﬁ‘ﬂ)(?ﬁ\bén't%h germhhrﬁi'z@gthea):haﬁﬁegg
wt % of at | east one %¥§all car {? of azﬂﬁ y ﬁ&
al cohol , said pol'y WEP 0 ?5']"3 MY £ eRnes ads” HomcRg {)ih 41 FrEbafatel r om
2to 6 hydrq—;<y grbups polyhydeoxsroeéeahod, 4$uch0.ad1badkol Wardnest amsasytel bowmess
radi cal initiatofpdex) AhotReMiol§&dit $OMRNPFRVide sANSphthalmic lens onto which an
anti-scratch coating may be applied without adhesion problems. These
and other objects of the present invention will be explained in the
description of the invention which follows.

10 The present invention relates to an ophthalmic lens with a refractive
index of hetween 1.498 and 1.505, comprising the cured product of a
compasition comprising:

a) 60-99 wt% of at least one poly(allyl carbonate) of a polyhydroxy

15 alcohol, said polyhydroxy alcohol having from 2 to 20 carbon atoms

and from 2 to 6 hydroxy groups in the molecule,
b) 0.01-10 wt% of at least one radical initiator,
¢) 0-20 wt% of comonomers, and
d) 0.05-5 wt% of at least one diallyl phthalate type oligomer being
20 of the formula (1)

0 0 0 0
| N1 Al
’e cu2=cn-cuz-o-c-©-c-o -x-o-c-@-c-o -CHp-CH=CHp (1)

wherein X denotes a divalent hydrocarbon residue derived from a diol

having 2-20 carbon atoms, optionally partly replaced by a residue

derived from a polyol having 3 or more carbon atoms and 3-10 hydroxy
3n groups, and n = 1-100.

Yhe mould damage in the production of the ophthalmic lenses of the
present invention is reduced significantly without other 1lens
properties being affected.



d) 0.05-5 mt % of at |east one diallyl phthalate type oligoner being 20

of the-formula (1) [err] wherein X denotes a dival ent hydrocarbon residue
derived froma diol having 2-20 carbon atons, optionally partly replaced by
a residue derived froma polyol having 3 or nore carbon atons and 3-10

hydr oxy 30 groups, and n = 1-100. The noul d darmage in the production of
t he opht hal m c | eRgs the present invention is reduced signifl |y
wi t hout ot her Iensﬁ%?%%erties bei ng af f ect ed. WO 96/ 24865 ﬂ%@d&h&ﬂﬂk
PCT/ EP96/ 00445 4 The ophthal mc | enses of the present invention require a
refractive index of 1.498 to 1.505. More particularly, noulds used in
today's industry to prepare ophthalmc IenseS'*ron1pon(aIIyI car bonate) of
a pol yhydroxy al cohol (refractive index = 1.498) are only suited for 5
conpositions which result in ophthalmc |enses wth conparable
refractive indices._ A chanqe,in refractive index will result in a change in
power of the |ens R&PPEEMNN glenpes SEnbhe, Prpspdt yepblan reqiire ok rafrardive
high refractive indaded @fis&s98i kb6 1.505i rMoreli fadrei@Nariygunoisl ds ousdlt dnntoday's

ophthalm c | enses %&Et?%?cosﬁﬁﬁagééu hthafifrc i?wses fvjloﬁggﬁ f{sﬁpgrfa%onatc@)e of a

properties of |enses Ing certain o , )
optional Iy, conpon8fbydraxynatgohohe(resragtivedndeys thduf98) @rei erjy; isuited for
refractive index otomjeaitiens! twhitgh | eesulso inhadphtieimioullensedo with hempartapide

changed. Preferabl yorlRe;Jeelihdtdes Vea  SHifide Ufn BPractive index will result in a
change in power of the lens when applying the same moulds.
Compositions resulting in high refractive index lenses will reguire
different moulds to obtain ophthalmic lenses with the same power. So,
improvement of the properties of lenses by introducing certain

10 oligomers and, optionally, comonomers cannot be achieved without
1imiting the refractive index of the resulting Tens so that the moulds
do not have to be changed. Preferably, the refractive index of the
ophthalmic lenses of the present invention ranges from 1.498 to 1.502.

15

Japanese patent application O 3199 218 discloses a curable composition
comprising at least 10 wt% of a diallyl phthalate type oligomer, a
vinyl comonomer, such as diethylene glycol diallyl carbonate, and a
radical initiator. This composition may be used in optical elements
20 such as high refractive index lenses. According to the description,
cured compositions based solely on diethylene glycol diallyl carbonate
have a too low refractive index resulting in thick lenses for
intensive correction. Furthermore, cured compositions with less than
10 wt% of diallyl phthalate type oligomer have poor impact resistance
25 and poor heat resistance. In addition, the application does no*
mention the advantage of the prevention of mould damage. So, the
present invention is not discliosed by JP-A-0 3199 218. The applicatior
even teaches away from the present invention, since in view of this
disclosure the skilled man would not choose a composition comprising
less than 10 wt% dially) phthalate type oligomer to produce ophthalmic
lenses.

