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FI ELD OF THE | NVENTI ON 5 The present invention relates to intraocular |ens
i mpl ants. BACKGROUND OF THE | NVENTI ON The crystal |l i e N&esnbsr 2od4 anspar ent
structure that focuses light in the human eye. Opacification of the |lens
known as cataract formation is a conmon cause of poor vision Lo in the
“elderly and can be corrected surgicgiyy Mdern cataract surgery is
performed by manual extracapsul ar cataract extraction or by '
phacoenul sification. Manu racs, extraction invol ves
expressing the hard nucl e@@q(ﬁ?@giﬁgﬁ%mgh a 10mmto 12 mm

i nci sion. Phacoenulsification utilises ultrasonic energy transnmitted by a
needl e to fragnment the nucleus and all ow aspiration of the cataract 15
through a 2. 5mmto 3.2mmincision. In both operations an opening is nade
in the anterior capsul e to JHBIAWOFERBEANVENTIAN| ens contents. The capsul ar
bag remmant, however, is left in situ to provide support for an intraocul ar
| ens i npTizngresent mhention rolses teiibohulolmgnpaagyval of the cataract to replace
the z0 focusing power of the natural crystalline lens. An intraocul ar Lens
i nplant typically conprises a centre focusing el enent known as the optic
and a peripheral support structure known as the haptic. The optic and the 1
17 Novenber 2004 hapti c f i ol ant may be manufact ured
fromtransparent rigid p a%iilk%sdmg(?lﬁ;ﬂa%ﬁﬂ?sﬁ% ymet hyl met hacryl ate or
fromflexible astics .materials such as silicone or hydrogel polyners.

| nt raocru,)If F he 1'%{5‘1“3%53 HamRRRRt ﬁ‘iné%“rf“r@ﬁtn facessspght rfﬁt@teigl&}f%%reﬁe-
.preferable to those made of rigid materials because the flexible lens s may.
“be fol deBprawtication o ithaskeny kenwn ¥ eatagert forsratipn is mcomminon causetafi@osc visioa or
outercoat of the eye. The inserted folded lens is then required to unfold
to ik& ol the ehierly anflicgubatcooacted\sigpinilly. IMiedesn cataiast shegdry &bpaformed dyar act
surgery to avoid distortion of the corneal curvature known as astignmnatism

Thi s resohtwli extfaapwtarvtasatt kelfalbhi 62tHyon A RRLdiBatba. Unajhiggavi sual
acuity follow ng surgery. Studies have denonstrated that an incision size

extracapsular cataract extraction involves expressing the hard nucleus of the cataract

- through a 10mm to 12 mm incision. Phacoemulsification utilises ulirasonic energy
transmitted by a needle to fragment the nucleus and allow aspiration of the cataract

15  througha 2 5mm to 3.2mm incision.

In both operations an opening is made in the anterior capsule to allow removal of the lens
contents. The capsular bag remnant, however, is left in sifu to provide support for an
intraocular lens implant which is inserted following removal of the cataract to replace the

20  focusing power of the natural crystalline lens.

An intraocular lens implant typically comprises a centre focusing element known as

the opticand a peripheral support structure known as the haptic. The optic and the



“of less than 2,5 mm does not induce significant astigmatism A snaller
incision is also safer during surgery and all ows faster wound healing
followi ng surgery. A small incision is also | ess suggagJdphiset 2odq4 aunati c
wound di sruption in the postoperative period. is Until recently the
incision size required to renove a cataract w th phacoenul sification was
- 3.2 mm This allowed | eakage of fluid around the sleeve of the
_phacoenpigicl bt aké Qﬂtrmwrelewbhﬁﬂoaﬁmh;edaet henfeer@l Feh axeipaed: tdpel mal

injury to the sclera or cornea However, a new phacoenul sification needle

" desi gne t (N i.[i I t a 2.5
nm i nci gllag%csr e%Sg:"lﬁg&\%{oﬁén%gﬁgﬁgggéghgﬁ%%gﬁgfgﬁ Eigk%ea@h%é eIB%')th'H%%er mal

i njury. ooves. al on(% tHe %Caft of tﬁﬁ@geﬁdl ? cool. t he needl e d all ow

i ncr eas&Fh A FEICORC (@ AW, BOY AR F9lah lgns Wplapts gwappiagtygddrom ound t he

sl eeve and the inproved infusion enhances chanber stability and inproves-

t he saf Seyiblsfmatabalp heecpreterdatds foi thagei oadenioigid matsrialz becae K faxilde 168904 The

present inventor has al so designed an irrigation aspiration cannula for .use

Wi t hsi ngiayitenBldetald atlotvhaReitibe touyte atshnaiiahcision irsihensckizer @fterdod offim whi ch

also facilitates the renoval of residual cortical material. Recently, there

has beemd &jke MBS {nskRe LRAIAYSIN 'ﬂié%%ec?}jﬂ‘ﬂrto%ﬁﬁ 10l ifsToRBAAN e ARV €

cataracts through incisions of less than 2.5 nm 5 Suggested techni ques

include laser, inpeller and hydrojet technologies and may require a two
port procedure to achi eve adequate infusion. It can be seen therefore that

For - phadbHHSFFIER FoASFATR B SURB0SSER 1 ATHERHINN of BRORRE 0

_intraocul ar lens inplants, however, require at least_a 2.8 mmincision. The

M ni MUMSUAGHBE SROWR 26 astiguriivy ddyerrgalivim faster Siseelcehrbiliien aad deifal of an
intraocular lens inplant as well as the nethod of insertion used to insert
t he 1Pnt nedled aisubleasyity dgllewing suEhey. situdephavetdsmonstatedohal aminrisod size i nsert
an intraocular lens inplant is largely 15 determ ned by- t he di nensions of
t-he opt iof lesEhkamn? Aipmndoee cohidnctedgaifiamatastigmbtisan  Arswallec itlcision isrdsoi npl ant
optic is 5.5 M Optic dianeters less than 5.5 nm have been associated with
a hi ghersafep@indgnsigp@l anebllews f201es wolledhédNe o EeliRving sﬁrF&y.Op‘I ii6all inbisfoaocul ar

| enses with an optic dianmeter less than 5.5 nmare also susceptible to
unwant eds edg fsg bicotHIE ol Pl RS A dnR tRfpoliBBech®RSpeMalich may _occur
in the postoperative period 20 wth shri'nkage of the capsul ar bag. The
center thickness and edge thickness of the intraocular lens inplant is
related to the optic dianmeter and also the refractive index of the optic

mat er_i al 1 venber 2004 Fl.exible inplanfs Wt hi gh .refractive
" havrlgeeily iy SRruden SRP CRAE 8 TAPOVE Pl g rceeh SR Szt s
typical intraocular. lens inplant with an optic of 5.5 mm has a center
t hi cknes¥ashaditg Thiscionred leakage of fnid aepwddhngless of M phiaspemiletficeton: |
refractive index and ed&g thi ckness of the intraocular lens inplant. The
hi gher tigedisoweichtdeeledhthelmseds ameayaidedatheaminal injwpisioi thplsglera andomsa | ar ger
the incision size required to insert the |ens
However, a2 new phacoemulsification needle designed by the present inventor allows
phacoemulsification thfough a 2.5 mm incisjon reducing wound leakage and reducing the
20 chance of thermal injury. Grooves along the shaft of the needle cool the needle and allow
increased infusion to the eye. The reduction in leakage of fluid around the sleeve and the

improved infusion enhances chamber stability end improves the safety of the

phacoemulsification procedure.



