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t hesspr esent 1 nvention, the object can be achi eved even when the total
anount o#Ethjibexyi-aypnof3'dipberiiaayldte V. absorber is as sam | as 1/5 or |ess of
t he anpufthyhgfcyano:d,3'-diphsoylseariate;sed in the i ntraocul ar | enses of prior art. As
such an Theymonemes M@P" ‘tahé’P@P@arf"'B\Q' Aeanspiividag) mopaser &y pRgpisary- Fhé's‘FQ)hI;gé?w ngs.
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trea ent by an YAG laser beam; at

s
2- %-Z | h°3Y ;':ﬁ Pﬁi Si © len ag deveL rE’cracks which may lead to
e, -etc. he Ie y er, however, has a leo
> (2 aa%elo .g TR g, i Sl OF
exam)l,g;,s dr&H \Bs g0 dﬁylkt ra&'len % ¥fte DQ'A &]- ent and aocordingly
but yl phenyl ), 5-chl or obenzot riazole 16
2 ( 2 HYAU Wﬁ@emﬁpleﬁbftﬁ@%ss%b lAsHYEr,) thePé) &4t el rRehBdn@d di- or poly(meth)acrylates
2- (2" -oHdids @K Polybls- @6rbiA X YRGR)ANYIAES RE6H tb ibath AbrplatSé bidCiéthadry@tis)] sicli @@ ethPiene
Pheny |glysal dirteiaaiyiatep tristhyioneBgtycol pimethydrylad | tirsatlyiptopaneCitiacyyiqid) cuirydthyidprdpand at e
Be n@o iimatanglatey gidinylienzens, vinyl acrylate, vinyl methacrylate, allyl acrylate, allyl methacrylate, diallyl
phthalate, diethylene glycol bisallylcarbonate and the like. The amount of crosslinking monomer added is
preferably 0.2-10% (W/V). The reason is that when the amount is less than 0.2% (W/V), the resulting
intraocular lens has no sufficient effects for the improvement of hardness, solvent resistance and resistance
to YAG laser beam and, when irradiated with an YAQ laser beam, gives an increased amount of monomer
§5 dissolution and; when the amount of crosslinking monomer added is more than 10% (W/V), the machinabil-
ity of the resulting lens becomes lower gradually.
In the process of the present invention for producing a cyanopsia-correctable intraocular lens, the above
obtained monomer solution comprising a polymerizable monomer, a colorant and a polymerization initiator
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Example 2
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2-
2,
2,

65 : : '

The same procedure as in Example 1 was repeated except that 0.03% (W/V), based on total monomer
amount, of C.I. Solvent Yellow 29 was used as an yeliow colorant in place of the. C.l. Solvent Yellow 77 used
in Example 1, to obtain an intraocular lens having a diameter of 6.5 mmg, a center thickness of 1.0 mm and
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1.8 properly. In the process of t he present | nvention for producing a
cyanopsi a-correctabl e Intraocular lens,” the nmold into which the nmononer
solution has been casted is th 5@@% nd pol ynerization |Is effected to
obtain a polyner. Unlike the case 0 e above nentioned prepol yner
process, this polynerization is effected in a single step and the operation
I S Si nPleRactiénipower of PrirRipAIPoit ik bqusdds] 1Nk J0. ef f ect ed by a neans .such as

heat i ng, Thé intractilayins aap moasbist dot light tradsmitlahdeccucte rethel Bdngy rignner dstrebtaimpld 10f
nononeTheuasll is $howe incffig. 25 iAs sliownhie Fig. 211tie iotredCutes fldnk,\siniladydte taesinteaongardems rof f Or

| nt r acxainple 1] shaws an shsomiidn froml 3pAmmi to dhei vicinity PRS0 Mo enddl hocadke cldar thatcthe light

pol wegbsarption (pharpcletistion is, clesactorthdt g dlupane ciysteliiieolans endeist effectivel foyeenereclion Wi The
condi t¢Y@®esidf t hermal pol ynerization differ by the types of nonomer and
poly- merization Initiator used, the anpunt of polynerization initiator
used, BPEPeRyt a stepW| se or cont| nuous 25 terrperature el evation nethod Is

errpl oyed or di nar e se te %d)w;oe eI eﬂvé%t on

kg b
518? F' y ?}pac , t a
ol 'ﬁ.ozw attg%m ] J? t

70- godl;;l :#zrz mer:ﬁ Q‘a
fhe?% ,Llﬁbdrte%%ﬁueémﬁﬁ

wher e &ezg(

co0l edytor

and,g %ﬁﬁmou?%r%bgnﬁ“hﬂ (&mi?a qh”é’ﬁ"é‘g‘? yﬁ@r taken out fromthe nol

pr ocessethd mérdmasolutidnl vt Gbﬁje%{ed h& Mtratich Béhtridnt WithC Mghane fﬁhérWnﬁﬁet&m.z | ens
pr ocesyi 200mitot the filtrels Yas dds@d oERYéx téshWBE [insiad diaMetbit! 13 MY used B ApohawbritdBbrow by
way Of mditk e keatubewasngahied, hedtdal for 24 hbie lirea watechatts e dis 1€ hedtéd 1afa diysk bBiyHot air

met hacdirgdiaive typd/ oA hasgs st 6000.dored hooapall € apdl fdr 6hnursigt 130 1C, alowlp @oaleal to BT