30



ophthalmc | enses of the present invention ranges from1.498 to 1.502. 15

Japanese—patent—appHeati-on-0-3199 218 disclases a curabl e_conposition
conprising at least 10 wt% of a diallyl phthalate type oligoner, a vinyl
conononer, such as diethylene glycol diallyl carbonate, and a radical
initiator. This conposition may be used in optical elenments 20 such as
hi gh refracti vevg dedqess! enses. According to the description, QQﬁﬁﬁymmus
conpositions based solely on diethylene glycol diallyl carbonate have a too
| ow refractive index resulting in thick | enses for intensive correction.
Furthernore, cured conpositions with [ ess than 10 wt % of diallyl phthal ate
type ol i goner have poor inpact resistance 25% and poor heat
resistance. In addition, the application does not nmention the

advant age of the prevention of nmould damage. So, the present invention is
not disclosed by JP-A-0 3199 218. The application even teaches away from

t he present invedepangse Patent applirationf0 g@ﬁ'%szbﬁ dtscdosase atspmpesiiti oo g imidar

woul d not choosetg GQIPORABEBIIPRIEONPKIsSI Eghpadition mEpS bkhaRed O int Y%eddt gsy|

pht hal ate type oli rt du ht hal_m,c | S. 9§/.24

PCT/ EP96/ 00445 553%ﬁ%e€aﬂ§%g’nt g‘ﬁ'ﬁgﬁ%m iag_h geEgak 513“ea¥§-c|ﬁé§s§§§a"e?e
conmposi tion si n patentoputitigat]on mpkes 1@ mentiign cfnpphthalmic hensese Neddlhen s
coatings, seal antfe PREHS, adiaMAFeVEH, tHRNGeBititi 6! ofe|MRIEN damaddi §i s¢dgracse

Phe” prebent  aovaACail e ndWTEquaindre oavadf AbALIGEERRG dusF o dif61osd e

present invention either.

European patent application 0 473 163 discloses a liquid composition
- comprising a poly(allyl carbonate} of a polyhydroxy alcohol and 0.01-1

1 wt% of an aliphatic polyol. Optionally, monomers may be present, such
as diallyl phthalate, in an amount of up to 50 wt%. This composition
is used for lenses. fNo mention is made of the use of a diallyl
phthalate type oligomer. Neither is the problem relating to mould

15 damage in the production of ophthalmic lenses from poly(aliyl

carbonates) of polyhydroxy alcohols disclosed.

In European patent applications 0 284 139, 0 312 091, and O 371 040,

and in Japanese patent application 01-244401, a high refractive index
20 lens 1is disclosed prepared from, among others, diethylene glycol

bisallylcarbonate and a diallyl phthalate monomer. A lens having a

refractive index from 1.498 to 1.505 is not disclosed. Neither is the

use of a diallyl phthalate type oligomer or the problem with regard to

mould damage disclosed. Accordingly, these publications do not
25 disclose the present invention.

finally, non-prepublished patent application WO 95/06266 discloses
ophthalmic lenses with a refractive index from 1.50 to 1.51 which are
the cured product of compositions comprising 60-99 wt% of at least one
poly(allyl carbonate) of a polyhydroxy alcohol, said polyhydroxy
alcohol having from 2 to 20 carbon atoms and from 2 to 6 hydroxy
groups in the molecule, less than 10 wt% of at least one diallyl
phthalate type oligomer, 0-20 wt% of comonomers, and 0.01 to 10 wt% of
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Accordi ngly, this Japanese patent application does disclose the present

I nvention either. European patent application 0 473 163 discloses a |liquid
conposi tion conprising a poly(allyl carbonate) of a pol yhydroxy al cohol and
0.01-1 wt% of an aliphatic polyol. Optionally, nonomers nay be present,
such as diallyl phthalate, in an anount of up to 50 wt% This conposition
Is used for |ense ntion is nade of the use of a diallyl

type ol i goner. Neﬁ%m% the problemrelating to mould 15 d?n%‘}}gm{“ﬁ“
the production of ophthalmc Ilenses from poly(allyl carbonates) of

pol yhydroxy al cohol s di scl osed. In European patent applications 0 284 139,
0 312 091, and 0 371 040, and in Japanese pateht application 01-244401, a
hi gh refractive index 20 lens is disclosed prepared from anong
others, diethylene glycol bisallylcarbonate and a diallyl phthal ate
mononmer. A lens having a refractive index from1.498 to 1.505 is not

di scl osed. Neit her a padikal dgitigtora Exemplifiie¢ieranompasitiqne eompyising Sowts ped
prg}@! emtwth rggar@.?wz %kddigdmlagﬁthétihs@lmmr. M@éf&ﬁhﬂlﬁ&’lmjctl{éﬁ% have
publications’ do i scl.ose the. nr i nyen n. FE Y. .
non- pr epubl i shed p%%n?&ifiﬁgﬁa?fc?ﬂ‘smegﬁﬁ%gg@%’f saa\éogelgwoprﬁsﬁ%qﬂ# TAE LS
with a refractive ithex fproducticp0 due 1.t91° tibg ciyeducdiome idur Beerglensact dusfng
CONpOSI ti ONS CONDT ip) yakr Gkt I6h Wh9FIAG. Mrefepasty,one Shthalmiplenéed by finished

carbonate) of%a polyhydyoxy.,.al I | d vy Mj
from2 to 20 carbo eﬁ%lear‘rs °aﬂ%'tf’?'bﬁ1gi%d8 %fgﬁ@ed%%?/kggr}og{oagw ]n%k' ﬁgahgréﬁ E?WQ?'
| ess than 10 W % ofonamouldgamagene di al | yl phthal ate type oligomer, 0-20 wm %
of conononers, and 0.01 to 10 wt % of

The poly(allyl carbonates) of polyhydroxy alcohols may be used in the
form of either monomers or oligomers. Monomers are usually obtained by

10 using chloroformates. In this way, diethylene glycol diallyl carbonate
can be obtained by reacting diethylene glycol bis{chloroformate) with
allyl alcohol in the presence of an alkali, as described in
Kirk-Othmer, Encyclopedia of Chemical Technology, 3rd ed., John Wiley