_implant . An aspheric optic may al so reduce the centre thickness for a |lens
i nplant of a given refractive index and optic dianeter. A conventional
flexible lens with a dioptric power of 21.S, a 5.5 qmpRldnsbeli 200 er and

hi gh refractive index of 1:52 requires an incision size of at Least 3.00 mm
when folded. o Injector systens which roll and conpress the | ens can be
-inserted through smaller incisions. Although it is asserted that injectors
are capakepredent msentdrrigst dlex iddignednal amigatidrh agiighon RehRilD forShkesitas | ow as
2.5 mm studi es have denonstrated that the final incision size is invariably

" larger tihafohd\@ndle @RGhE BSARhOShad LR SNg AL efy.ﬂg;ﬁﬁ ivfhgap 15} gatgﬁﬁ%ts{' gg of the

15 wound. Furthernore, 1 njector systens may res a e i npl ant

| ens du re r.8SSi.OF en injecting,the. inplant | ens through the
hont 1 Sy S el B AR e RERe L Bl B8 bl ik dTBY & besuBh Sk Gy

| enses have been_described which are inserted in the unfol ded dehydrated
state. THEJhAR AU fo CRBOYD criatagls Broughdasigierst ef lesapthant 2i5enim.ar e | ess
than the fully hydrated di nensions and thus the inplant | ens can be

i nsept edSughesesytecknigmes|ihdnds lagsirsinpalletend hytitvgetuschrologigs andhay Tymirdaf f er ence
bet ween the dehydrated and hydrated di nensions is known as the swell ratio
and i s rigbafoeichréeedubeiowabiete sdeqt@sinfadfion.he material. The re&active index is
also related to the 4 17 Novenber 2004 water content. A hydrogel with a
wat er content of 38% has a swell ratio of 1.2 and refractive index of 1.44.
A dehydrated inplant lens with a 5.5 mmopfic in the fully hydrated state

I d ' 00 . i ncisi on. when dehydr at ed h |
i cknooh v SPHEES Ak b Bt T TRudtey i R PR I e Bi A i s

ter 5 content. h | material eg. 7Q%by weight, has a swell ratio of
ppr oxi PRI 57 PR GBI AR 4 e bt BF HFORGRROR Tadabk

consjderably Lower at 1.41 and the thickness of the dehydrated lens is

sti 119 i nrAReu ders Brplants, heweven aequiruatrleest iand 8 gnmringisign. | Ehesminimuay pect ed
to be greater than 3.00 nm The required incision size of expansile

i nt r aoc uingislongigeasquiradedepeniisionitos stawture gndmatenial dfen intrmculan tns aoplasvabl e
with folded flexible intraocular i O | enses. The cross sectional area of a
f 1 exi bl eas wqll sxthe mettwdaf issedityidedtoddseeiiha htidoeulaniphsinipldmtns t heref ore '
limts the incision size to a length greater than that required to perform
the procedure in nodern cataract surgery. The surgeon therefore has to
widen the incision i s prior to insertion of the inplant lens. This results

in greathe aplel Ofabd SHSOH RGuidICEEARKE: an intraccular Jens implant is largely
15  determined by the dimensions of the optic. The minimum recommended diameter of an
intraocular lens implant optic is 5.5 mm. Optic diameters less than 5.5 mm have been

associated with a higher incidence of reflections from the edge of the optic. Intraoculﬁ

lenses with an optic diameter less than 5.5 mm are also susceptible to unwanted edge

glare due to minor decentration of the lens which may oceur in the postoperative period

20  with shrinkage of the capsular bag. The center thickness and edge thickness of the
intraocular lens implant is related fo the optic diameter and also the refractive index of

the optic material.



o i kel i hood of wound | eakage than woul d otherwi se be the case. It is

therefore desirable to design an intraocular |lens inplant which can be
inserted through incision sizes of 2.5 nmor |ess. 3¢ N\WY¥MbRT 49047 HE

| NVENTI ON I n accordance with a first aspect of the present. invention there
I's provided a nethod for insertion of an intraocular lens inplant in an

- eye, which conprises obtaining a 5 17 Novenber 2004 dehydrated

| nt r aockikgibld rOgadtpridnt high refraede Gams hdvebeeh MGRIduta0 withethe oligdest
_dehydrated intraocular lens inplant into the eye through an incision in the

eye, angdigdih @ Mot .. A itcglqgﬁ%cru?a?ﬁ%ﬂﬁe}félplaﬁpﬁtg qg?gﬂ& of gé%@%fe’ﬁ% sand

hydrate in the eye. s In atcordance w secon ect resent

i nvention . there is provided intraocul ar,. 1 ens,inpl ant conprised of a

ol yrer RS rBlef 0 0 [P adfenctlne B e Rt ndr ity oo as
to allow the intragcular |ens inplant to be folded and inser<ed into an

i nci si oldehadhedgedhigkness af tha sptedoguleniens brglars: Theshighes frespaveer ihrethidkodr at ed;
such that after insertion into the eye, the intraocnlar |ens inplant

hydrsat etheanttaeopands. inipdadDEdiA] tHeOaf¥eS@l HEision ke rehlhrddRAVinNGStHEhlenpr esent
i nvention will now be described, by way of exanple only, with reference to

the accmgamf.i Rg AApiRNcN@sic tdy aMY @hucelBe EbAN1BickndsS fc? sSlehe Mbldat 8f 29r am of
a dehydrated intraocul ar Iens inplant in accordance with the present

nvent! e @it hddk AeSGRRMLER! A%0RRSbul ENIS ity BACCU o

-lens i ant of Figure 1 ed configuration ore'tnsertion into an
ol o1 0okl ARaPYes AR OpRL auLed 18 RaR SHSIRN ok 391380 Rl By Or ated
incision size of at least 3.00 ram when folded. | - R '
10 |

Injector systems which roll and compress the lens can be inserted through smaller

incisions. Although it is asserted that injectors are capable of inserting flexible implants -

through incision sizes as low as 2.5 mm studies have demonstrated that the final incision

size is invariably larger than the alleged incision size due to undesireable stretching of the

15 wound. Furthermore, injector systems may result in damage to the implant lens due fo

exiremne compression when injecting the implant lens through the tight incision.

