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CONTACT LENS Field of Invention 5 This invention is
related to contact |lenses. In particular, the
invention relates to a contact |ens capable of
altering the appearance of the eye of the wearer when
the wearer is wearing the contact |ens. Mre
particul arly, but not exclusively, the contact lens is
capabl e of meki ng the eye appear bigger and brighter.
10 Background Contact LeRsasTYENaM dely used for
correcting many different types of vision
deficiencies. These include defects such as
]qaggf"ﬁbgﬁgﬁdness and far-sightedness (nyopia and
hypernetropi a, respectively), astigmtism and defects
in near range vision usually 15 associated with aging

ThisRARREYIORI rBlhtedd RbRGE: 16RBS OR pAR BT, R AGeritisR felhtas to a contact
cosnetic reasons. One class of "cosnetic" | enses

lens rapable o Aietng e arpra@sce phiheyaye of thejvrager, wean the wearer is

weaﬁﬂ]gnmedontaétnbagt Mbﬁﬁgaﬁcm&;yaluuernot RRclugvdIyr Bk doptRtilens is
of t{;fe iris is well Eovvn Certg{n eye colours are

RabiRet NG, e 2Yvg aPRRar RIgISANEigBteL| | y attractive and
nDtlf expressing contact |enses can be worn to mask
Ba F m natural eye colour with another. These | enses
SFe Hggful for enhanci ng or changi ng the apparent
col our of the wearer's iris. Generally, these |enses
Cohﬁgilgﬁ?esaarg %G%W&%d ft5 c?mrrgaﬁlgtrﬁa% dn%'??nttt %s%?{/ 985 %gf menmes
contact lensesmay inc rtec
Theseam@heie d%fe@ersmsbtamneareswﬁe,dnmcmmfamrghmwﬁseﬁnﬂm and
S h 5 (Wy=Te
¥ BRan SR AORT S Abmalti Rl Bbiolle I ot e Vi usually
asgacpacouEth aa:mgw(pm@y@m)our ed iris section sol ely for
cosnetic purposes. There are also "cosnetic" |enses
avai lable in the market that rely on the coloured iris
Cogiget IpBipsdnax flgo Pesed frrcpemelc fieagonspOye dape obfqoggetic” lenses

incllioes %oloafé‘élelénﬁvq' henget &¥ tiHed, Ior CANETREY, ceftact IdAGed BNERST the
avergqge iris. The col oured

natf.lﬁ?g& (anfg.hlrlg b’i/"@?'tkwg? Sﬁréﬂ,lli_l e cqlchtgs @éeﬁcg\ilet@qsrsiegn as being
espeeRly RGraatigdTahd nbitlﬁ-@kpréﬁ‘rtg Odihtmllél’i‘sesscahohtghrbm tdhmask one's
natﬁ%rlrgyéc’ cglour with ano%her ‘?hese Iens%s are useful for enhancing or changing the
apparent colour of the wearer's iris. Generally, these lenses include a coloured iris
section, and the coloured contact lenses may include an optical correction, for example,
a correction to accommodate far-sightédness or near-sightedness of the wearer of the

contact lens. Alternatively, the contact lenses may be provided with the coloured iris

section solely for cosmetic purposes.

There are also “cosmetic” lenses available in the market that rely on the colo.t-jred' iris
section of the lens to create the 'big’ eye effect. These lenses have one thing in common
~ the lenses are designed to ‘fit' the average iris. The coloured iris section covers most
part of the wearer's iris, leaving a small blank portion which is roughly the same size as

the wearer's pupil.
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1 The probl em encountered with these "cosnetic" |enses

is that they affect the peripheral vision of the

wearer and give rise to "blurred" peripheral vision.

The primary reason for this phenonenon is the

printing of a starburst-like pattern on the iris

section of the lens close to the optic zone. This

starburst-like pattern attenpts to give the |lenses a
ThQ‘BFcfbieJﬁ eﬂ@&dﬁ'ﬁé’?ﬁd l:vﬁﬁ’ §u SXicAbnddRY§ Hat My difect the jeripheral

accordance wt err aspect, there I's provi
visign b ey wearee agd QUﬁrE\SP-é@ erUffedi(Pe('Bbef%# ViR J@aquma@umarson for
th|§ BRdRMienoR)is MedFRBRAL ¥ s@ltdke ﬁQ@eﬁﬁ @nithd Fis BB LF the lens

having an area and circunferentially surrounding the

C’OE% &i’ Fher %@I%W“e( Ehyis starbyrsidike M?Wh@@" R%i£e givpdie Ej’"???ea more
natufdl fookegi on; (d) a pattern printed on the iris region
and extending across a portion of the 15 area of the
iris region to inpart to the iris region at |east a