mat e iial6 houss apd|istnterdoplatol wom ©@mperBurg t¢ PbRINSEcbeA/neteridh sorsistingn ot palymhethybnoner
anountfyetegerylate| (PMMAY. yent Yel | ow 77 as an yel l ow colorant, and 0.1 g (about
0..1% (W We W&M"QWQSMPS%MPUMMMWW obB mingh |5 digmeiss #d B AWM i | | e
( ABN) thigkgess. p-phaped Watera)was lathercut an polished- to kaipca introgiy éﬂ"ﬁ havingcthoner
sol ut |%?'P°‘°TH H‘Grr%Pe"%F"tﬂ‘“eaﬁ%m@d‘Bﬁ' 2 gqiracyon Bover ¢fipringing} paify "tﬂ“é"&t’?@ht wi th

nﬁ‘nbr t er nor e § a). 2e0d in1 of the fil i!lmp\‘evas
S e b
sin ; Cshight on
pveetov;ater tnp.ada e O do e OF 5
hougss \itavierek io QJcarﬁe fbrb Alis @ﬁarqroﬁﬁﬁg D Th&et8UHS irftrhock lcore ofthe? %nP ool ed
to 60 dxaple Rad1@ Ut absiifon Bilardcflristie RlosdrQo RO ﬂuﬁﬁwetyaamreaeﬁs@neb; Berfibuiddyoar
mat er |ewbctms¢o&s¢ﬁa.gof(&a@pd.gnet hyl net hacrylate (PMVR). 45 The bar
mat er i al As\&sorfipafatiaSe@ciple Bordsponting: foahe SHAAHIE therstvas lobtaihedDdn iRtradttithr leRs MitwaTet €r
and 3 same iprocddorecds e EsamplbiBcexbapt thatmosjeligwembiorant wasiuadd aned 9.30a(Wie); based emidial '
pol #shamomer ahdual, rof dinulimtwaaosed as anclhY. hizeoiberg The dight rshemittanfe Gure whthis a
cent ercompiratiee ingapcylfr lansTontpining 2] large ragbynd ot andhV.pbsosher isfshoymiin Eigp . Aplsicerr | n
aqueoUtem Fg. 10, ipthe compprative intrseular joan giiovghdhrienscanteiead s veryHwrge amauait n BV | ens
was meRsihasdt 15 impessifle o 2bkip |aéi9htw'§mtaeoercerg? HPﬁeéﬁsé'@E ?fd'ﬂﬁﬂt ysiAllip leng Jem 40

GN

manuf d'&?’tﬂ"@ Shl madzu | ntr ocu ar | ens so
shofls an™™ Z;é ! %‘UPHQP ] fh ‘fﬂcﬁ ?E b ”q% ane
cl \E9r amo::ﬁfgf oosr9 ! ﬁ enfa %Iasﬁ\?erygswa? Zf cﬁrbe
crysta}?Fl '4 %%HP | RN S tance curve 0
crystalline ens. |s oW i n Flg 9) and Is effective for correction of

CYaRoRShAples#ANP! € 2 55 The same procedure as In Exanple 1 was repeated
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Yel | oW 2fheViatfaodifel nsbe of Exarifplel @Y viord 6takidti in the BANRLC Srodatiurk B€ inExbmpl&B|exedpt

Yel | 0vthaf thelé wafb ustd i RNIGHiR ybllow cdlofdafs ahdiU. 8 abkdiberOcul ar | ens having a

di anmeter of 6.5 mm0, a center thickness of 1.0 mmand 7 EP 0 359 829 B1
a ref reampled) power of principal point In aqueous, of +20 D. The intraocul ar
| ens was neasured for light transmttance curve In the sane manner as In
Exanpl e Yallow Thiorante s 10.03% GV/¥]abaged ontofai rgonomer asmountioh @i Solverit¥ellow 29 t he

i nt r aocYVapgbspiders,  sQ-93% GVNV), basgd om total morometanaynt, pleliyvip P (ER'&'FFﬁW@d Py ChAows an
‘absorption from 300C%i9H €1 he vi ci nity of 500 nm and it became clear that
the%l i ght 5 absorption characteristic is close to that of human
crystalline lens and is effective for correction of



. cyanopSia. Exanple 3 There were used 100 m. of nethyl nethacrylate (MVA) as
a nononer capable of formng a transparent |ens material upon

pol yneri zation, 0.015 g (O. 015%6;\1% Bi%grli on total nononer amount) of
C.l. Yellow 77 as an yel |l ow col orant, (0.03% (WN) based on total
nmononer anmount) of Tinuvin P (manuf act ur ed by Ci ba-Ceigy Corp.) as an U V.
absor benexampiels0. 1 g (about 0.1% (WW based on total nononer. anount) of
2X2- azobi si sobutyronitrile (AIBN) as a polynerization initiator. They were
m xed t o ¥diiovacaolorant: o QT (WG, basel antietal mondniee amount 0EC.1. Savant Yeflow ¥is subj ect ed
to a filt¥YNtdbeorberr catQASH (WM lhasad o rittal amanomer] anount( pfoTieuvini IPfdmenufaciored by) . 20
m ofSthe filtrate wddbaQeigyd@mInto a Pyrex test tube (inside dianeter: 15
nmm used_ as a poI yneri zation nold. The test tube was seal ed, heated for 24
hours | fE@mRiRPler bath of 45 C, heated in a dryer of hot a| r circul ation