15 & Sons, 1978, Vol. 2, p. 111. Monomers and oligomers of poly(allyl

carbonates) of polyhydroxy alcohols can also be suitably obtained by
means of transesterification reactions between diallyl carbonate and a
polyhydroxy alcohol, as described in European patent application
0 035 304. In this way, monomers or mixtures of monomers and oligomers
20 can be obtained, depending on the ratio of diallyl carbonate reagents
to polyhydroxy alcohol. It is also possible to obtain mixed poly(allyl
carbonates) of polyhydroxy alcohals by reacting a diallyl carbonate
with a mixture of polyhydroxy alcohols in a transesterification
reaction. These mixed poly{allyl carbonates} of polyhydroxy alcohols
are also included in the present invention. Monomers of poly(allyl

25
carbonates) of polyhydroxy alcohols are preferred for the ophthalmic
lens of the present invention.
The polyhydroxy alcohols used in the preparation of poly(ailyl
30 carbonates) of polyhydroxy alcohois contain from 2 to 20 carbon atoms

and from 2 to 6 hydroxy groups in the molecule. Examples of these
alcohols are: ethylene glycol, diethylene glycol, triethylene glycol,
tetraethyiene glycol, 1,3-propylene glycol, 1,4-butanediol,



WO 96/ 24865
PCT/ ER96/ 00445 6 a radical initiator  Exenplified are conpositions

conprising 5 ww% and 9.9 w % of diallyl phthalate oligomer. These
ophthal m c | enses have the advantages of inproved tintability and a | ow
rejection rate in their production due to the reduction in

prerel ease deg pol yneri zation casting. Preferably, t ,Eggdyqog‘%l m c
| enses are finishe lrﬁenses No nmention is made of the effect Iallyl

pht hal ate ol i goner on noul d damage. The poly(allyl carbonat es) of

pol yhydroxy al cohols may be used in the 10 form of either nmononers or

ol i gonmers. Mononers are usual |y obtained by?using chloroformates. In this
way, diethylene glycol diallyl carbonate can be obtai ned by reacting

di et hyl ene gl ycol bis(chloroformate) with allyl alcohol in the presence
of an alkali, as described in Kirk-Qhner, Encyclopedia _of Chenical
Technol ogy, 3rd bd-hexasedioly | qopentyl @l¥emls, 4434-trimethyd-1,3-peptanediol,
l\/bnbn}érs gnd ol igmfmtninopwyygdidxﬁhe,C&;%}Gfﬁmw)oxﬁthp?] yhydroxy al cohol s
can al so be suit s of {r rificat

between di al | yl cal; gﬁaé Tﬁ% a)/de ﬁlﬂ dr dx Q?%%ﬁg‘f' lcg ﬂ@?h%ﬁ-ﬁfiétﬂ?ﬁ

Eur opean pat ent %Pdﬂ?ﬁ%at?(?n(wsdéfﬁﬂmyefﬁw W%YMyPVWGW@"WrﬂM‘GQbS of

monomner s ang ol i granethy120 propaﬂ?@,n dipenidepythedtol dedendnathydsl t peopané Oaralf

obtai b i xed. pol S TTAroREE aﬁéé@‘g@'w S 1 owibe, fe1ghifiokPCaIcBhe)s
di al |yl carbonat@reni tpﬁe%?'ﬁ?%t urdéetﬁy BeR v éfFQJ]xy él*ft‘tﬂi@?fé‘aﬂ?ﬂ cyc]ohexane,

transesterifi catpentagrgotiton, andeses(hydactyeihyy) dbdbdyanvatbonat es) of
pol yhydr oxy al cohol s 25 are also included in the present invention.

Mononers of poly(allyl carbonates) of pol yhydroxy al cohols are preferred
for the ophghal ‘@1]Jénst%?mth%]%?e%}ﬂ"m??\v@ﬁ‘t ii&h_ preparation are known from
US patent 4,959,451, which is hereby incorporated by reference. The

diallyl terephthalate oligomer can be prepared by several methods,
such as the reaction between diallyl terephthalate and a diol in the
presence of an ester interchange catalyst, with removal of allyl
alcohol by distillation, or the reaction of dimethyl (or diethyl)
terephthalate, diol, and allyl alcohol in the presence of an ester
interchange catalyst, with removal of the methanol or ethanol by
distillation. When moiety X is partly replaced by a residue of a
polyol, the oligomer may be synthesized by using the diol in
20 - combination with a polyol or heating the oligomer of formula I and the
corresponding polyol in the presence of an ester interchange catalyst.
Diallyl isophthalate oligomer, oligomers of the formula I where the
phenylene group is 1,2-substituted, or co-oligomers of the diallyl
phthalate type oligomers of formula I may be prepared in the same
25 manner. Preferred is the use of diallyl terephthalate oligomers in the
present invention.