Supmhi@g@fiventibna structure of an iris of an eye, the
pattern not extending into the outer periphery of the
| ens; wherein, (e) in use, the dianmeter of the iris

In gicegrdance witly a@a&fmed dmactt theredis provided aodontact BAs veaprising

irig,ther | ens capabl e of making the
eyefa&f tﬁ%QX g uep Bﬂ geg?onbl gger when the wearer is

weath)ng ahegeoenathactanhtdmsshaaadzl witer eigiont hbayied need area  and
pattern lig 60 %Eht%ﬂ%@@rc}u%dmpw%&fw @8‘% kened | mage

within an r'egi on; and in
use(c}Ht heardplatﬁ’em%tph@w spupindingthe gis region;ar ger t han t he

d' a&gt er 5 ghtd:H eprlﬂfearo%rthé lrlszrégBH Rinli-extdR Bﬁb%’cﬂﬁlsb pdrlion of the

t he col our of printeé attern 1S the sane as
the col o@feasf theties "eﬂ@ért@#m%aft i0| e'%’?@o'ﬂ)ﬁb'ﬁé‘ﬁﬁtﬂ’%}’ceﬂt'ﬁ@ of a

col our Odirichife R iaRtiRS oP@ht &k tHeS pittedf of SRBRHIAG litto ithe outer
the periphery of the fens;
wherein,
(e) in use, the diameter of the iris region is greater than the diameter of a
wearer's iris thereby providing a lens capable of making the eye of the wearer
appear bigger when the wearer is wearing the contact lens; and
wherein the printed pattern is configured to provide a darkened image within an
outer portion of the iris region; and
in use, the diameter of pupil region is larger than the diameter of the wearer's

pupil..

Preferably, in use, the colour of the printed pattern is the same as the colour of the

- wearer’s iris. More preferably, the colour of the printed pattern is black especially if the

wearer is Asian. Advantageously, the net effect is that the lens appears like an extension

of the wearer’s iris. This extension creates the “big” eye effect.

' 'Advantageously, the printed pattern on the lens does not impede on peripheral vision.
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wearer i s Asian. Advantageously, the net effect is
that the |l ens appears |like an extension 30 of the
wearer's iris. This extension creates the "big" eye
ef fect. Advantageously, the printed pattern on the

| ens does not inpede on peripheral vision. 2
Preferably, the printed pattern consists of a single
colour. More preferably, the printed pattern is the

Préapit th%f prf"hté W{)]a?ferrp @Ms?s“c@ owaQ %tr@lesaﬁ&lﬂdhﬂgﬁet Er‘:éfé?aﬂlﬁache printed

are overlald wherein frrst and second
patigra I%Wedﬁw"eqfeﬂﬁrstdzﬁtt@m @d & sepopp Pagenythaltaie oaer@aﬁ wherem the
first BRJ S8tRhH ph®&GhOhrel oF dPBINESSlo4S. t0 30 sq nm More

preferably, the pupil region occupies an area between

10 to 20% of the total contact lens area while the

Préféﬂaﬁwetﬁelaﬁésfoﬂtﬁﬁb@;ﬁli re§ioH B@zwééh a0 tbasdoaﬁ mﬁmﬂcﬁ@ pt@erdbYo the
e total conta

|
P EPIER APPIER HTATSR PR P18 20 g Bt Bl G o el the
prifited \WeefegRh dc@uﬁ&o/a@%rdah!ﬁetwé@*t 8l t€ Ptasfithe 6NS cdhet 1ch area.