typelf\cl)wr § ho?rs ou at 80 I C ao?gl hi%ur at 110 |
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(PMVR) . The bar mat erl ocessed into a button shaped material of 8
mo 1n g r and 3 mmin K i' thickness. The button-shaped material was
| at he- cut and polished to obtain an intraocular | ens having a di aneter of
6.5 0, venseadicnt:t NioIRANA) Wasel: da 161l mRAGInrImbE, 'oRCA. isalen PaiBw 56 pri nci pal
poi nt I n oyLebediter : Of 0B% (WHD, blsed I8f ttal Giinorhérodisoldint] 6ATIMRAINCI2E \(Mardfactiide by

i ntraocul ar | ens was CmeGeigyadrpl)n t he same nmanner as in Exanple 1. The
result is Thadnvaochiar lensgs oBExaiplet S, [6ndnd Jowene mvasen sor difht Aresemtttascelcundiimteonl y
an yel | eameoodnperanin Example dit Tha sasnity agerspowrt-in Figs.i4o$, StandiBespbatively.s| i ght | i ght

t rani t t dnkeocanyeacioas ghahthp flight transmittence|cudves: of thegintraaculaB B0se8 Pb Examples 43 shownin i n
Fi g. 1. Figs 4hare clese iadeaulight abserption sharectaristicrot Supanccrystalipg pas. similerlydp dheccase of

aksor pt tha intrageular ienspf Example;d-and a19 pegiculady aiecive\jor sprEactionOf eY3R%PSIBC ane possi bl e as
| sl ear frpg Fig. 3. Therefore, the Intraocular |ens of the present

Exanpl e | i ght absorption char acteristic closer to that of - human
crystal | r)x% bEOaPIBRs wak BBinbd Syl e”e "éaora,%nacﬂ ;&g s eENargrs! a.
As a copgp &}(;E ﬁ%?e[ﬁpﬁ ‘&%Eé S&Qﬂ ﬁzo‘?r OJeu kol %Qaa"t%ﬁﬁﬂ rﬂ' ned
an Intragﬁ,p 3

yel | ow gom AN labsiid %Eéi orPBtaF RrB eﬁ%m&}?a 8% (%W)Uiﬂt of

Ti nuwh NERRplesy.ed as an U V. absor ber. A"I’he 1 ght transm ttance curve of this
conpar at i itie infthdca@absavas hﬁas%reaaat:?u rambEhitRndeLEE et e Ifdbuli$ stidin W Fig. saRGAT ber
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U. V. absdsitioramounts ofvpeliow nglwverd idal V.t absapiisr, dfiere Gan bbb ghitinddrvarimiscyancpseonastable

cl osey intraociiartlenses haying rdifforeptslight dliseretion coharacteiaties. ThisEbea rapvesy Bpodedt significBiico m

t hese r whan|cprsidetingijaat thewioht iransmitienpatcunvnef human ciystallingilens ehanges MitEthepghige 3 can
achi eve_a | |%ht absorption characteristic closer to that of human

crystal IPens than the corrparatrve I nt raocul ar | ens, aIthough t he total
amount of oI orant ﬁagsorber | he | ens s V€ r at 3/ 0 of
t he a‘?rDH'r‘tt ' 'Pet ?‘ogm'?" r |

| e dﬂ? merz X e g ctI)h
Exanp §r cry 5% Pi; .
same pr §5I€enﬁ oll VDQ 5 era ,Q)ngng
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( thqu o pased; 0- 03%
fothl %n oﬂﬂ?ﬁ&f@é -asdbRl tyrdHftﬂl&(AlBN)SQ' & Béi}m b Witiétor. rﬂ& were -
absor bEﬁﬂxed to@biid Wnicibher shiaford on total nonomer anount, of Ti nuvi n
(manuf act ohéemordyesdilion #& sYbjedtédf tb a iltrafon treatibht Kt ® &eﬁ%nd?rﬁten( (Ee(raﬂ‘ﬁlnete@b.z
Yel | ow gplasd @aoimi of GheDfiifiaté Wab/lcastaiSia®d © Ryre0 tedt wH® ifinsider disnideiN 15 mad) used asSal vent
Yel | ow gdlymdrixdtiorainelds Thertest tubd was Séalouly Néated IR 2¢ HowrsintaOkatdr bath 100 #EIC, heatadrit a  Of
Ti nu¥e NdrgSSf botwmin gkcuiation tewb flrys hours at 60°C, for 6 hours at 80°C and for 6 hours at 110° C, slowly
cooled to 60°C in 8 hours, and let to coot to room temperature to obtain a bar material mainly consisting of
polymethyl methacrylate (PMMA).
The bar material was processed into a button-shaped material of 8 mmg@ in diameter and 3 mm in
thickness. The bar-shaped material was lathe-cut and polished to obtain an intraocular lens having a
s6 diameter of 6.5 mmg@, a center thickness of 1.0 mm and a refraction power of principal point in aqueous, of
+20 D.
Next, the same proceudre as in the above case using 2% (W) of a .crosslinking monomer was
repeated except that the amount of crosslinking monomer was changed fo 0.2% (W/V), 10.0% (W/V) and



. 5 Ci ba-CGeigy Corp.) (Exanple 6) Yellow colorant: 0.01
% (WN), based on total nononer anount, ,of C. 1. Solvent Yellow 93 10 U V.
absor ber: 0.05% (WN), based gp % ganomer amount, of Tinuvin 326
(manuf actured by G ba- Gei gy Corp. (g anple 7) 15 Yel | ow col orant:

0.01% (WN), based on total mononr ampunt, of C.I. Solvent Yellow 56 U V.
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col or 3g40.65 Qv &ridss. SOl vent Yel I ow 93) "was 03% (WN) based on total
nononmer anount (0.01%/NN) in Exanple 6), and the anount of the U V.
absg ber (Tinuvin 326) was 0.03% (WN) based on total nononmer anmount (0.05%
(WN) in 30 Exanple 6). The intraocular | ens was neasured for |ight
transm ttance curve and the result is shown in Fig. 8 FromFig. 8, it
becane clear that the intraocular |lens of the present Exanple can absorb a
visible region light of 400-500 nmIn a |larger extent than the intraocul ar
| en® of Exanple 6 and that by appropriately varying the addition anounts of
yel |l ow col orant and U.V. absorber, there can be obtained various
C opsi a-correctable 35 intraocul ar | enses having different |ight
abSorption characteristics. This has a very |Inportant significance when
considering that the light transmttance curve of human crystalline |ens
chaﬁges with the aging. Exanple 9 40 There were used 100 m of nethyl
net hacryl ate (MVA) as a nononer capable of formng a transparent |ens
mat eri al upon polynerization, 2 9 (2% (WN) iased on total nononer anount)
of ethylene glycol dinethacryalte (EDVA) as a crosslinking nmononer, 0.01 g
(0. %1% (I NN) based on total nononer anount) of C|. Solvent Yellow 93 as an
yel l ow colorant, 0.05 g (0.05% (W) based on total nononmer anount) of
Tinuvin 326 (manufactured by Ci ba-Geigy Corp.) as an U.V. absorber, and 0.1
g (about 0.1% (WWYJ based; 46 on total nononer anount) of
2,2' -azobisisobutyronitrile (AIBN) as a polynerization Initiator. They were
m x#d to obtain a nononer solution. The nononer solution was subjected to a
filtration treatment with a nenbrane filter (pore dianeter: 0.2 u), and 20
m of the filtrate was casted into a Pyrex test tube (inside dianeter: 15
mr) used as a polynerization nold. The test tube was seal ed, heated for 24
hours in a water bath of 45 C, heated in a so dryer of hot air circulation
typg’for 5 hours at 60 C, for 6 hours at 80 1 C and for 6 hours at 110 * C,
slowy cooled to 60 - Cin 6 hours, and let to cool to roomtenperature to
obtain a bar material mainly consisting of polynethyl nethacrylate (PMVA).
The bar material was processed into a button-shaped material of 8 mMD in
di ageter and 3 nmin thickness. The bar-shaped material was |athe-cut and
polished to obtain an Intraocular |ens having a s5 diameter of 6.5 nmD, a
center thickness of 1.0 mmand a refraction power of principal point in
aqueous, of +20 D. Next, the sanme proceudre as in the above case using 2%
CNN) of a crosslinking nononer was repeated except that the anmount of
crossl i nki ng nononmer was changed to 0.2% WAN), 10.0% (WNN) and 9
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.EP'0 359 829 Bl 15.0% (WN) based on total mpnoner - anmount, to ‘additionally
obtain three different intraocul ar |enses. The total four intraocular

| enses obtained were confirmed tgpegpgdy gy @ | 1-ght absorption
characteristic close to that of human crystalline lens and be effective as
a cyanopsi a-correctable intraocular |ens. Further, these four intraocular

| enses were tested for handess, solvent resistance, machinability, 5

resi stnace to Nd: YA

U. N. absorber due t n of
shown _.in Table 1 todethe t he
cont ai ni ng no crosslji nki ongr
i ntraocul ar | ens of |Exangl €*1)]. As
that the addition off crogslinKing n
significantly inproJyes hgcdneds sd
- YAfg | aser beam <yt ~o Jand dignifli cant]ly rddéced the |di ssdl «fi on of
nononmer due to applijcati qn of |Nd: YAG @aser bdaly s corfpared Wthl the case
of no addition of cfosslilniend nondred |[i (~alls$ becadfre |cl @arf that
machinability is safjisfagt®@y \M&.\n{g F 1 of, ¢r @&slji nki g oner added
is 10.0% (WN) or |e¢ss. 315 20|25 39 3§ 40 45 55‘ ) 8P|07359 829 Bi 50
0o % X 50 % o |4 g
0 fl apB e so—frottelt—% -m'ﬂ‘- +6 "3 §
00 -~ ' E T < {ma~o 1;1S'Uet et‘hdgofveﬁ ol popete
sow 4 3 w0, -y dea flos
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e 5 T % g | 2 40
14y~ -~ |25 gz: g3
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U 25 8 4f ~~~~fommmfmaem L~V 2P g @ 4fi~~~~t~~| 8 50
o0 UuF:303 ad * _ g~~)33puT§'§} ;1@ D8 pt¥thpifyr ug ([rprte
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. The test methods of various properties shown in Table 1 aro as follows.
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(1) Hardness Measured in accordance wth JI'S K 7202, using a test piece
consisting of a disc of 15 nmmD in dianeter. and 5 nmin thickness. 8 (2)
Sol vent resistance 0.5 g of a ground sanple was placed in an Erienneyer
flask wth stopper; 50 m of pprzgege@y added; the mixture was allowed to
stand for 5 days at roomtenperature wth shaki ng at given tine intervals;
and io the condltlon of dissolution of the sanple was observed. The sanple
was Kﬁﬁerdn@s ‘good" ih solvent resistance.when it was insoluble and as
"poor" in solvent resistance when it was soluble. (3) Machinability 15
The supfessiEedipaererdsare with YiISrK T292.veing  test plase sensistingcia dfse of 15 mghigidiameter of 40
magnPfd TBM B ickesExani ne the extent of small defects and |athe marks on the
su f?{gg lveng ceI | ent surface condition was expressed as i. a good surface |
cond?o 'sgs ancgnd a poor  surface condition as A (4) Resi stance to Nd: YAG