15

Another preferable embodiment of the present invention consists in
diallyl phthalate oligomer having a degree of unsaturation of 20-100
30 in terms of the iodine value measured according to the Wijs method.
Examples of the diol include ethylene glycol, 1,2-propylene glycel,
1,4-butanediol, 1,6-hexanediol, 1,4-dimethanol cyclohexane,



The pol yhydroxy al cohols used in the preparation of poly(allyl 30

car bonat es) of pol yhydroxy .alcohols contain from2 to 20 carbon atons and
from2 to 6 hydroxy groups in the nol ecul e. Exanpl es of these al cohols are:
et hyl ene glycol, diethylene glycol, triethylene glycol, tetraethylene

gl ycol, 1, 3- propylene gl ycol, 1, 4- but anedi ol , MO 96/ 24865
PCT/EP96/00445 shfesgnediol . neopentyl glycol, /0044
2,2,4-tri.net hyl - 1 g pentanedi ol , 1, 4-di nmethanol cycl ohexane, PCER s
4, 8- bi s( hydr oxyet hyl) trlcyclo(5 2,1,0[err])decane, [err]-xyl enediol,
1,4-bLs(hydroxyethyI) tol uene, 2, 2-(bis(4-hydroxyethyl)phenyl) pr opane,

pentaerythritol, 5 trimethylol propane, &dipentaerythritol,
ditrinmethylol propane, and tris(hydroxyethyl) isocyanurate. The foll ow ng
pol yhydroxy al cohols are preferred: di et hyl ene gl ycol,

1, 4- di met hanol cycl ohexane, pentaerythritol, and tris(hydroxyethyl)

i socyanurate. Di al 1y3-butapedinit haheapentydl i gdyeot, andl. 3-tyclohexanediil on pexytene
known from US'pate cﬂl 95&9:d4§€yre)9@'mc615 BRd Qk)ier* QQ@ﬁrﬁQf@tﬁd Bdoma €1 £ 1R HTE -
The diallyl terephih ﬁ‘ﬁg L goner ca §]]§ 3 ry severg thodé tﬁch
as the reaction betVERi T §| af%rBB £h4 &t n]d"eail di BESt n IR 6} eQend¥ho
an ‘ester interchanbranchedatiiads, inglude de?mpvedylede glycpl, 153-butanedivial nedpenty!
di'stillation, or tgrcpeact! op sobudnamony (pra-girekdiid1 | or ephiBbantidiol,
diol, and allf I"coh 411 e aese ce of an,ester._in chq e cati ]st
with renoval of thg1 ?’?&9% 1061 «§ Yirst 1 Bﬁﬂta‘PF 'V\L‘e n"g gt3ne ‘%l
partly replaced bylz#-hexinedislof o, @dleyanedwhe ol i2ghexanediny, beZSWmdz@d

by using the diol 2m-hexanediol, 2,5-hexanediol, and 3,4-hexanediol.

Examples of the polyols include aliphatic trihydric alcohols, such as

10
glycerine and trimethylo! propane, and aliphatic polyhydric alcohols,
such as pentaerythritol and sorbitol.
Comonomers may optionally be present in the curable composition up to
15 20 wt%. These comonomers may be acrylic, vinylic or allylic. Examples

include methyl acrylate, methyl methacrylate, phenyl methacrylate,
vinyl acetate, vinyl benzoate, diallyl isophthalate, diallyl
terephthalate, diallyl adipate, and triallyl cyanurate.

20 The compositions of the pre;.ent invention also contain a
polymerization initiator in quantities ranging from 0.01 to 10 wt%.
This initiator shoulid be soluble in the other components present in
the composition to be cured and capable of producing free radicals at
a temperature which ranges from 30° to approximately 100°C. Some
unltimitative examples of such initiators are organic peroxide and

2 percarbonate initiators, especially diisopropyl peroxydicarbonate,
dicyclohexy!  peroxydicarbonate, di-sec-butyl peroxydicarbonate,
dibenzoyl peroxide, and tert-butyl perbenzoate. For the purpose of the
present invention, it is preferable for the polymerization initiator

2g to be present in the composition in quantities from 1 to 8 wt%.

The composition may also contain one or more conventional additives to
act as ultraviolet light absorbers, release agents, dyes, pigments,



20 conbination with a polyol or heating the oligoner of fornmula |l and

the corresponding palyol in the presence of an ester interchange catalyst.
Diallyl isophthalate oligonmer, oligonmers of the fornula | where the

phenyl ene group is 1, 2-substituted, or co-oligoners of the diallyl

pht hal ate type oligoners of fornula | nmay be prepared in the sane 25
manner. Prefer ] he use of diallyl terephthalate oligo

present invention. Another preferable enbodi nent of the present 1 nvention
consists in diallyl phthalate oligoner having a degree of unsaturation of

20-100 30 in terms of the iodine value neasured according to the Wjs
nmet hod. Exanpl es of the diol include ethylend® glycol, 1,2-propylene glycol,
1, 4- but anedi ol , 1, 6- hexanedi ol , 1, 4- di met hanol cycl ohexane,
WD 96/ 24865

PCT/ EP96/ 00445 8 1, 3- but anedi ol , neopent vyl gl ycol,

1, 3-cycl ohexanediuifraredp-li(gﬂterabs@byml etand pseferay ghyquantitied oethdvigher
al i phatic and arOﬁﬁ wikol s. Branched diols are preferable to |inear ones.
Exanpl es of such anched di ol s include 1, 2-propyl ene glycol,

1, 3-but anedi ol , neopentyl glycol, 2, 3 but anedi ol ,

1, 4- pent anedi ol , The addit3emeifit hrmhd'amdunti o ﬂm‘lﬂﬁh@tﬂthﬂlate t3¥p8-qid gomenetd @l |
2, 4- pent anedi 0'7 ;z}oé‘th@ﬁ@'aﬁﬂ‘)@kng iaoﬂ(gﬁﬁnﬁﬂ"bgﬁate) of1’a3p&%§d}%qyoélcohol

1, 2- hexanedi 81 , exan anedi ol
31 - hexanedi o | 1R TeCt SRR FEGPGSE1 £ 01 pE1S, JELS (GARPISAEI O KRER 1<Uréd A bhec
al cohol s, such asreguytimgi Aenandnt mantichidm| tpe opiatesityndfalthphgurable lens

pol yhydric al coholgpositGhh 25s PeRiragsedt Riith Okh@NBddiRiSH L &F - diallyl phthalate
oligomer. Also the yellowing effect of UV light is increased when
high amounts of diallyl phthalate oligomer are present. Compositions.