s of the disposable, kin

sul PR hERrHkw DS BrTRT isiraton PBT elesCRl AR POIMERE R/ 0% of the
totaleokiactiatsmrah. on t he eye, has good cosnetic appeal,

makes the eye appear bigger and brighter and yet has

no issues 15 relating to blurred peripheral vision.
Preférablyuthe éams is oftkendisposablel Kirgd. about | enses that do not

have a starburst-like pattern and yet | ook natural on

the eye. Elimnation of the starburst-like pattern
Theypregenttiovention erpddgdlod ageniapHensihal/peisgmturgldrghe eye, has good

codrRstie! dgplehO Mndkks Eh@kép@%ppéé} 15@ &' SR1 bl Ogrﬁée Mbe &rﬁa%en& Issues

I nvention may und ers ood an adi |
relgingde pluged P@f'?'@f@' V'Stcﬁ'e TBe sHEent ’W@W*%taﬂféﬂ?wtﬂ@@ﬁeé)ihw not

ha\ﬁéf an @tardumnnk@tﬂausrneémeesow nftuRd) &dre e Gye EERAMfBF the
resent invention, the descrl ption being with

Stané‘fséT'@ﬁ@éﬁ?TB helpg to g@wmg.pﬁ@phqrq! (Y$9Mat i ve figures.
25

Brief Description of Figures

In order that the present invention may be fully understood and readily put into practical
effect, there shall now be described by way of non-limitative examples only preferred
embodiments of the present invention, the description being with reference to the

accompanying illustrative figures.

In the figures:

'Figure 1 shows a schematic drawing of a contact lens according with an embodiment of

the present invention;

Figure 2 shows a cross sectional view of the contact lens according with an embodiment

of the present invention;
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In the figures: Figure 1 shows a schematic draw ng of

a contact |ens according with an enbodi nent of the

present invention; 30 Figure 2 shows a cross sectional

view of the contact |ens according with an enbodi nent

of the present invention; 3 Figure 3 shows a "basic"

pattern printed on a contact |l ens according with an

enbodi ment of the present invention; Figure 4 shows a
Flgurré I’tg sh9@§t§rﬂaQ5‘ 'E)'élﬁé*noﬁnrﬂe&qm %CEOII!tE&S RS CAER@EE with an

an enbodi nent resent 1 nvention; Figure

e"ﬁ’ogﬂtﬁ%oﬁth%m%ﬁﬁd@ieﬂﬁomattern ("basic" and "ring"

pattern) printed on a contact |ens according with an

enbodi nent _of the present invention; and 10 Figure 6
F'%ﬁ%ﬁéh%W%anr%Paﬂ%rﬁ Priged ONA sRtaAt {90S AECARBE dY'Wefm ergpodiment
of thegré¥ensia®ntbAvention as it woul d appear on a

wearer's eye. Detailed Description of The Preferred

Enbodi nents 15 Referring to the acconpanyi ng draw ngs;

Fldﬁi'egarseroﬁls smwm@osﬁemhaem (I‘terss; 3Ad heny” pattérn) pahte8lon & Bontact
ri,s r ris region 30

lerB ek ia p ol oot EPLRE piERby el aRE oyt he

non-opaque pupil region 40. To allow the |lens to | ook

Fig@?g ﬁclwso cc%r!fgct e a&cérg%gw a%egnb%% nge%t \% %r% present mﬁenélpn as

ene
itwr@@ldtamnaran‘awa@‘ewem region 25. In a preferred
enbodi nment, the printed pattern 20 does not contact 20
the outer perlpherz 35 of the lens 10. Cenerally,
Defriled Resstiptiomef TheePefemedsEmbodipagndse  and Kor eans have
a dark-coloured iris. Anobng these groups of people,

bl ack is the nost comon colour for the iris. .
Referindetoolne  acapmeanydygi draningss Figwe 1 shewr paeniachlangeld haying a

patéern 20 ptiaeh oh Qﬁ@wﬂé"r&gﬁor@S@ 1R kisRagibe Bo beth@‘é’ﬁ\é%a mﬂiuhﬁérentlalfy
col ours such as brown %re are possible
I

surEdinging thraleePrague PHY| '@9@8 o aligw the lenisip H‘é’l‘ln@Wr‘i‘Jfo” the eye,
theQ@infudr atte 20 B WoBfifuré®i6 provide a darkened image within an outer portion

of the iris region 25. In a preferred embodiment, the printed pattern 20 does not contact
the outer periphery 35 of the lens 10. Generally, Asians such as the Chinese, Japanese
and Koreans have a dark-coloured iris. Among these groups of people, black is the most
common colour for the iris. Therefore, an embodiment of the invention provides for a
contact lens with a black pattern. However, other colours such as brown or grey are
possible. The colour may be a single colour, or a combination of colours. The colour may

be approximately the same as that of the wearer's iris.