Intraocular implant lenses manufactured from hydrogel lenses have been described which
are inserted in the unfolded dehydrated state. The dimensions of the optic of a
20  dehydrated implant lens are less than the fully hydrated dimensions and thus the implant
lens can be inserted through a smaller incision than otherwise required. The difference
between the dehydrated and hydrated dimensions is known as the swell ratio and is

related to the water content of the material. The refractive index is also related to the



Figures | and 2. 6 17 Novenber 2004 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
- The present invention relates to an intraocular inplant |ens which may be
inserted through a smaller incision than current fl gyiNdyvaniher gogpnsi | e

i nplant lenses. In the present invention the lens inplant is manufactured
froman expansile material which has 5 reduced di nensi ons when dehydrated
“(see Figure 1) and is folded and inserted in the dehydrated state (see

Fi gur e 2yatetbarientnséritydebgehevithen svatoipoateht ohihdas ahkeeRtase apd osywal |s to
_its final dinmensions as shown in Figure 3. The lens inplant therefore

uti i zesrehhgiveSIELdr G14aS SASRELEARA infliaR 18R tﬂ%bﬂﬁ oY Jtlodh e Afyne! | as

the expansile properties to enable insertion through .an~“incrsion dmal | er

than th ' i ievable wi,th 1 o.conventional fl.exipble or expansile
| enses. aﬁ?ﬁf@%@%ﬁ% ?fgggﬁﬁgﬁ%ﬁge&%ﬁﬁfﬁ gﬂﬁmg}cw&qn Wéﬁ%‘g@dgﬁtew &5 two are
descri bed. bel owq}b%ev,vay of _exanpl e anl é- 15 (A) An_intraocul ar |ens inplant
can be 55t fr e b fenswis trRiarlg@R memevhen dehypiated. afehigheyi watohen
dehydrat ed and swell and becone fl exi bl e when hydrat ed.

Pol yHy dr eonjestt by dneetlmhtestles: 709 bt weight; A a bwelh ritiopfepproxyditeigel. Tiet er i al
with these properties. Alens inplant manufactured fromthis material can

be fol dertfrabiéve hydbxaifebe matkrial howedr i0codkMedablyt1BRef &! 1060a:5t AL enickiss | ens
i npl ant can then be supplied in 20 the dehydrated and fol ded state and

i pl ant egr IR atgdg%'ik%ﬁlliiﬁ‘fﬂié&‘agr @B ﬂﬁﬂulqg}eggﬁgﬁwixg&siggsﬁsﬁd?ﬂ e. A

| ens inplant w mmoptic and 1.1 mm ce ckness manuf act ur ed

h 5
from 1 Syl g ko5 SR e BB S5
i ted thraugh an jincision with a length of 2.5 | ess. (B) One
R R A L N L

to
10  lenses.

The cross sectional area of a flexible implant lens or a dehydrated expansile implant lens
therefore limits the incision size to a length greater than that required to perform the
procedwre in modern cataract surgery. The surgeon therefore has to widen the incision
L5  prior to insertion of the impl;nt lens. This results in greater astigmatism and an increased

likelihood of wound leakage than would otherwise be the case.

It is thercfore desirable to design an intraocular lens implant which can be inserted
through incision sizes of 2.5 mm or less.
20
SUMMARY OF THE INVENTION
In accordance with a first aspect of the present invention there is provided a method for

insertion of an intraccular lens implant in an eye, which comprises obtaining a



.5 hydrate and unfold. This can be avoided by manufacturing a | ens inplant
froman expansile material which is flexible when dehydriated. An exanpl e of
a suitable material would be a water insoluble hydrqghnNdJietme&! 2609 Pri sing a
copol ymer of water sol ubl e nonool ef m a nmononers, with or w thout water
insol ubl e nmonool ef eni ¢ nononers, cross linked with a term nal pol yoefinic
~sil oxane, macroner. Polysiloxane 1o hydrogels of this nature have been

descr i belghydipisg intradeylar dooy dtmiplantria fddedydaatiionNinsértipg fRpfolddd dedgtdmted

met hyl met hacryl ate and pol ydi net hyl sil oxane . as copol yners, A copol yner of
gl ycer ylinhmichie tatsaiidlandn® Sk ¥an@u isib® i a
sui t abl e pol yner tﬁ‘gﬁ) woul d be e?l ﬁb%%ﬁmgﬁrﬁggﬁt@% @gﬁﬂ?ﬁg eave a’
suffici 3 . yelb i ated to provide

signifi ?g%e{%%%?ﬁgﬁ?‘teﬁgé 1(5:'§)151%tﬂ:i%es. OE%@@%g%@gg%ef erial with a water
content of 25 to 35% would have a swell ratio in the order of. 1.2. Wen
dehydr at ed, however, the material would still be flexible. An intraocul ar

| ens i ml ant nufactured fromthis material could be folded in the

dehyadr gﬁ@da@f’ Cerriby at peppd @ppgch piathe tpresent haveption theyerig. pramideipdoant wit h
an optic 2o diameter of 4.6 nm and thickness of 0.8 nm when dehydrated

coul d benfratcybe lensdinipiser copaprised dif laypdljmen) gtheasin itiec polyaier $¢ flexidle k@iss t han
2.5 mMmm The required incision size would be I ess than the incision required

for a | easticnphantchyanidass uksad Aloamnd ihirficildebnsdndiad By Reld art eri al
as the material would be conpressible during insertion and 8 17 Novenber

nsort ad e oo R et Rl o pft e AR TR e 0T
i monsi oneh B BRATREbIER de Bt Ok Bl BB e e e oy 5

di ofter inplant. s O her suitable materials with expansile flexible
properties include silicone acryl ates, urethane sil oxane-acryl ates,
fumerate end capped_siloxanes, and_sil oxane-hydrogel bl ock prepol yners.
Fl uori nat ed siLoxanEHQQﬁQQﬁ@MHﬁFQﬁﬂﬁﬁgﬂgﬁ“%TE%éP WENGST | uor i nat ed

si | oxane-cont ai ni ng nononer and at | east one vinyl-or acryl-containing
hydr ophi Faecpresest inyeoien will sowibs slesauiteddiyewanvfeiaaipie only, with reference to -

the accompanying drawings, in which:

15 Figure 1 is a schematic diagram of a dehydrated infraocular lens implant in accordance

with the present invention.