| aser b r&n %ap%a%sd Q%ﬁ?ﬁ&ﬁ\‘éﬁ?%ﬁv{l ﬁ@ o 7 Bibotllhd ede> nas
al | oyg 183 oy et Zﬂ“ P4 v et
change @ duﬂJﬂeof'JysSIé\Bﬁ Mo Lariile. WESOLMSS, FRE sl v "g@&d"‘ ange of

the iddistaRQGiNoRft whiSonBlolaRd asipBrk MAbIVE resibt amw h@sRhuipeam i s rat ed in two
items of pits and cracks. The pits are through- hoI es generated In the |ens

and @pamemiabiitysti c of | aser beam application. Each through-hole per 25 se
is extrenely small and accordingly hardly affects the optical properties of
t he | erfde sivizasodniition aflehisthe catovas obspived withoa mergifionofy40tniagnifiratien ta bxaminecthe

t hr oedént bicimal défects 4nd lattermaarksian tize sdace An excalient durfege ednditionewas fexirérsed &51(©.

mat epigend surace gendifien 8518 0anH @ paorGfirace eondilieasgh- hol es. The i ntraocul ar | ens
having cracks retain no optical properties required for |enses, in many
case& Rﬁﬁ‘ﬂ"ﬁ%W"“ﬁW IRSPRMRE are serious when viewed as a phyS| cal damage of

Res. Iead | ens, akage sol tlon

onopp Ao 30 m %gggﬁ@ A mym [?ﬁ *ﬂ :%% &ﬁ% - ?caeéa"

consyy, ?.4 "&u Rlajohs il Bhste bl aced

D o Wooh fsa - B6Cha o Lokl % \aq‘i%.. 4 cqﬁ mog;é& vat er
Tgst lssé*fr Ay s:q n b aJc&ﬁl glp 'h%f ph& ertld?i heY Mb2AWhil 100 '

ti MBgradkt réterOWBH onf)f the: BeneFiHon( &F1th dgh-ﬂbii@:}l thdAfeﬁselSut (13 ﬂﬁ%ﬁ&dﬂ@ﬁ ttige bihee t est

Pi eCRnd\m&toliah lnGife AsighbarAebdldp eaeanh&sahhaa& ThetintrdoBdar 18h% INBHHY ddeROielini dobp@y el engt h
( 206 projertien froduliel 16D RASEE,In WAy BERES FirGidr, e Aacke €16 isbiiod When TBévdY .as ddhiidcan

cal i Banzige ohlersLand, dn gireaseeJdeddab @nebraakdge. t her e was cal cul ated the anmount of
meeoner [in terns of MVA (unit: Lag)] dissolved In water owing to the

appl (5 Bissobiomd! monemeddetey A to appiicatior of Nd:YAG laser h§atnh respect to the col orant

and the U.V. absorber; there were neasured absorbances at the respective
ITB.XI mut 8 Pipe P?"é'ﬁ“’!ﬂe?&éldeﬁgf Hsmndde diempleiand;1mm imthighnpess, s placed injg -mbt r at ed

"r1°"ER%ﬁ"FﬁIP ‘§'“°§b (‘RSP'B?'H@"‘ ﬁd“'Pﬁ@’"ﬁ?"e weatass Toj the, °cﬂﬁ“‘f’FR§?%°%éf§s Brpliod

pr’%vr?é'@t’fsg "FP o9 ’:M?b?“? "Sﬂ;'f”e e PR RFEUNER | ens,

whi ¢

a h ‘% fi D | @?'1? % P&%ﬁaphah c
eye Ralie f’m r in teSrﬁ ?,3,& S‘"ﬁfzﬂ g"%’gﬁ" o rowmg "gsfa esent
| NVejLd, Vi

UC|ng a cyanopsi a-
cQgrec rsspsawtﬁ@eaéraﬁ aJloetﬂ§U\)’"§BsSBerpﬁl%%l% .ﬁ&as@;u ﬁ)sareane&tmne reSpRabe) | Y
wxhgﬁmﬁﬁg%@{,&%%,m@e%ﬁ mREdoR bR, an I ntraocul ar | ens capabl e of
ef f ect ing@luyirateardis8 G Exbgnples,Cacad? @Nim%@&@&ﬁi iAventich Merdhas(bedn providbdQLHSdess OF

pr odise iphgudingC ¥ Sdyaritpig-cr@ELINE ti lar Nén6,aRmitH Bhs li€RABle Y SHBARNER cofrét Lthe

pol yeyanapsia tatising.in sghiakidieyd! patispsafterooperativh @t tattracced by conpri si ng steps of

- cast i ngweeconding ta theodresent inentbnatieres lids Lalsb baencaoviiied 8iprgesstior] ppaistingdm eyanupsener
capatdrectatile intraqeiilamy leas, twhich spreoeemnis dbiente ehtdire smexdthlyu pitheuipehyitingr 2 zemplicated at

| easeremtien. emintigoayiar lenscepable @f éffedlively cdrtegling thecdbbyegyariersiz own and or ange
colorants, and a polynerization 65 Initiator; sealing the nold; and
ef f e€RIMY pol ymerization. 2. A process according to Gaim1, wherein the

aﬁ‘bunt of the colorant Is 0.01-0.05% gW&QC based on total nononer amount. 12
1. A process for producing a cyanopsia-correctable intradcular lens by monomer cast polymerization,

.which process is characterized by comprising steps of casting into a mold a monomer solution

comprising at least one monomer capable of forming a transparent lens material upon polymerization,

at least one colorant selected from ysliow, yellowish brown and orange colorants, and a polymerization
85 initiator; sealing the mold; and effecting polymerization.