10
comprising 0.05 to 5 wt% do not have these disadvantages. Preferred is
an ophthalmic lens which is the cured product of a composition
comprising 0.1-3 wt% diallyl phthalate type oligomer, more preferably
0.2-2 wt%, most preferably 0.2-1.5 wt%.

15

The present invention also relates to a process for the preparation of
ophthalmic lenses with a refractive index of 1.498 to 1.505 comprising
polymerization casting of the above-described composition. The
polymerization process is initiated by free radicals produced by
20 decomposition of the radical initiator at a working temperature which
generally ranges from 30° to 100°C. Under these conditions the time
necessary for complete polymerization ranges from 0.5 to 100 hours.

Finally, the present invention relates to the use of at least one
diallyl phthalate type oligomer of the above-described formula I in

% the production of ophthalmic lenses comprising the cured product of a
composition comprising at least one poly(allyl carbonate) of a
polyhydroxy alcohol, said polyhydroxy alcchol having from 2 to 20
carbon atoms and from 2 to 6 hydroxy groups in the moiecule, a radical

30 initiator, and, optionally, comonomers, to reduce mould damage in the

manufacture of ophthalmic Tenses.



Comononers may optionally be present in the curable conposition up to 15
20 wt % These conononers may be. acrylic, vinylic_or allylic. Exanples

i nclude nmethyl acrylate, nmethyl methacryl ate, phenyl nethacrylate, vinyl
acet at e, vi nyl benzoate, diallyl | sopht hal ate, diallyl
terephthal ate, diallyl adipate, and triallyl cyanurate. 20 The

conposi tions of resent I nvention al so contain

pol ymeri zation i niv"t,?g"?)g?&i n quantities ranging from0.01 to 10 m’“?%’?“é‘s
initiator should be soluble in the other conponents present in the
conposition to be cured and capabl e of producing free radicals at a

t enperat ure which ranges from 30 to approxi natdPy 100C. Sone 25
unlimtative exanples of such initiators are organi c peroxide and
percarbonate initiators, especially diisopropyl peroxydicarbonate,

di cycl ohexyl per oxydi car bonat e di - sec- but yl per oxydi car bonat e,

di benzoyl per oxi de, Tegdinveatiop il berfvethesad blusteated Hy ﬁé? ptpddowimgt pamples
prest‘)ent i nventi on, hiﬂﬁidhsaﬁé aioer tblbe Eamstiued as)Ilyimeufihgatﬁeommgidnaﬁﬁraraoway.
to be present int co itio n; titises . fr .
conposi tion may al sgh%ogﬁg?n%gngh%rl%ﬁgohor}ge%{)i g#\naﬁe%gﬁﬁe%(fgo{o&aectﬂgisms
ultraviol et |ight apersnded deretdlease agents, dyes, pigments, - WO 96/24865
PCT/ EP96/ 00445 9 infrared |ight absorbers, etc., preferably in quantities
not hi gher tha® 1 wt% The addition of hi gh amounts of diallyl phthal ate
type oligoner to a 5 conposition conprising poly(allyl carbonate) of a
pol yhydr oxy al cohol E¥MMPEREY s some properties of the | ens conposition to be
cured and the

Mould damage occurs by adhesion of the cured polymer to the glass
mould. It is possible to measure the adhesion of the cured polymer to

10 the glass with the aid of a tensile tester. To this end a monomer
composition is polymerized between two parallel glass plates which are
held together with a PVC-ring. After polymerization, the PVC-ring is
removed and the top glass plate is pulled loose on one side on the

15 tensile tester. This gives a tensile-elongation diagram as shown in

figure 1, with the force necessary to pull the two glass plates away
from each other plotted against the percentage of extension.

A good parameter for the adhesion to the glass mould is the overall
20 release energy {(E-total). This is the surface area under the above-
mentioned diagram.

Required is an F-open which is comparable to the F-open of a
composition prepared from diethylene glycol diallyl carbonate alone

25 {(lens A). The E-total has to be as low as possible. Furthermore, the
Barcol hardness and the yellowness index also have to be comparable to
the properties of lens A. Finally, the viscosity of the composition to
be cured has to be low, and the refractive index of the resulting lens
has to be between 1.498 and 1.505.

3¢



resulting lens. In particular, the viscosity of the curable |ens
conposi-tion is-increased with the addition of diallyl phthalate oligoner.

Al so the yellowing effect of UV light is increased when 10 hi gh amount s
of diallyl phthalate oligonmer are present. Conpositions conprising 0.05 to
5 wt % do not have these disadvantages. Preferred is an ophthalmc |ens
which is the cygskmggduct of a conposition conprising 0.1-3 b/6dahs/ !

pht hal ate type oligoner, nore preferably 0.2-2 w% nost preferably 0.2-1.5
W% 15 The present invention also relates to a process for the preparation
of ophthalmc lenses with a refractive index,of 1.498 to 1.505 conprising
polyneri zation <casting of the above-desc¢riibed conposition. The

pol ymeri zation process is initiated by free radicals produced by 20
deconposition of the radical initiator at a working tenperature which

general ly rangesE;‘( %53(1[ JrG] andc gLﬁ'iu%xa q«;rA R e conditions the tine
necessary for conﬁ&@re—pUfynErrzaé&%n—rangesﬁthmwékg;To 100 hours.