Figure 2 is a schematic diagram of the dehydrated intraocular lens implant of Figure 1 in
a folded configuration before insertion into an incision in an eye; and

20
Figure 3 is a schematic diagram of an hydrated expanded intraocular lens implant of

Figures 1 and 2.



« An*intraocul ar | ens manufactured froma polynmer which is flexible and
-elastic when dehydrated but expands when hydrated, will be able to be
inserted through a smaller incision than a high re&3otNsRmbsiexod4! dabl e

| ens which is non expansile or an expansile 1 s lens which is not flexible.

The linear and radial expansion ratio of a hydrogel material varies with

‘'the water content. The higher the water content of a hydrogel naterial the

greater the expansi DETAIUED BESGK[?T*IOWFME@%N’E i ndex. There will
_be an upper limt where no further benefit with regard to a reduction in

incisio j LS : i om | ing.th ter content and expansi on
atio of % plvel PR pETRFRRNAS st B PR i 8 e The
associ at j on of engnsi an. r%i 0, wate ntent and_re&active index expected
for an eXPafgid P PHpEn %F‘il%?mcfifﬁ%g%a%ﬁmﬁ%ﬁb@a@&mw n thhe
properties of known 9 17 Novenber 2004 hydrogel materials. A series of
hydr ogel Prpesmy iwpriiosfth Jais draplanhis| tnastufacsred fom abrexpiddle nvdtednl whéchelasi ng

gl ycerol methacrylate as a co-pol yner produces naterials with the foll owng
wat el cowrthese, dimepaos wher dehydraed (seefRiges i1y and A eNdéd i Qebge0id peTabl e 1.
s TABLE 1 WMatei zal pJater content Expansion rati oRefi~active | ndex(lsotonic

sal i ne) RivhylaMARIE. (25b. FAHEMA Fherd Inshr ripl e %. 4101,
404d ycer olyl\/Et hacryl(at eHéHEM&G .. 5%1.%33?8364 %éﬁ%l t %&a%qlgé’}%%%fi t

¢ hat a NG noebe A oed for .
ntraocu 10T cag ot et AR FERS 8 TielePSunERl bEfer Sl <

f I exibl i.n_the.dehydrated that jt be fol ded 11 ed
up and + 7 CCUBRE PRAAGHORTEteriiineb Sl ollon af wellas s sgpnalnarorcaisi dor an

i ntraocu] ar Ens with a biconvex optic wi_th‘a_{ﬁovver "P", a dianeter "D', an
15 edge Phfblfeliscrtion thepyeh 3ne ioisione spalixthan that| etherpisso achietableRmdthus of
curvature "R' required for an intraocular |Iens can be cal cul ated; 10 17
Nov evfber coryentional #axibla o1 expapsilellends) * 1000/ ( P/ 2)

This result can be achieved by a number of methods of which two are described below by

way of example only.

15 (A)  Anintraocular lens implant can be manufactured from known hydrogel materials
which are rigid when dehydrated and swell and become flexible when hydrated.
Polyhydroxyethylmethylmethacryclate (HEMA) is a typical hydrogel material with th‘esé
properties. A lens implant manufactured from this material can be folded when
hydrated and allowed to dry in the folded state. The lens implant can then be supplied in

20  the dehydrated and folded state and implanted through a smaller incision than would
otherwise be feasible. A lens implant with a 5.5 mm optic and 1.1 mm centre thickness

manufactured from this material will have a reduced diameter of 4.6 mm and thickness of



: The sagittal height of one segnent of the biconvex optic "H' can be

-~ calculated fromthe 5 radius of curvature; Equation 2 H=ER-SQR(R*R- (D 2))
The cross sectional area "K' of one segnent of the qptN&ensh&dagy ated from
the sagittal 10 height and radius of curvature; Equation 3
K=(R*R) *(ACOS(R-H) / R) - SOR(2*RH-H*H) The total cross sectional area of the
"optic "A" is then; 15 A=2*K+T*D Assum ng the optic can be folded. or rolled
in a cif8unex WashifolletGuelh bduwnst ineplsirahh &8 tre 49 indedtel Afiroups &h ih@Hen The
.radius of the circular cross sectional area required for rnsertion of the

i mpl ant “a@'algﬁ%hggg_g%ﬁ%q&%pl; zo Equation 4 C=SQR(K*7/22) 11 17 Novenber
2004 The length of incision required to insert the lens "L" is determ ned
by considering the circunference of the circular cross sectional area;
Equation S L=22'Cl7 s The incision length required for an intraocul ar |ens
was cal cul at %d ccording to the above nentioned Equations for different
svel | r8¢) os VBAEIsAEYaniaetiofa dehpdrted migid ¢xpansiled ensdmplant isdhe tinalisiteatted i n
Table 2. The cal cul ati ons denonstrated that an intraocul ar | ens
manub ac bydrety, arfdr unfokkh citparcai e dviodded Hye mamtifaciusgihg wolehsl ib@ldhe ot Ban t hat
regained for 1 o non- expansile flexible | enses even those with a high
ref r act garisilel etorfil rOASh 1Y RIS RAeR] @RyalRE, T AHUEERAIS OF a2kt 200U ar
| ens manufactured froman expansile flexible material I's less than that

requi r eehat@al Sdukk BABShRr lir?slaﬁlb‘fg.'kfr o.]ﬁlicpggl édr&%&&@i@e% %8%&%% gf %i[alpee fol ded.

Due to the inverse relationship o efractrve b the

optimu r t. appeared to.he in the range of .35%to 65/ with a
range gk&g&\% Ingo%ggrﬁgﬁﬁcosrg?ﬁlodjﬁﬁri’. M1y OF 5 WIAQUE SHAIPTC 1D5ed0ie pripRoqisfenif e

i ntraocul ar | ens igbrp_ nt. may be manufactured fromthe same material as a

si ngte PrECESh §° L&FF@ Wﬁ%tai Tsryiag! pRlyeahinic silaxand mapemes: iPolysiloxangar i et y
of mechanisms. Alternatively, only the optic may be manufactured froma 20
mat & aﬁ‘ygﬂﬁ’%{ﬁ of ghis nagwtiephaye diegn rcéscré»@éansinge?-dmdmyﬂhgknmmmex Me haptic
may be manufactured from conventional materials such as

~ pol ynet Waskapivaidppat methylpothypyhsy ked eolylimethylsilyxahe s8neopolyneerfl usal i ty of

. haptics attached to the optic, although the nost comon configuration

i ncl udesopelympt bt glyictityl tmeshamuyluer didya $iZoxane monomer is another example of a
suitable polymer that would be flexible when dehydrated yet still have a sufficient water -

content and swell ratio when hydrated to provide significant expansile properties. A

157 suitable material with a water content of 25 to 35% would have a swell ratio in thle order

of 1.2. When dehydrated, however, the material would still be flexible.