:

2. A process according to Claim 1, wherein the amount of the colorant is 0.01-0.05% (W/V) based on total
monomer amount.
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EP 0359829 Bi (1) Hardness Measured in accordance with JI'S K 7202, using a
" test piece consisting of a disc of'15 Mo in dianeter and 5 Mmin

t hi ckness. s (2) Sol vent resi S%I?B%E g?ﬁ'ssg of a ground sanple was placed In
an Erlenneyer flask with stopp 3 f benzene was added; the m xture
was allowed to stand for 5 days at roomtenperature with shaking at given
time id)imrMesss; and \ _t10 the condltion of dissolution of the sanple was
observed The sanple was rated as "good"” in solvent resistance when it was
I Nsol ubl Mea3uél i eccoRiande with DISIOT208; Dbing £B5tPledd Consivtng Bf d disc w35 BMBUDHiEmetdr3)
Machi raad$ mintily thickness. The surface condition after |athe cut was observed with
a nangifier of 40 magnification to exam ne the extent of small defects and
| at he @®okent peistadee surface. An excel l ent surface condition was expressed as
0. a good surface condition as 0, and a poor surface condition as A (4)
Resi st art®g pla 9euny agnnienwas plagedtinap Brienmayer Hosiowitihalenpermi df benzeng was r of 2
o ( rithel ixtarg| wesy allgwed o1 standdey St dgyhtiroamtempeyatina with shaking ptgiven §me inervaisi ndocul ar
Ibﬁ’g Aeqcongiion ¢f isseluion, pb ther sample wagqbspsyedi The sapmle Wassrateshas"gRod” i tofyet
magni fesiancemhen it wag,igolugle apd,zs Ipﬂ‘l'r'ﬂdﬁ'lﬁ"h'i" f@ﬁ%"ﬁ?“t'b‘?aséﬂbq‘? cation of Nd: YAG
| aser ﬁ%n“a |rated In two itens of pits and cracks. The pits are
throué 'f enerat ed In the lens and characteristic of |aser beam

appj i cat rdi ngly
hardl y E%urrﬁé‘ %&d %h@%%?ﬁgfm%& éift‘a %@Lﬁ&!ﬁﬁﬁmrﬁ@ttm fﬁ&&‘aacks
refer tggompfadm it gslge,p,gra%g,,gm -holes 1n the Iens ut al’'so the
secondary change of the lens materi aI In t he nei ghbor hood of the

t hr ougd)-Rasdtase to NIEYAGNAsealam! ar | ens having cracks retain no opti cal
progerties required for |enses, In many cases. Further, the cracks are
serl 0US ANEVAW lasarbeans Baving i poaermi 2 mddmiiipeleDias|attowed oidt, the posedorBurbes efen | ead
| eirdradeulecimscand 10 theSharige b tb lintrearnlaibnswas whearved eftic a nelgréfier. Fhe pigngeceit i on  of
T YA®Ge| intpequlahleamafier applicatiqniof NeYAD lasar bpanmig radéd in twbi items of pits andhovdks. Thelpittnet er
and 1 amrthroughthbies generated irathe jehsandtharactesistic-afijaser dpam ppplicatione Each b-holepesr |,
t og?ét 8@ is gftremely; spppll @ﬂd i?ﬂ?'#‘ﬂﬁ'\éa%taﬁws ‘I‘B °P¥Fé' B’M& é’f '?'ﬁe wt"'ep thece was

f DLt o i e ?W’"Mé’f fheé't Rt b e ol o ve}ﬁ hou' <)

A t v t

o 'fgwe? %F@E %%%P ?ﬁ%fzj’ AoV R OEH o ‘B‘y a
spe trSmT?Stoﬁ%st '"f5’§"°°§s°§ (o} '|’ curve prepared beforehand, there was

cal culsgrnggohgreofqmm&' @Bgﬁ"%?“@ ﬁehtd%gqﬁgqew (unit usg)] di ssol ved In

water OW ng to the applicatl aser beam 40 Wth

respect £ @stgitte eoHsRbigtr adRE of {Eming Yh didhisSt 481 imrh hﬁh&n\é@f&s FResUh § G-mi
absor keuscspedioptoldfetol TFBhbr with 4/ 6t SUMIBAER. TR tieWrabe bohée RSt {vekedpprisi ON -

|'i st a N&:YAQ AasdpPtidam 10 tiled BiSd powerst 18] nSu(miioutey. i tﬁ&appa&a&x o &bt piocel iR
presedken utadd itenatisbbince A the RMiluly SBsOIPRM Wavpibrgthe@e8 hm) ofdthe GhtRome was
CYano peasred by naspécirbphetointtbr, Bsifya ediibratibn Surve\promfed| béforehars), hérb wad calcaee i vel y
cor r eatounhdf ropomefis ltama ol MMA (unit:ug)] disgdived incwatsr peihg Brtbesappiicatian obibe INeltYAGN of