-By “non-opaque” it is meant to describe a part of the lens that is not printed, non-

coloured or coloured with translucent colouring and is preferably transparent.

Figure 2 shows a cross sectional view of the contact lens when worn over a wearer's

eye. The printed pattern 20 of the lens 10 lies beyond the wearer's iris 50. In other

words, the diameter of the iris region 30 is greater than the diameter of the wearer’s iris
50. This printed pattern 20 overlaps the wearer’s iris 50 at 60. This helps define the
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25 be approximately the same as that of the wearer's
iris. By "non-opaque"” it is neant to describe a part
of the lens that is not printed, non- col oured or
coloured with translucent colouring and is preferably
transparent. 30 Figure 2 shows a cross sectional view
of the contact | ens when worn over a wearer's eye.
The printed pattern 20 of the lens 10 Iies beyond the
wellRd'seiris 50 by %cﬁ_i% likd) aR teXRInsioCr e wdkferd ﬁi@eé(?%m@fcah% the
iris region 30 i's greater than the diameter of the
WERE Beyes tq 'P?'Sblgw. This printed pattern 20 overl aps
the wearer's iris 50 at 60. This hel ps define the 4
wearer's iris 509% acting |ike an extension of the

Anpiher igatureof the pgselih ventinnds thearea geeyngrthe 0@%@'13&!1%'[@9'0“
40b)tr©t}i%ﬂeft d\mhtaaar RERANGIE FRjurd @&h@aﬁﬁr@t&r of theqiupil &;@drmo is also

area aroynd the optic zo e
arp g B e e ERTer SR O RS (SO ESRuR fiion 40 ot
onlyi prevein ey th@brnﬁtbe pattyrh 0 bA dheDlBng 00 frsmampeding ﬁérg:ﬁhérdi ligion of the

the . dj aneter t wearer's 70. This
webfiE PO SR Shaned A e Bat mrdt Bater sioa divee Y iarers eve to
loghrhiggee dngbrightern 20 on the [ ens 10 from i npedi ng

peri pheral vision of the wearer but, when coupled

with the black printed pattern, also cause the
Thegiegaeof tee greopasiuel popk ragiqngdl ranges hetivgén 20 1o 3Q s hen. dihisspupil

re@én ) %c&}bﬁb%géi??gr‘éﬁ ti%‘tWéén 1 C?Q)' éﬁ‘/ 4 tﬂea{%%?%oﬁt%&"‘{%ﬁ@ 18%rde The

| es
pripied \ne@rn 26 os:@upzemrbmre@ hew\(e@ﬂ §D t@ 6ﬁ%a:ithe| tetab cardaci jang. 10 area.

Pr&&%bly?'EHenbﬁWIetP%E&&hrhozgcéﬁfjfégpérﬁﬁreé%ém@& hsttw &9 wicPotal
he total contact ens 10 area Preferab

ly,
contael Igns 10 aga-Hnsteing e ter aymressdiametsr abthp ategeass isSs between
12%@%1@fmﬁ1f{ﬁ)rtc©h%me1f§e CRIRt dsheteEiMSIudss ﬂfee.ﬁearéﬁssbﬁ'ﬂlmghe area of
"U\%{ehe average dianeter of the wearer's iris
theo%’t ppttef 2Q iing) QUiRHe Of Kie WeAehEr G the Fhlera d?%l%f’%ﬁhe eye

(ovienappedesgibh 60)BAetceh PhABORY of gritddja@amalo arbhie pri nt ed
pattern 20 lying outside of the wearer's iris, i.e.

the sclera region of the eye (overlapped region 60),
Figusesh® tavd eh sBow ah& @onsitugpt ipatierds ﬂ‘&a‘asle’f and Orieg” e;aatteﬂ&) that are

ové:rlag}]{pegbta?fn ?‘rq]ed A‘ite%rt? %}%\Llﬂﬁ} Iggnr%té tI:J:-’Jy ttgr%t‘ t(:’l‘sr Pnsea 13 gadsesgnbe a
an ring Ferns

mixture of dots and Imes randomly or non-uniformly spaced, to simulate the natural look
and appearance of the human iris. These dots and lines can been seen in the Figures 3,
4 and 5. The overlaid pattern also helps to achieve darkened image within an outer

portion of the iris region 25.