An jmtraocular lens implant manufactured from this material could be folded in the
dehydrated state prior to insertion at the time of surgery. An iﬁlplant with an optic
20  diameter of 4.6 mm and thiékness of 0.8 mm when dehydrated could be folded and
inserted readily through an incision size of less than 2.5 mm. The required incision size
would be less than the incision required for a lens implant manufactured from a rigid

dehydrated hydrogel material as the material would be compressible during insertion and



- .17 Novenber 2004 extendi ng haptics. The purpose of the haptic is to provide
optimal centration of the optic as well as a neans of fixation of the |ens
inmplant within a capsular bag remant of the ori gi ngly N&Rmb& 2604 N9
cataract or lens extraction. 5 1t is also possible to inplant a fol ded,
expansile lens in front of the capsular bag behind the iris with the
“haptics resting in the region between the root of the iris and ciliary
pr ocesseePulk asarbeagsarted with ithe gidsofl ausjediont medauisar  Dans Gscedd thailsnst ype nay
.also be inserted in phakic eyes to correct refractive errors in front of
the crysigilhiineodlenstoheby Reutd6F nbishotéskt RlaserdaPbor Srotiihélfih apRort 11
I"te of 1

the cilairy sulcus. Furthernore, as an |0 alternative"’s nplantation

i n phaki f i I I | enses ed.nserted in
front of "VRLE a AR e HRPRA Ul o BrY o it RO st AUEERST n e
angl e of tlhe 3nt e%f'ggr.chanbegﬁu The haptic can be supported /fixated on the
iris: Mo figath dhk> SHPS AP - ons such as woul d be apparent to a skilled
addressee are deened 15 within the scope of the present invention. 13 17
Novernber 2004 TABLE 2 Power of LensOptic Di aneter Edge Thi cknes sWater
Content Swel | RatioRefractive IndexLength of

| nci si on2180 sgiteble BaERri9E PEGHIRIEFH R (il prbPdtiOsRORAd S8R AR Lates,

38%. 21. 442. 811396212160. 247%1. 31. 422. 59342111 52160. 258%.411. 4042. 404700635

22160. 2b8MitELE skBARe-BEYIARS A2 20d a%&;a%ﬁ&@%&%&%ﬁéhﬁﬂ%%%%c 73. 30385
1718215. 50. 238%.. 21. 442. 28052593215. 50. 2479%.. 31. 422. 090101465215. 50. 258%1. 4

11. 4041. %gg 65%2;}150&%@3@%%@&11%%@@%%?%%&%8ﬁ%%lﬁuén%%teg268479162150_

. 2011. 47 26862150. 238%.. 21.

| - -0.247% 9282150. 258% : 411. 4041.5199631792150. 268%. 55| . 3831. 54

4567‘1‘0825%%‘%%%’5%@@%&3%@%@? éé%?‘%é’fi?’%é%@éﬁﬁ%’%&’é € 21.443.5368

8668?@860. 24794. 31, . 423{' %263 26652860. 258%.. 41
mionomer are also suitable materials.

An intraocular lens manufactured from a polymer which is flexible and elastic when
dehydrated but expands when hydrated, will be able to be inserted through a smaller
incision than a high refractive index foldable lens which is non expansile or an expansile
15 lens which is not flexible. The linear and radial expansion ratio of a hydrogel material
varies with the water content. The higher the water content of a hydrogel matt;,:rial the
greater the expansion ratio and the lower the refractive index. There will be an uppér
limit where no further benefit with regard to a reduction in incisioﬁ size is obtained from

increasing the water content and expansion ratio of a material due to the lowering of the

20 refractive index.

The association of expansion ratio, water content and refractive index expected for an

expansile flexible material can be estimated by examining the properties of known
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inplant in an eye, wherein the intraocular lens inplant is flexible and
el asti c (MBROAYREY dicéstheafldcR¥PaBSRflalthen dysHIAh&bhrodlies TBiAR% &REPr i sing
inserting a folded dehydrated intraocular |ens 1npllant Into the eye through

L BEFRR AT, | o

into the eye, the flexible and

an incig ' i.Ng: L '
fo unf or it ShgVRbAPLFESREE eBbarlith i A LA B8
wherein, prior to insertion of the inplant
el astic dehydrated inplant is folded: 3. The nmethod according to Claiml,
or 2, wherein the incisionis the eye is 2.Smmor |ess. 4. ' The met hod
accofding to any one of Clains t tdABLExherein a dianeter and a thickness
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The benefit that can be obtained by reducing the incision size required for an intraocular

lens manufactured from an expansile material, which is flexible enough in the dehydrated

state so that it can be folded or rolled up and injectedlthrough a cylinder, was calculated

as follows.

Consider an intraocular lens with a biconvex optic with a power “P”, a diameter “D”, an

edge thickness “T™ and a refractive index (N). Jn aqueous the Radius of curvature “R”

required for an intraocular lens can be calculated;

1

0



* .dehydrated. 10. The intraocular lens inplant of daim9, wherein the
inplant is arranged to enfold after insertion into the eye: r 11. The
intraocul ar Iens inplant according to any one of O JiyNgo@niigerFiogherein
the pol yner conprises hydrogel materials. 12. The intraocul ar |ens inplant
~according to any one of Clains 8 to 11, wherein a water content of the

pol ymer en. h out 25 to 65%W/W and'a swell ratio of the

ppl yner ﬁﬁ‘éﬁ‘oﬁé :]%‘ &I ls33ggc;990/ip/2)to L.S. 13. ?he intraocular:letts
-inplant according to any one of Clains B to 12, wherein the polymer is a
wat er insol uble hydrophilic gel conprising a copolyner of water sol uble
nmonool ef i nic nononmers with or w thout water insoluble nonool efnic nononers,
and sil oxane cpntai ni ng-nonpners. , 14. The intraocul ar. | ens.inpl ant
according to Caim13, wherein the water sol ubl e nonool efi nic nononmers are
acrylats i ont a| ni

f umrer at eng ﬁ%ggt:téin |hg hpnﬁ%%%e gﬁ%&yﬁ%? frahe* H{g a |°ﬁ6n%ﬁ§ﬁ]<9ﬁléFe§1 fyom thepe

i ntraé)cu %r ns |{$%ant according to d ai m 14 , wherein the

acrylat eCOntal At noner i s hydroxyethyl met hacryl ate, nethyl nethaeryl ate
or ¢l yce net hacr ate or mxtures thereof 16 17 Novenber 2004 16. The
i nt raocu t} %8is ﬁpRﬁ@R@*%{WZBh 14, wherein the vinyl-containi ng nonomer
is Nvinyl-2- pyrol | i done. 17. The intraocular lens inplant according to
Claim 13, wherein the sil oxanecontaining nononer is a flourinated sil oxane
mononer. 18. The intraocular lens inplant of Caim-13, wherein the

si | oxane-cont ai ni ng nononer is dinmethyl siloxane. 19: The intraocular |ens
“inmplant according to C aim 13, wherein the copol yrrer is selected froma-