Finally, the present invention relates to the use of at |east one 25

di aljl yl' pht h?I at @ éMae Kumbgmebiis Gb1ition alagvebtdermar b ardxfmr mﬂm¥1enbng1tyhe1
roduction of o c conplyi S N r o]

(F:)orfposi tion congp?gﬁkg_afiq%ggs ’ongpgp](;?b(gﬁ%ﬁhﬁcé?%ngtog?é&o%ra é)gﬁuyhy F%xy

al cohol , saigl poEyMywazdRy hetwwhel arth\d-Ag WE¥ off 2dtigsopneprhr pRYAx Wt dieaTRaRate r om
2 to 6 hydroxy gRorms the tiheleDéclation, baingadioosl @ mixturai wdsatdegassatidat

optionally, cono rgcu d oes | Ds a r .
opht hal ni ¢ Iensesg%&%EQGIggS@@awr a%@ﬁf £s Hﬁutﬂgs nwf] Y %v?futwn
PCT/ EP96/ 00445 stopped. The glass mould assemblies were filled with the mixture.

Polymerization took place in an oven with a polymerization cycle of 21

hours at a temperature rising exponentially from 45° to 80°C.

10
AEQ = diallyl terephthalate oligomer, ex Showa Denko
polyf{oxy(methyl-1,2-ethanediyl)oxycarbonyl
1,4-phenylenecarbonyl] «-[4-({2-propenyloxy)carbonyl)benzoy!]
15 o~(2-propenyloxy), i.e., the oligomer of formula I, wherein X
denotes methyl-1,2-ethanediyl,
CH3 CH3
-CH-CHp- or -CHp-CH-
20
Table 1 lists the compositions which have been polymerized, mentioning
the amounts of AEQ present in the composition and the properties of
the resulting lenses, such as Barcol hardness {BH) and the yellowness
index measured according to ASTM D1925-70, the F-open, the E-total,
25

and the refractive index (RI).
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10 The invention will be further illustrated by the foll ow ng exanples
which are not to be construed as |limting the invention in any way. The
scope of the invention is to be determned fromthe clains appended hereto.
5 EXAMPLES Moul d damage occurs by adhesion of the cured polynmer to the

gl ass 10 mould. It is possible to neasure the adhesion of the cured
polynmer to the gl 1 the aid of atensile tester. To this e

nononer compositi ﬁé?es%%%l yneri zed between two parallel glass pI%&é@’Wﬂ‘@n
are held together with a PVC-ring. After polynerization, the PVC-ring is
removed and the top glass plate i's pulled | oose on one side on the 15
tensile tester. This gives a tensile-el ongation2di agramas shown in figure
1, with the force necessary to pull the two glass plates away from each

ot her plotted against the percentage of extension. A good paraneter for the
adhesion to the glass mould is the overall 20 rel ease energy (E-total).
This is the surface area under thpabdbdve- nentioned diagram Required is
an * F-open which is conparable- to the F-open of a conposition
prepared fromdiethyl ene glvcol diallyl carbopate alopne 25 (Lens A).

The E-total has to béenss| AR 4s BBG&S@&"I cF-opgn { hET;jzﬂé] VTES‘B& coRlhardness
and the yel | owness index ;ES; ha th 35231% S Ll “erti&s of
lens A Finally, the yisgqgsity t cp iti 0 pe uged b be

|l ow, and the re$rac1i§e 3; og?thg:geszﬁgﬁn; ﬂ%ég hhs Ekibe Bgaggan 1. 498

and 1.505. 30 2 0.2 | 26{ 0.9 112 0.12 15.2 1.499
3 0.5 { 271 0.9 70 0.03 15.4 1.500
4 1.5 | 271 1.0 62 0.02 16.0 1.501
5 3 26( 1.0 53 .03 17.0 1.501
6 5 26| 1.0 62 0.03 18.5 1.502
B |14 261 1.1 84 0.08 28.2 1.509

10

1t is shown by the results in Table 1 for E-total that the lenses
comprising the compositions of the present invention will result in a
significant reduction of mould damage without other properties, such
15 as yellowness index and barcol hardness, being affected. The
composition which results in lens B has a too high viscosity to be
employable 1in the 1lenses of the present invention. Also, the
refractive index of lens B is too high for the present invention.

20
Example 7 and Comparative Examples C and D

Compositions were prepared according to the procedure mentioned in
Examples 1 to 6. However, in Comparative Example D instead of AEOD, a

25 monomer, i.e. diallyl terephtalate (DATP), was used. The results are
listed in Table 2.
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VO 96/24865
pl.es_A and B A cl ear

honngeneous solutlon was obtalnedrbyiniX|ngud|ethylene egcoI dial Tyl

car bonat e, di al |yl terepht hal ate ol i goner (AEQ, see 5
explanation below, and 2.7 wt% of diisopropyl peroxy dicarbonate (IPP),
the whol e sol uwesRResng 100% The m xture was degassed at apRéGRps y 20

nbar for about 15 m nutes until gas evol ution stopped. The gl ass nou
assenblies were filled with the m xture. Polynerization took place in an
oven with a polynerization cycle of 21 10 hours at a tenperature rising
exponentially from45[err] to 80C. AEO :1aiallyl t er epht hal at e ol i goner,
ex Showa Denko pol y[oxy(methyl -1, 2-ethanediyl)oxycarbonyl