cat ar dpeer beat According to the present invention there has al so been
prd9| dedVith rpspaet dasthe telora P@iﬂ'ﬂepﬂ 3'&0' aﬁ%’p%’&qudéémr‘@slaﬁb? wereavar | ens,
@E’é@ﬂ’@"“a‘t‘ﬂ"@e R t hout requiring a corrpl i cat ed

cyano

i Pb
1
Icﬂargs&ﬁzmg y '”i'ﬁlﬁf.cn IEEE ngnaomﬁ,'%%fr?g gir‘%'c 50' uti on

operagg:fp‘g‘,;;:l *d%s%ﬂgfes-l ’Qﬁgd"@a é'fﬂ%esﬁ?” f\"(?@'l é‘;ag%ﬂ"\é?ﬁfz? g ?ﬁébﬁgove

conpr bﬁ*ﬁ %in are
material upon po erEI’I zat | on _ east o e ant sel ected from yeI | ow,
yel | owakhs br own and or ange col orant s, and a poI yneri zation
50
1. A process for producing a cyanopsia-correctable infraocular lens by monomer cast polymerization,
which process is characterized by comprising steps of casting into a mold a monomer solution
comprising at least one monomer capable of forming a transparent lens material upon polymerization,
at least one colorant selected from yellow, yellowish brown and orange colorants, and a polymerization
55 initiator; sealing the mold; and effecting polymerization.

2. A process according to Claim 1, wherein the amount of the colorant is 0.01-0.05% (W/V) based on total

monomer amount.
' R OO0 N
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SS sinitiator; sealing the nold; and effecting polynerization. 2. A
‘process according to Caim1, wherein the anpbunt of the colorant Is

0. 01-0. 05% (WNV) based on total gp@%grﬁg unt. 12 .

1C, , Se D EP 0 35 8 A process according to Claiml1,
wherein the nononmer solution further conprises an U.V. absorber. 4. A
process CAQ@Fodds GcdoRiingta*Cliindt, whéteih b thohdifdr SoRRRUANurtdk cnipRises@h VA Bsorbér.
0.01-0.03% (WJV) based on total nononer anmount and the anount of the U V.
absor bera. i & pfdcéss abcoftimyotd Ghim ) anerein tid amdiind bf thecownamt is 5.01-0.03% ANIY)IbEsed én totél
process acmorothongmdudt fridatheTamoudt of 3he WWi.cabedrber i @0MOSANBNV/V)Smbad onCiotalf ragnbiner
conprsses amanbss| i nking nononer. o tO 6. A process according to Caimb5,
wherein the anount of the crosslinidng nonomer |Is 0.2-10% (WNV) based on

t ot al nmdnofwrocesspgenrdingrto Glaim e s wheraircbe dionemer goldtion further comprisee a igrosgiaking

pol ymeri zat™PRoMe{-ni ti ator irs an azo type polynerization initiator. 16 8. A
process according to Claim7, wherein the amunt of the azo type

DOy ey i% & (PERETACRIRLE Gaim 5, wheron TopmoRl 18£Sl TARPT B Whoun:
9. A cyanoPRPLot8RBRPRe oMt r aocul ar- | ens produced by a process according

' 1-8. 2 he 1. . f.ah | | '
i 1 a0kt Syl s B GRRCE, ARSAE EuhermaBh AR fhfes Mgl 7!

| ymerj.sat i on', wobei das Verfahren dadurch gekennzel chnet, ist, daB el ne

MonoNer |gs UR GrocbdadSordiitfio Laim 7, wididi e Gitburit oD thlRRPHES polibfisdith Mbtorlig @G- St
auf grund degw iR HRsdd of tdtd? Mokdnier bhé Par ent es Unsennma- terial zu bilden,
zum ndest el nen Farbstoff, ausgewghlt aus gel ben, gel bbraunen und

or angef ax ba gginogsarchedctible Gitradtiidr IGds PRdtiudealby EpFdcses labcdrting Itd dniy@dt Okimsits8, €i ne Form -~
gegosaen w rd; daB di e Form abgedi chtet. und di e Pol yneri sation

dur chgeffatentansplick®. so 2. Verfahren nach Anspruch 1, dadurch

gekennzel chnet, d68 die Menge an dem Farbstoff 0,01 bis 0,05% (G\), bezogen
auf” di e 1ceYaiabramzu Hensieliung einérdntragkulatgn Linsdaue Korrekiur vor\Rxqoensisidurnch MogomergieBgerdur ch
gekennzel chimprisationawpbeii das Verfabien dadyech ggkapazalahing, jst. defipine MopomeriSsyngcymfanepndst |

4. Vef ahr @iindagt jgin Afanomercgasdn deg dageristha S Folymerisatian einjgansnarentes Lingepma-\pnge

des Far bst 1§ ¢ biiden 2ugjindesy efngn Farpstoft, a it aus ogken. qalhbrayn (o8 ,
ST e b BT S o Gt G SRR

di e Gesant YSFSRS 'en nach Anspruch 1 oder 3, dadurch
gekenpzefc di e Mononerl osung weiterhin ein
Veme'[ugu%gs Q,d,?%;&gu 4%%‘”;@3 Ver f ahren nach Anspruch 5, dadurch
gekennzel Cgl%% ot FEOMBTEIR 1906004 [GAG L ALRES B BB GREaineordminfooddlde (GN) 1St
bezogen auf dinegeGesgm-rmnorrer nmenge. g%%.%rfahren nacqﬁ Ansp?%egh 1,
dadur ch ggevRanéthdeh AprucklaB der Pol ynerisationsinitiator ein :
Pol yreer i sadddaras gékehnzdichhetyds Azot yp i st.

die Monomerltsung weéiterhiin einen UV-Absorber umfast.