The ink to obtain the black coloured pattern is based on poly 2-(hydroxyethyl
methacrylate), a hydrophilic polymer. The ink contains the typical components namely,
the colourant, resin, solvent, additives and a cross-linker. The colourant(s) can either be
a pigment or a dye. The resin is typically based on the hydrophilic, 2-hydroxyethyl
methacrylate. Though 2-(hydroxyethyl methacrylate) forms the main component of the

_ resin for the ink system, other co-monomers may be used. Examples include
~ methacrylic acid (to increase the water absorbing capability of the ink system that
~employs the resin), 2-ethoxyethyl methacrylate or methyl methacrylate (to provide
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overlaid to obtain the pattern shown in Figure 5. By
"pattern” it is neant to describe a mxture of dots
and lines, randomy or non-uniformy spaced, to

simul ate the natural | ook and appearance of the human
iris. These dots and |ines can been seen in the
Figures 3, 4 and 5. The overlaid pattern also hel ps
to achi eve darkened inmage within an outer 25 portion

mé&hahibs srehgth rt@%é)l:ésa@ng merlﬂnS‘kThQ n%ghlﬂaitéﬂ%n@haém the water

coloured pattern Is based on pol (hydr oxye

abﬁ%’bwa&ﬁw%ﬂ%})f the finghiink Jikm IcaRe bpih lgmﬁ?nvemﬁeﬂm ?ﬂntr@ﬁ?ﬁ By Alering

thé I?rﬁ;nbbﬁl@l' %@hp@ﬁf@pn%tsscéﬂﬁﬁﬁ Wis ké}h% a&di qzdlﬁgi%bat:rfge@sfbms for
ditives and cross-1linker.

SUE%T%H%H?F? st}‘atc havesvepiEg weteécﬁoateﬁf g %mf%om%@f’w'?ﬂ%e that
dlsrp©§ébﬂb leBsdsyidveal Hughd@a.%%i chtehhas wﬁm@@ td thé conventional lenses.

By AP Fianaler eTTHOMIRR, 4 e ARrRRIE b WU Berably fp design

inkf eysteniee suitdd B)/Sﬂilﬁ[rate@t\ﬂﬂ&r angDmmiEC@m’ﬁy Shigabls @dlymerisation
ncr

. i d he ,
inARUER o Pt Heshis(FRRARIYIY oBFH nerSubd BE RBFH 4 xide may
beewspd.o¥bse tivéeculas wejght @Fte hesiy er irydthertvbrds thyd bineing polymer, can

beggﬁtwﬂgd r'Egtu grayéh% net[(a(n%%r‘ né&‘(,r% is m?éu'lﬁ&ﬁfi‘ t‘ﬁé' té@ﬁ% Rhain

nechani c
trapsfer adentsvénciyde &bgdﬂotai mgraapizaband Qynertantheeﬂﬁamlal Anmkswtable

soltz%letnihstagarp thtf'g % ﬁ%‘f@f‘ﬁp 'o{e %e! YGsﬁ'p mt% %Huﬁ&*‘l k&é{n Eﬂ { @gejdn 9 Typical

nmononer conposi tion.

solyerys wuwdoq:@@!qhﬁ;se@yg,t %@Pﬁ'@iﬁm%l@w}@? tq @rn@@ ylteﬂut ketone.

A Jb@f\%a‘f@ﬁ YF Schd ﬁnb}( Be GE@J“ Thd Erefe?re@%%ﬂt KRRW 8A0&mbination
that 5 disposable 1enses have a q%é)jer wat'er content

of gdylclaripter vl exriarratapety e AtHIBYRE to) AR dispersiogyand prey¢H pigment
ﬂoédﬂ%ﬂﬂ@ H@@% HIRRA! tThe Mk ok hisb deve &Y |ﬁ@|[]dé 2 ch%@ lifkihg agent
ﬂrg‘fab e to de3|k% |nkssterrs ?ulgg I

thaf U el SIS KA "R B C@RE IMGLA (ogefe would ensure
that)ﬂizeyp'@memqialrtﬁim dreitrappddinshe Hﬁhltlﬁg network and ais?j ensure than the
. ' onitri enz I de ,or

kTt 9 AR dseharat B bk sybitpte T Métesl & Ui Ghsegipking
agamemuad;lba bazedi on at bikmctiwratl ssocyenabs. nditegtwrokgactive goaps per
iso%}%n\?\% &%@%L\ﬁ%ﬁldb nstﬂﬁé r}grn%tlg{?atgnatérﬁgssl n‘i’( ?Igeﬁ\ﬂ k. a%u:table
isoeyg@ates compounde wmdd)derdwe irexaagihdana rdiscoymeate a@tdo 2 4-toluene
dus%E %QR:J lscﬁ;%nﬁt% ta%bé)@rermcéﬁzl 58ive LBAboGME. A L1 %’Jﬂ:ﬁmg reaction

erla resin 1nto solutron can be use
mngnt, @pd@pd to temporarily render the isocyanate inactive. The passive isocyanate

may then be activated during the curing/cross linking reaction that follows the printing

step, in which the ink gets printed on to the lens substrate.