1, 4- phenyl enecar bonyl] [err]-[4-((2-propenyl oxy)carbonyl)benzoyl] 15
[err]-.(2-propenyloxy), i.e., the oligonmer of fornmula |, wherein X denotes
nmet hyl -1, 2-et hanediyl, [err] Jeb¥eBie 1 1ists the conp05|t|ons whi ch have
beeh pol yneri zed, nentioning the anDunts of AEO present in the conposition

and t he propertipessortheestiet yugqg—jchh as Barcol hardness (BH)
and, t he yel | owngss n|gr dlgg?%éggu Fdiﬁgc?: Drgijdgge)t b ASTM D1925- 70, the F-open,
the E-total, 25 gna-—tne rejractrve tndex (Rl). 30
5 c 0 107 0.21
D 0.5% DATP 98 0.18
: 7 0.5% AEQ 87 0.09

It is shown by the results in Table 2 that the lens comprising the
composition of the present invention will result in a significant
10 reduction of mould damage as compared to the lens D known in the art.

15

20

25
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PCT/ EPO6/ 00445 12 Table 1 lens . AEO  BH Y.L F-opgrllllllléultlglllllIIIIIIHIII

Vi scosity R (4m) (j oul e) (cSt) 5 A 7" o
106 0.20 15.1 1.498 1 0.05 27 0.9 104 0.20
15.1 1.499 2 0.2 26 0.9 112 0.12 15.2

1.499 3 0.5 .9 70 0. 03 15. 4 1 pepirds

s a7 1o Wodneg 0.02 16.0 1.501 5 3 %8s
1.0 53 0. 03 17.0 1.501 6 5 26 1.0 62
0. 03 18.5 1.502 B 14 26 1.1 84 0. 08

28. 2 1.509 10 It is shown by the results if4Table 1 for E-total that
the | enses conprising the conpositions of the present invention will result
in a significant reduction of nmould damage w t hout other properties, such
15 as yellowness index and barcol hardness, being affected. The

conposi tion which rddaimss in lens B has a too high viscosity to be

enpl oyable in the | enses of the present invention. Al so, the refractive
index of lens Bis too high for the present invention. 20 Exanple 7 and
Conpar ative Exanples C and D Conpositions were prepared according to the
procedure mentioned li.n ARxqphthatmit {enss with\devefractivecingexr 4rom d . £3& kel &- 505,
instead of AEQ _a 25  comp®iROAE the icuted Gradukyloft £conftisat AdnecdupAlding 60299 wt%

used. The resul ?s are lJfSta?dléagtTml %o?y(aﬂyl carbonate} of a polyhydroxy alcohol,
said polyhydroxy alcohol having from 2 to 20 carbon atoms and from
2 to 6 hydroxy groups in the molecule, 0.01-10 wt% of at least one
radical initiator, and 0-20 wt% of comonomers, characterized in
that at least one diallyl phthalate type oligomer is present in

10
the composition, in an amount of 0.05 to 5 wt%, said diallyl
phthalate type oligomer being of the formula I
N ot |1l
'
cuz=cu-cnz-o-c-,ﬁ\€)/lc-o -x-o-c-@c-o ~CHp-CH=CHp (1)

wherein X denotes a divalent hydrocarbon residue derived from a

20 diol having 2-20 carbon atoms, optionally partly replaced by a
residue derived from a polyol having 3 or more carbon atoms anz
3-10 hydroxy groups, and n = 1-100.

2. Ophthalmic lens according to claim 1, characterized in that sa::
25 diallyl phthalate type oligomer is present in said composition -
an amount of 0.1 to 3 wt%.

3. Ophthalmic lens according to claim 2, characterized in that sa :
diallyl phthalate type oligomer is present in said compesition 1~
30 an amount of 0.2 to 2 wt%.

4. Ophthalmic lens according to any of the preceding claims,
characterized in that said diallyl phthalate oligomer has a degree



0 0 e s tene asiiie ccnen o I
c *

(N) (joule) 5 C 0 107 0.21 D~

98 0.18 7 0. 5% AEO 87 0.09 It is shown by the results
in Table 2 that the | ens conprising the conposition of the present
invention Wl | wogRmdss in a significant 10 reduction of rgvisdegisyaoe as
conpared to the lens D known in the art. 15 20 25 30 WO 96/ 24865

PCT/ EP96/ 00445 14 Clains 1. An ophthalmc lens with a refractive index
from1.498 to 1.505, 5 conprising the cured product of a
conposition conprising 60-99 w % of at | eastl%ne poly(allyl carbonate) of a
pol yhydr oxy al cohol

of unsaturation of 20-100 in terms of iodine value measured
according to the Wijs method.

5. Ophthalmic lens according to any of the precéding claims,
characterized in that said diallyl phthalate type oligomer is a

5
diallyl terephthalate type oligomer.

6. Ophthalmic 1lens according to any of the preceding claims,

characterized in that said poly(allyl carbonate} of polyhydroxy
10 . alcohol is present in the composition in the form of a monomer.

7. Ophthalmic lens according to claim 6, characterized in that said
monomer of poly(allyl carbonate} of polyhydroxy alcohol is
diethylene glycol diallyl carbonate.