4. Verfahren nach Anspruch 3,
dadurch gekennzelchnet, dag _
] die Menge des Farbstoffes 0,01 bis 0,03% (G/V) bezogen auf die Gesamtmonomerenmenge, ist und
daB die Menge des UV-Absorbers 0,03 bis 0,05% (G/V) ist, bezogen auf die Gesamtmonomermenge.

5. Verfahren nach Anspruch 1 oder 3,
dadurch gekennzeichnet, da8
45 die Monomeridsung weiterhin ein Vernetzungsmonomer umfast.

6. Verfahren nach Anspruch 5,
dadurch gekennzelchnet, daB _
die Menge des Vernetzungsmonomers 0,2 bis 10% (G/V) ist, bezogen auf die Gesamtmonomermenge.

7. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, daB
der Polymerisationsinitiator ein Polymerisationsinitiator vom Azotyp ist.

§6 8. Verfahren nach Ansruch 7,

dadurch gekennzeichnet, das
die Menge des Polymerisationsinitiators vom Azotyp 0,01 bis 1,0% (G/G) ist, bezogen auf die

Gesamtmonomermenge.
* < L M S *




. s8 8. Verfahren nach Ansruch 7, dadurch gekennzel chnet, daB die Menge des
Pol yneri sationsiniflators vom Azotyp 0,01 bis 1,0% (d G) I st. bezogen auf
di e Gesant nonomer nenge. 13 létgq)%%?fg §49 Bl 9. I ntraokul are Linse zur
Korrektur von Cyanopsie, herges urch ein Verfahren naich ei nem der
AnsprCche 1 bis 8. Revendlcations 1. Procede de production d une lentille
I nt r aog, Ulinvaskbla@ LRI £ Holréktur Odn | Gyarsopsié) rierdeSteld Afurch (diny Werfahfba Lriact eiaéh depUl ee
de nonomansptichd oG8l procedd est caract~ris en ce qu' il conprend des etapes
de coul ~e dans un noul e d' une sol ution de nononbres conprenant au noins un
nononbReyendigatiohe de former un mat 6eiau de lentilie transparent lors de |a
pol ¥rnefisation., au noins un colorant s6lectionne parm les viO

col or aht Srocédgreie, Pft}damedbnm'nmﬂ'? intrgocuigine e garrestion de I AxspeRsia PaRolyptisaiierdas at i on;
de scel | SPHAGAeARPNBRIPS: logyel a'eoédéaftucsraqté eru@,e quil ceBprefrdes St ‘codlée dapg cede
sol on | aYp &PuAA'yng spigtion do  raRpAmRpL m.wwwemwcmaa'ﬁtdeég'mewhpn se

tre 0, gEee o BB"“G/*' gt s plgle 'émffr%’“ B AgiE né pagmides pr 046
B4, (E;E‘g? oy s Mo e

outre un93FE5AS ?5r0c6d6 sol'on la revendication 3, dans |oquel |a

t I
gﬂ:gt :%g gf’ %?Eeﬁj& ﬁ%veﬁ&%;ﬁ&oﬁm § uﬁrl; ugmﬁ%]ugﬂ sor%mréﬁé%m\/e.oggém)gonprl se
entge O, 3 et 0 2 quantlt6 total s de nononeres. 5. Procé6de

solon ga pmnﬁu&aalrwan&cam $, ddda tyudl Q81 46ilitioh AdeSMbridhRY odﬁr,asmmafesun
corrprendasgarba.utu\ﬁ un nononbre rdticulant. 25 6. Procdd selon la

revendi cation 5, dans lequel la quanttil de nononbre rticulant est conprise
ent re 4), Proeddélsdlon/da(rpendicatich 3, dang Usaid! il qliartitd dbl calothat esDévmprseciire 0,01 &R100B 6«14

sol en | a (g de ladiuerdits totale de mdaamibrds ®tjk lianiité diabsodactU.\[ estpoingrise ented,G3@N0,085t un
anor ceur %l@/vBdp la quanti#é kojatecde racnoindres.du t ype azoTque. 8 Procede solon |a
I’Uﬂdl cation 7, dans loquel la quantit d"anorceur de pol ynerisaffon du
type a&oPpetdéseion layeynndieation i op 3. ¢ang s legsolytiar, epnenpménes PAMRIRNGIANi U ¥t al s
de nonomBamerexgticunt. | enti| | e Intraoculaire de correction de |a cyanopsie.

grSOEF(u)I %e PB)cgdé loH rlaor%\(rseql]:llcasﬁgrlr gndalns I%Queel ﬂuq?.ulan%t%n& rﬁongr?l rer ﬁ\ét(?lgnq Iegtactomgr?sg a%tre 8. 40

0.2 et 10 % (p/v) de la quantité totale de monomares.

7. Procédé selon la revendication 1, dans lequel I'amorceur de pblyrriériéation est un amorceur de
30 polymérisation du type azolque.

8. Procédé selon la revendication 7, dans lsquel la quantité d'amorceur de polymérisation -du type
azolque est comprise enfre 0,01 et 1,0 % (p/p) de la quantité totale de monoméres.

a5 9. Lentille intracculaire de correction de la cyanopsie, produite par un prooédé selon I'une quelconque des
revendications 1 & 8.

R

" R R