- group i nTheldiddg sektibyslr ey ek hyF bR igef %1 Y bEAE: op%\fs c% algtggr o ljﬁlg%ggqﬁ@lns

met hyl met hacryl ate and pol ydi et oxene,

i mpl et BGERY Al R fm,r%;% wherel n the copolyner is fornmed from
‘gJyceryl negﬂlacryllafoefqg# 5i | oxane nononer. 21. The intraocul ar |ens

1 npl ant i3Ng £Q mer is sel ected froma group
i ncl udi ng&m gconekaggﬁa éasgﬁﬁhﬁ,@édiﬁ éﬂeﬂhcryl ates;:. funerate .

eti dcapped sil oxanes, and sil oxane-hydrogel bl ock prepolyners 22. The
‘intraocul ai |ens |nplant according to Claim13, wherein the polyner is a
fluorinated sil oxane-containing nononer and at | east one vinyl-

acryl contai ning hydrophilic nmononer. : -..

The total cross sectional area of the optic “A” is then;

15 A=2¥K+T*D

Assuming the optic can be folded . or rolled in a circular fashion o allow the smalleét |

profile for insertion. The radius of the circular cross sectional area required for insertion

of the implant “C” can be calculated;

20 Equation4 C=SQR(K*7/22)

11



23: The intraocular lens inplant according to Caiml3, wherein the nononer
conpri ses a copolyner of water sol.ubl e~nonooel fenic nononmers cross-1|inked
with a termnal polyolefmc siloxaue nononmer. 24. The NdldnseiBdgs | ens

i npl ant of any one of the Clains 8 to 23, which conprises at |east one
haptic 17

LAV ALY A@ N AQ 7L AN A Y. AC?L A UE? ALY Al |y AS| LAY AlY.AB_| "L A | % A
11 . A(| 2'de Igngdyef incision required to insert the lens “L” is determined by cousidering the
..3~ytoje [V]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]cal]ca]ca]ca]ca]ca]ca]caV]calc
a] ca] cajoirajafieet cfiheajcale aMeadcaaid arh./

<w| | B9?zupkf a\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]
ca] c”a] qajueadd £a] gabsateal cal ca] caj ca] caj ca! VWd) olwi 1" n" """ - ###SpSS

% %-9884 wr mhc] X] ] ] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Y&y&&&7' 9" ;' (((2))) <HE*r4-
++, #H-y--- -

.\..|wngb] X]]] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] éaU] cal calca]calcalca]ca]calca]ca]cal./T///FO01M22=333?44445[ 5555/ 666+
7T777U88:. *: | w mhc”Y] ]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caj
ca] ca] cafbsdhasipe ngt reqliced aho ajtwabdal lead wad eddlated acdiding &l the 2baw>>?
??=??u@aNAA" BVBj Bl BB '

CqCCz upkhaiihic Bheabesieaditrlaakwal eald aall cadsahe 3l &al £alkathical.sakcal ca ca
] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca! C' DEE?FFF1 HH+1 JJ @KKKLL/ L7LB

' fi@\ nalcal 7
OO0k g arch i WiVl £k Gibibs abeatbeale dlall Stealarhag] cal cal e

" aJ ca] ca] ca]calcal]ca]ca
QR- SSTT J W, 272741 xI M\ zupkft ° cal c ca ca] ca] ca
] caU]‘ca?%%’ cai cal»ca ca 2%%%) @éﬁ?ﬁ%@lﬁ Ejﬁ]fe&'ﬁ{ ?&P@?‘Elﬁ%ﬁ%{%ﬁ%&rﬁ?@d ca} ca
cal,.gal \\*T1SIY1jJ]1LZAAAN, # ™0 . . .. ..
]aaa{a%g)bbb%(ofnll\/ke%q%a%%%b}l h[:ﬂb&eam‘fﬁ] RRpchpseayith jac high fefptive dafiern) Siplaly €8] ca] cayl
cal] cal ca _c_aL/ca] caL%,ca cal ca] ca] caU] ca]ca] ca]ca]ca2li K-L| 0! 109%&' () - -
v109& ()DEse9e4e)red Wﬂgfqr)aq nfyageylar leps) opmufertureriofem( gn expansily @egibis *
1098 ()-<! ($10% *& ()- V$10%&' ()-LM 10%&' ()- mt109%& () -
v&109% } gnptprigl iylesniban dhat gequied For 2OSWRAME 161)s which 10AG fl3xible 3nd LAVE( ) -
#/ =10%& ()- i- 10%&' ()- i odEYNCL|O! 10% #10% u& ()- !10% u& ()-
1 10% u& te) fddedo s Dee (tp- tBe 1ifYersel rélptionshipYofufitfartide inddd ENCEYE 10% the
0! &10% u&' ()-0i ! 10% u& ()-!10% u&' ()-#10% u& () - p#10% {& ()-C9 10% u& ()- 37
<dEYNCL | dptitfifh GrttD8éritént(appeared to be in the range of 35% to 65% with a range of swell
0-110% u& ()-0+'10% u& ()-0)i!10% u& ()-%l "110% u& () - Y%#lO‘% u& (“5 -<xnbCL| O
I 10%51 0%&tid9 fromt @ 201 B- u 10-u; 10% u&' ()-0610% u& ()-014!10% u& () -
0121 10% u&' () -t WJBnbC! k _
"#10%+& () - TK"#109%& ()-:!'@) 109&' ()-s! @) 109 () - s!
FS#109&' ()-! FS#109%&' ()-wz{| Il ~_ @k "p#10%& ()-3'10%& ()-| 10%& ()- 10 10