15

8. Process for the production of ophthalmic Tenses with a refractive
index of 1.498 to 1.505 comprising polymerization casting of a
curable compasition comprising 60-99 wt% of at least one
poly(allyl carbonate) of a polyhydroxy alcohol, said polyhydroxy

20 alcohol having from 2 to 20 carbon atoms and from 2 to 6 hydroxy

groups in the molecule, 0.01 to 10 wt% of at least one radical

initiator, and 0-20 wt% of comonomers, at 30-100°C for 0.5-100

hours, characterized in that the polymerization casting is carried

out in the presence of at least one diallyl phthalate type
oligomer in an amount of 0.05 to 5 wt%, said diallyl phthalate

type oligomer being of the formula I

25

0 0 0 0

| | J §
30 cu2=cu-cuz-o-c@c-o -x-o-c-@-c-o -CHp-CH=CHp (1)

n



sai d pol yhydroxy al cohol having from2 to 20 carbon atons and

hydroxy groups in the nol ecule, 0.01-10 wt% of at |east one raHIﬂﬁ,ﬁ,l!LﬂlE"llll,lll
initiator, and 0-20 wt % of conobnoners, characterized in 10 ~— "+ ¢ s *
| east one diallyl phthalate type oligonmer is present in the conposition, in
an anount of 0.05 to 5 wt% said diallyl phthalate type oligomer being of
the formula | 15 [err] wherein X denotes a djval ent
hydr ocar bon residdzoa%$|$%d froma 20 di ol having 2-20 c #ﬁi#pmmus
atons, optionally partly replaced by a residue derived froma polyol having
3 or nore carbon atonms and 3-10 hydroxy groups, and n = 1-100. 2.

Ophthal mic lens according to claim1, characteldzed in that said 25

diallyl phthalate type oligomer is present in said conposition an anount of
0.1 to 3 wmM%P 3. Ophthalmc lens according to claim?2, characterized in
that said diallyl phthalate ggpe oligoner is present in said conposition 30
an amount of 0.2 to 2 vheyeim X depetes| ai divedend Ardrofamben residvg dsrivedefrom a
prgcedi ng cl \6}\}0 mS,G/ gzgg gmemwﬁ@ po2¢ hatrbdiadomy, 2bptilonityhphad1e eéfiaesErbyhas
a degree . . .

PCT/ EP96/ 00445 15 of ubSAPts SErbisdof o218 YPh RAYINgs 0P BN & pap (afoms and
measured according to 3H&@ hydrexygreupd, ®d mFhiHAnic | ens according to any
of the precedigg claims, 5 characterized in that said diallyl

pht hal ate type~oligoner is a

9, Use of a dia11y1 phthalate type oligomer of the formula I

10 P~ P
CH2=CH-CH2-0—C-®C—D- -x-o-c—@-c-o -CHp-CH=CHp (I}
I J
n

wherein X denotes a divalent hydrocarbon residue derived from a

15 diol having 2-20 carbon atoms, optionally partly replaced by a
residue derived from a polyol having 3 or more carbon atoms and
3-10 hydroxy groups, and n = 1-100, in the production of
ophthalmic lenses comprising the cured product of a composition
comprising a poly(allyl carbonate) of a polyhydroxy alcohol, said

20 polyhydroxy alcohol having from 2 to 20 carbon atoms and from 2 to
6 hydroxy groups in the molecule, a radical initiator, and,
optionally, comonomers, to significantly reduce mould damage
during the preparation of the ophthalmic lenses.

25

30



diallyl terephthalate type oligomer. 6. Ophthalnmic |ens according to any of
the preceding clains, characterized in_ that said poly(allyl carbenrater—of -

pol ynydroxy 10 al cohol is present in the conposition in the form of
a nononer. 7. Ophthalmc |ens according to claim®6, characterized in that
said nononmer of poly(allyl carbonate) of polyhydroxy alcohol is

di et hyl ene glycol diallyl -carbonate. 15 8. Process for theppr/seRs®o44dn of
ophthal mic | eWO&¥24%S h a refractive index of 1.498 to 1.505 conprising

pol ynmeri zation casting of a curable coﬂéosition conprising 60-99 w%
of at least one poly(allyl carbonate) of a polyhydroxy al cohol, said
pol yhydr oxy 20 3 T and from 2

to 6 hydroxy groups in one radica
initiator, and 0-20 wt % 100 hours,

characterized in that tf in the
presence of at |east ong oner in an
amount of 0.05 to 5 wt % bei ng of the

formula | [err] 30 _
PCT/ EP96/ 00445 16 wher ef; due derived
froma diol having 2-20 bd by a

-

Extension (%)

Tensile-elongation diaaram

Figure 1

F (N)




resi due derived sffroma pol yol having 3 or nore carbon atons ]@t g
hydrexy—groups - and n .= 1-100:..5 9 ke of a diallyl phthal at ; yye E ;L‘"'

oligoner of the formula | 10 [err] wherein X g‘ggg‘;,es a

di val ent hydrocarbon residue derived froma 15 di ol hayg _q S copy

carbon atons, optionally partly replaced by a residue deri ve@Ehdigan a pol yol
00, in
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(57) Abstract

The present invention relates to ophthalmic lenses with a refractive index from 1.498 to 1.505, which are the cured product of
compositions comprising 60-99 wt.% of at least one poly(allyl carbonate) of a polyhydroxy alcohol, said polyhydroxy alcohol having from
2 to 20 carbon atoms and from 2 to 6 hydroxy groups in the molecule, 0.05 to 5 wt.% of at least one diallyl phthalate type cligomer, 0-20
wt.% of comonomers, and 0.01 to 10 wt.% of a radical initiator. These ophthalmic lenses have the advantage of reduction of mould damage
during their preparation without any other lens property, such as yellowness index and barcol hardness, undergoing significant change. The
present invention also relates to the production of ophthalmic lenses and the use of diallyl phthalate type oligomers in ophthalmic Ienses.