The pigment paste required to make the ink can be obfained by grinding the ingredients
(except the cross-linker) together. The grinding can be achieved, in any equipment that
can bring about particle size reduction — say, a bead mill. The typical process would
involve mixing the resin, the colourant(s), the additives(s) and the solvent(s} and then
grinding the resulting mixture in the grinding equipment. The mixture would have to be

run through a grinding equipment, for example a bead mill, several times to bring about
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sol vents woul d be cycl ohexanone, cycl opentanone, ethyl

| actate or nethyl ethyl ketone. A conbination of

solvents may be used. The preferred solvent systemis

a conbination 15 of ethyl l|lactate and cycl opent anone.

Additives to aid dispersion and prevent pignent

floccul ati on may be enpl oyed. The ink woul d al so have

to include a cross-linking agent that would help
thePRbaidY ﬁarﬁélé’%ﬁe kddikesh |ﬂ%<¥\‘?irglﬁren’zf5§e THeAd a1 lfhéllﬂaﬁﬁ:le size would

reacti on woul d ensure hat "t he pi gment particles are
be#ﬁﬁﬁ@ﬂﬁimﬁ?m% resul ting network and also ensure than

the ink layer is firnly anchored on to the substrate

ens material. A typical crgss-1linking 20 agent woul d
Thﬁ BrepaLign ghthg ins "r’fﬂﬁ% ivelve pddiag Hpatelehiomete angynt of cross-linker
to m@emgmem p@éi@léﬁla th@ffurth@rﬂéi:bdﬂﬁﬂtof sORERGY bBtaDik Griffi i Niscosity.
or nma 0ssS- | ne

T SR Seasisaln B o BN IHo? eRs b D RyeHgocyanate.

di i socyanate and 2, 4- toluene di i socyanat e.

| socyanat es ar extr [ ea tlve An_en
o SE6VRY Bt GePoiPE ARtolin® BBEHe SrRRRRD Mk Eps Bng et pac
pritimg. | Becpaitentedepicted invEBiguEse3 pad i are firstostytasiadre s2inlersysteel

oA LA e 0B MR RIS Babdan i S oppyenty

reac
etchedkog ers Sipﬂlierﬁaérdessrﬁteab pteieas wel Sobsirqubar deprebgions gadypically

12 %%hgm%rg)ﬂ%' :%155151 'irpa ?hﬁt Héd;gpé?gt%nhe Cr%ﬁés‘%ﬁﬁ kWo Id first be
fi Ilqddzgght areink, aridethg pxmpm @aqpeg@wmlg\@doctq)rrpl@@/ Slllcone rubber

pad%%’cbt@cﬂrﬁ'@h hb"beﬁansf%ptff‘eqﬁk £érh Mk SRR siRROhtCthe IshsZ8irface thereby
reducti on - a bead mlIl. The typical grocess

trangieIripg |thﬁ/813t£9én rfﬁom e eliske a8t Hhe leps S@ﬁ@%r heyad thetipgention
des’%ﬁﬂéé ﬂh\é%a %hnﬁf@dnéth@dcﬂ&ijQ%(s%h v drairfdRnn trﬁ;rérn\%mg kh&\@ that