The optic and haptic of the infraocular lens implant may be manufactured from the

same material as a singlé piece unit or the haptic may be attached to the optic by
a variety of mechanisms. Alternatively, only the optic may be manufactured from a
20 material which is flexible and has expansile properties whilst the haptic may be
manvfactured from conventional materials such as polymethylmethacrylate or
polypropylene. There may be one or a plurality of haptics attached to the optic,

| although the most common configuration includes an optic with two outwardly

12



1107 s109& ()-!\ "#10%& ()-:1BdE~-_@k

"+ 10%& ()- ' 10%& () - <%10%& ()-! 10%& () - 10%& () - W10%& () - P9’>dE /
10g 10g;t10%g& ()-6! 10%g&' () - P4! 10%& () -, 2! 109%9& ( W7/N:RYeIse (200
Ji110%& () - VWxY:/ 10g6#109%& ()-=0 ! 109%%& ()- Oy! 109K& () - oV! 10%(&' ()-
0! 109X&' () -| 109X& ()- 10gvd) aB:/ 10gL! 109X& ()- .109%X& ()-!oi "109XX& () -
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10gL- Nn@mc&dmghapucﬁomwposa & thd BAPR'i€ Jo- pro9iiid OpHRAl(criratidn! A0WESph - L
C1109X& ()-=!!1"n" "dYNC 10g 10X 10X 10X:

oo o ' WBar - P$SAEYNC
10901 LO%& () IALONE (- MLOD: () THONE )=l OB () B THV Biiges

9% %-9806, ! o&' ()-OLV$L109%&' () -
)) #100& T m&%?g"g{’ﬁgg mﬁ&%ﬁg‘(%%@;"%o / 109 () - 0- 10%& ()
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&() <0i 1 10% & ().- —%#10%&&) 0 LI10% & ()-
oL! 1694 &t {s)alseppssiblggp gmplanty Lol edsnxp@mﬂden@ frart 055t ¢apsiiar bag behind
10% & ()-LM 10% & ()-=10% & () - 09$10% & () - 009$10%& ()-Y+, #-y------ dYNC
10g! 10jthd @jis with;the haptics resting in the region between the root of the iris and ciliary
810%& ()-34i110% & ()-=2M 10% & ()-</#10% & ()-YOC LI 10% & ()---;
N T] A ®eses, known as the ciliary sulcus. Intraocular lenses of this type may also be
- inserted in phakic eyes to correct refractive errors in front of the crystalline lens - behind
- the irls with the haptic providing support in the cilairy sulcus. Furthermore, as an
10 alternative site of implantation in phakic eyes, folded, expansile intraocular lenses
may be inserted in front of the iris in the anterior chamber with the haptics resting in the

angle of the anterior chamber. The haptic can be supported /fixated on the iris.

Modifications and variations such as would be apparent to a skilled addressee are deemed

15  within the scope of the present invention.

13



109!
I 109%&
<9%4.0%

() -
| & () -

| 1098 () - <p#10%& ()-= ! 109& () -

=9 109& ()-
=&109& ()- T///FOOLM2} A?YNC 10g %109& () -
1) cSH109XX& () -

=+1 109%&

| 109& () - #10%& () - =!
=@ 109%&' () - <M22= 333°4d'3_|\fw5vember2004
10gPA! 109%&' ()-<2j 1109 ()-<|/#10%& ()-<-j!109% () - & ()-

14

©C 109%& () - ?44444445]5bC 10gL9j ! 10% & ()-=Lj!10% & ()-=]10% & ()- 10 10 10;
© s109%& ()-s6! 10%& ()-=[ 5555/ 666a?bC
109! )" 10%=& ()-=L! 10% & () - =i c10%81(1 2 310%& ()-1v 109%& () -
. L\1'10% & () -=6+7T777U88aBbC 10g' ) $#10% & ()-=i"j!110% & ()- Vi
] 110% ) '9 =T NC 10j
10j 1o|6%‘§8r0}3 & %( éﬂ %@% Lo%ig - Iggfé'o/e& g%’ff O-::6;
55 dEYN g' eicvca%?“) 201 1006 LR
110% U (\ - —I 110% ||R,_L\
<<* <+< <>2P<eH, ] W 10% u&ﬂ ) - iw 18% ug 10% &&' (|- #3DVIVVONO% u& () -1 W
"10% ulg (P11 WI10%a8& () - 2&BxAJI <NOR<WEdE, DLW 1094 4& ()]-] W 2080085469 1] W 10%
u& ()-{W2r% u& ()61 W 100/6 o& () BV W 3026 uR' (1 AYEXL] <a<exkgl3oed C] W 10%
u& #3DV"]W110% u&d)-TW 1@%u F (1 79W 10%; % ( ]W@U% u& Cg-sggml|1§n<o<p<q<
r <{<| <pT-GHW IO W 109 19?) j vgwga/?‘eui( -4{#3 : WARQES UL () -]
\1/\(/33/3 ff& Vit25% ) 2 ;*é g L1850 {v}u i?’l G,qmﬁ. , ) % 1(()2)&]3\[/)(/
"TW 10¢ /n..;’y"ln- W 53_/3..2- (921 witowdue )21 10 mu@,'-Sﬁg_. 3DV zéré&%?@é : C W10
oW 1086 u@l() -1 W 5d% uk' (92%30v 1 W 10% u&l () - | W 3% ug () - PRO3BSATI&|() -1 W 1
0% u& () - R<<<k<<fb. C W 109 W]L0BBUS' () - 1MI 10% ud:4d) - | W 109228052598 W 10% u&
"()-#3DV' 20 10D u&S() - | W 00% u&' @rvic<g<<<<d <: €] WiM2%3DV" | W0y 1&s () - 1 W 10
Yo u& ()-]Wil0% u&s(s) -1 W10% g (5398 <t a1<<f<sT46d W 10% Wobo%s 7084 () -1 W 10
C o %ug () -FIVITIV 1(3% u& ) szvv J.p%dg;{, O] T V55074 U&T 533 T VY 1076556469 1ogs J<<<<=nT
L ClW 109 WiL0% g WI0% §& () -f)jvs_gLJ‘r a U?t(ﬂ‘é%’ g‘ 10% u&
() ] W Ho9%6T3&<¢ +OYHE G0 65* & ()-=(
g 10%&'—%-—6 122220l G4 10#(
5 1094 &H—4—06 g= 21110 =2=224 : bU4
 k"Flovg& (AL [ L g (3 \cE 1 gogng (1665 ]
SH10%BE {Til i " i1 3ads &l () 1.204 10bs & (SIDOGHIS(| cf
109& ()= =2 Vs _ ' " BVBIlB5BB | CqTBR3 vU4]  ()54456%408'|() -
1109% &1()-28 10% & 6)-={ ) 0096 & () - \ S10961& ()- L1556 & () - 3.582931232
qCC' DEE?FRI] - V4] 60-1 110WX ()-<®, ) i|l 10% & ( D% & 5073677705
g\égylgl% %‘ (281&3#}0%) ) - 0_.2-}_'013 0%g8; ()] =HAC Al 1031436806687
0 - ' % - @l 10U =40 U™
[ #10% & L)?g.i gﬂiu\” .N%%:J.U 0 ’z%é/éc' (‘l-fj:izﬁ?
9i!10%r&‘—(§—('- DO =E11PY
%4 0%+&' " M-100 ”9-3!@ %Sy (B 1094
LLL/ L7 LA B db41@# B\ 1n2943' &) - {9 B\v1 004l 8
P10% " & ()28 | 100458 () 1108%#KI I bidlj1dl 2
BV' 1094 " & 28 - { }BVS10% | & 02 { +BV'36084 "|& (D.2{ +F () - 871970828 () -{+
BV" 109" & 29 - { }r LALS-LLILLL 0ZD41D# 47% 1.3 . 2.63516955
BV' 1094 " & %9 - { +BV'SID | & Q) { +BV'sROMA & Qa1{ +BV" 1084 " &l 1) - HRRE & ()-{+
BV" 109%™ & 49 - {1 LLISIL LTNN. TpABV TTO%gs& () - 1BV I0 38 U I FBVIs 764 - { +BV”
1094 " & (-4 BVII0% & )-1’0”‘\/‘\# =
(" LLLL st \g{h feit WA Rt 1ol g (Liu.m L ,Sf& ) {@M’éggg?]
("" BV I0H & —{+BV10% =& (L fLLLL L 2DABY. 10980 8! ) {
(" BV 1(194"%81\4 +BY" 10 4o 823 - [ +F9Ya 0og - g-2) - +R\40oqg b & (1233192243 )L 2D4BV
"10% " BV 1984 ﬁ () 3{+BY" 164" §ﬂ O474B\" 1004 " &1 () -440BV" 10% BII2BN 10% " &
") -{+BV1ZB4 " & () 5{ +LIMVWM0.2 58% 1.41 1.404 1.920768152
MWV DABVIZLOYY " & §) - { +BVDED [ & s { HBV1H3 | & 1 38 +BV" 10% {1 ®s67832HBSWp
("BV'10%9 & () - {FMVM M VFMFM MFDABV1T0% "& () -{ TBV I10% ~& () -{ TOWIp