Lf m Xt ure (T:’ ndl n ul prrent
a”Xﬁ'S‘i‘t ?Irpé'“ F‘&”‘HQ\?B“'E’ 89 6’8‘9 QYGH 2p S‘He é{‘kd\“?‘ﬁ'ﬂj'ihﬁ@ be subjected
to @qumnymass-nrfkm reXaidn| 2 aah@rgwnmrbﬂulre afdee réduckd RSsslR.  This
e re | re article. sizer tion.n
stef pi0ld o Bietpel) peRfmteeiinger o Rt b frarease gt (eturbs o
thetmdéreﬁ_si 00han33 °*iace tpwal. THe qapppdisatyamateoivereite bienlsed as the
! e.St o r :
cm%:gr)"(')”skg]-q ﬁe&ké;ﬁs g‘%tq' %{g‘gpﬁ%ireewﬁ ng g"s%f ée "#zf o i heanf tlJ,Ier tdﬁcapped
theeeddiroakdmg Bfaveitableefor reastiobtvdihnthereagtiviergroung on $wossistry . If the

sub-gﬁ‘ﬁte &8 V\!’él‘é] ﬁuwbﬂﬂ% 4 Eol@“@r E’dHtélﬁHb AHNVEIE A Mmétacrylate,

ase on a nctiona
the isocyanate could react with the hydroxyl groups on the lens surface as well. This in

fact would be preferred since it would result in an ink film that would exhibit good
adhesion properties. The cured lenses are then subjected to a hydration step. The

resulting hydrated lenses are then sterilised as is typical of medical devices.

The contact lens may be made of any suitable material and process known in the art,
and may be of the disposal kind. For example, the contact lenses may be made using a
suitable hydrophilic polymer. The material for the lenses may also be based on the
silicone hydrogel material. A skilled person in the art will be able fo design the resin to
suit different substrates by varying the composntlon of the monomers in the resin

formulation



The col oured pattern is deposited onto the anterior
surface of the lens using offset pad printing. The
patterns depicted in Figures 3 and 4 are first etched
on stainless steel 10 plates referred as a 'cliche'.
The two patterns could be conbi ned and subsequently
etched on one single stainless steel plate as well.
The circul ar depressions are typically 12 to 18
nicrons deep. In a typical printing operation, the

ressions would first be filled with an ink, and
Wft"ﬁ thgsechassbeeridesriogd dal thaniyesmnaiescuRsien arefsiragiembodiments of

theSpresarR veAtidPDR vill RRdSdaretbdl by HRBe BRIlIEY frthd ﬁafcﬂﬁolbg%ecdrﬂlémed
ressi.gns. ont.o tgﬁ§9ﬁ s .surface ther

“‘a{‘ P};ﬂ%f"éP‘i“loﬁg of medfigeyans in de 3N ehePnsiyiopHeay ke, gade

witsoutidapatinglinat gie priserit mvenionon descri bes the pad
printing nethodol ogy, a person well trained in the art
woul d know that any simlar printing nmethod could be
enpl oyed as well. The ink would then be subjected to
a curing/cross-linking reaction at a high tenperature
under reduced pressure. This step could be
effectively perforned under an inert atnosphere as
wel|l. Tenperatures of 20 the order of 100 to 135 C are
typical. If a capped isocyanate were to be used as the
cross-linking agent, this would be the stage when the
conmpound woul d be 'decapped', thereby making it
avai l able for reaction with the reactive groups on the
resin. If the substrate |lenses were to be based on a
pol ymer contai ning 2-hyroxyet hyl methacrylate, the
i socyanate could react with the hydroxyl groups on the
| ens surface as well. This in 25 fact would be
preferred since it would result in an ink filmthat
woul d exhi bit good adhesion properties. The cured
| enses are then subjected to a hydration step. The
resulting hydrated | enses are then sterilised as is
typi cal of nedical devices. The contact |ens may be
made of any suitable material and process known in the
art, 30 and may be of the disposal kind. For exanple,
the contact | enses may be nade using a suitable
hydrophilic polyner. The material for the | enses may
al so be based on the silicone hydrogel naterial. A
skilled person in the art wll be able to design the
resin to suit different substrates by varying the
conposition of the nononmers in the resin fornulation.
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7 Whil st there has been described in the foregoing
description preferred enbodi nents of the present
invention, it will be understood by those skilled in
the technol ogy concerned that many variations or

nodi fications in details of design or construction nmay
be made 5 without departing fromthe present
invention. 8 The Clainms 1. A contact |ens conprising:

The&laithgon- opaque pupil region; 5 (b) a generally

2.

annul ar-shaped iris region having an area and
circunferentially surrounding the pupil region; (c) an

_out Bcop.ict IBI‘EE(}{n@*ﬂ;{r{g@undi ng the iris region; (d) a

ggrn grlnte on i.ris region and extendlng

acr BBPPP%WE’O?”F’{ P\EQ'C’”a\r ea of the iris region to

i npét te tmeraﬂys ahalgauesh@édl adst regigrer agpihg oanofarea and

10 struc Lris ,t.he pattern not

ext endi n%'%l” f%ref'tf?ré]yaﬂr{% %"}936? B%Déf 98% t he Iens;

vvhe(oél n, arif edter peripbery sulreurdlimgbe dis refiobhe | ris regi on
eat r e r

t he by g S%t/é}glrbﬁlégg ﬁ]etﬁg‘?lﬁ:salreg% dhd e\é\@e%&i% a%{t#]ss a Ofthl? of the

t he wear @iea chf\sdds regiondge rlmmretm théa risviegioe at ieastwemrce;g:on of a

t he cont ; r t.r.er

is confi %m‘;tedég{bg agﬁggl&%n%a?ﬁkée}ﬁg%g? r%‘rglgtgg;(%qdl ? ihg tﬂe outer

out er poP¥IPHArYSN therens; mihgrailgi on; and in use, the

di apgt erinQiset iR AsRbler 'b?@Heoi'ﬁs r§g|bﬁ\'£5rreafep%nt e dlameter of a
di aneter of the wearer's pupil, wherein the printed

i ri WeRrEg? 8i% BeiehpiPeyiding ales serliee reakingothese gt thewearer

t ot appeaPBiygaitwHepRe ﬂé@r@r isdikafing theCRMERElens; MY

accor di n to .any ope of the precedi ng clains, wherein

t heVogTely Qa printed patiern is configu ed to provide a darkened image within an
outer portion of the iris region; and
in use, the diameter of the pupil region is larger than the diameter of the wearer's
pupil, wherein the printed iris region occupies an area between 60 to 75% of the

total contact lens area.

A contact lens according to any one of the preceding claims, wherein the printed

pattern is the result of a first pattern and a second pattern that are overlaid.

3.

A contact lens according any one of the preceding claims, wherein the printed

pattern consists of a single colour.

A4,
- pattern is the same as the colour of the wearer's iris thereby allowing the iris region of

A contact lens according to claim 3, wherein, in use, the colour of the printed

the lens to appear like an extension of the wearer’s iris.

- 3.

A contact lens according any one of claims 3 or 4, wherein the colour of the

pnnted pattern is black.
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pattern is the result of a first pattern and a second
pattern that are overlaid. 3. A contact |ens according
any one of the preceding clains, wherein the printed
25 pattern consists of a single colour. 4. A contact
| ens according to claim3, wherein, in use, the col our
of the printed pattern is the sane as the col our of
the wearer's iris thereby allowing the iris region of
6. t he Al difact RNERERAING tokehyHhe X tRNSEOSUIRYS clhiRR, WRSER! inSuse, the
iris, 30 5 _A contact |lens according any one of clains
arog gfftng s, Aegidn [ineraiteies i WERTETRATS [Br PaITERN Hdb (30 of e irs
regidrack. 9 6. A contact |ens according to any one of the
precedi ng clainms, wherein, in use, the area of the
iris region lying outside the wearer's iris is between
7. 3 t & BDfAchlens hecordingto argginenf tie precalirppeibsias! whedm the area of

r. di.ng f the preceding clainms, wherein
ﬂ“ﬂﬁﬁmér‘%g%?gwﬁﬁézgﬂgﬁﬁs9gﬁ?bn is between 20 to 30 sq
mm 8. A contact |ens according to any one of the
pre [ l.ai ; L0 | - eg] 0 i © .
8. D AoniRt e oRBarg 5 Shiohy'Sf B rspeditpaher BHE R pup
regiineeecunies an aradwhwesnt 10| te 26 Yoeaf sy wiahgontactdgng avem of t he
precedi ng clains, wherein the printed iris region

occupi es an area between 65 to 70% of the total .
9. conf&entaridans agcerding to. anx ape e Hhe Preesdingdleigsdivhereingha pyinted

iris Q8forPbedubRs Bh @@ ddlied €8 B0 MDA dtalloBRtall bR &6a. 15
pattern Is non-uniform 11. A contact |ens according

to any one of the preceding clains, wherein the Iens
10.i s AebniabiEleatl sq¥efrmiy © dflyfe ol the preceding claims, wherein the printed

pattern is non-uniform.

11. A contact lens according to any one of the preceding claims, wherein the lens is

of the disposable kind.
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