BV'10% " & ()-{+BV'10% " & ()-{+BV' 10%" & (
BV'10% " & ()-{+BV'10% " & ()-{+BV'10% " & (
+MVPNRWMZM MiMi DD5 W
BV'10% " & ()-{+BV'10% " & ()-{+BV'10%" & (
+BV' 109% " & () - { +dMpMIM MKM M-M1vk DEBV" 1094 " & () - { +BV" 10% " & () - { +BV" 10% " &
"()-{+BV" 109" & () - { +5Wip

(" - { +- MLN6MOMPMLMVM ) D5W#p
(" {

{

("

{

("BV' 10% " &(i { +~MVMVMVM M D5BV" 109% " &() {+BV" 109% " & () - { +5Wp
("

("

{

("

{+

) {iBv 105 & () ( BV 100" & (-
17 November 2004
)~ {+BVI10M " & () {+BVI10% " & () -

BV 109 "@LAIMS+BV" 1094 " & () - { +BV" 10% " & () - { +MVWMVM ) D5Wip

BV'10% " & ()-{+BV'10%"& ()-{+BV'10%4" & ()-{+BV'10%"& ()-{+BV'10% " & () -
+M\/l\/l\/l\/|\/Nd1DD5V#pmethod for insertion of an intraocular lens implant in an eye, wherein the

BV" 1094 " & ()-{+BV" 109" & ()-{+BV" 109% " & ()-{+BV" 10% "& () - {+BV" 10%"& ()-

+BV' 1094 " & () inuMibAMAdMpRaBI il §nc( dlastit B¥ied Q¥flyagiedd ard tRMarkfl¥d " & () - {+B
V109" & () - { +5Wip

("B 104 & () “&{“EW ] ﬁié“é@‘y%a'@?ﬁ%ﬂ% R AR B

("B 109" & () 1 JROU Gl 170 2 bl AP ) o B 108 O

BV' 10% " & +BV" 1094 +BY" 10% V' 10% " & +BV" 10% " &
- §+Bv 10(% ‘& Eia{lwmshmmmémy{mﬂ iy g%“&uwgld{an \l}(.ivi@tﬁé")' &1{E(eye{+5\/{ 1ocyé)& '
+BV" 10% " &
(()Bv{ 109% "2 ( ({ ()umgmdmp@rdnnslrmmmsla\wm "Riof o insgxiion fghedmplant +5Wp
("BV'10% " & () {+BV' 10% " & () - {+BV" 109%™ & ‘() - { +rilr Nt KvN{ NNN_) D5\W#p -
O ("BV'10%" & ()qteWeya%eﬂmme@:ﬂwsnea@thamm@mm ()-{+BV'10%4" & () -
{ +NNNNNNNd DD5 VW
(" BV" 10% "3&" () The Bhéthdagcesiding: ’{o+ﬁd"rﬂ.(l%r % Wherdir BhE iﬂ&fé{oh&n(t}.e{eyB% 109" & () -
{+BV" 109 " & () - { +NNNNNNNmvk D5BV" 109 " & () - { +BV" 1094 " & () -{+BV"10% " & () - {+B
V'10% " & () { +3\86gm or less.
("BV"10% " & () - { +NNNNNNNi M D5BV" 10% " & () - { +BV" 10% " & () - { +5\Wp

- ("BV'109% & ()Tﬁé‘ﬁn\éﬁibﬁ%cd%mﬁ% 1d rg\énleQﬁf{Clémé)l 16 SNWHERHIN diba¥iéPand a
("BV'10% " & ()-{+BV'10% " & ( V1004 & () - { +BV" 1004 & () - { +BV* 109" & () -
{

(+E$NW2D? ) pekgess of s inrpocular lems implany, when dehydrafad; arcless than s 109 " & () -
{+BV' 109" & § F@W 08 I ER Y 1 ot Teis R TahP Vherhyfabadd R Yhe 0% " & ) -

).
+BV" 10% " & (
("BV'10% " & () -{ +#O%O* 06070 O<O M D5BV" 10%{ & ()-{+BV'10%" & () -{+5Wp
("BV'10% " & ()e{mv 109" & ()-{+BV'10% " & () - { +<O@BODO QUOVO_) D5Wip
(54T Sl PR i S O

"BV'10% " & () - {+BV" 10%{ & ()-{+BV"-10%"& ()-{+BV'10% " & ()-{+BV'10% " & () -
{+BV' 10094 " & () infrepeptdy @%vﬂﬁglw & ()-{+BV" 109" & () - {+BV" 109% " & (
) - {+BV' 10% " & {+5V\#p "BV 10%& { +00000001 - D5BV" 10% " & () - { +5Wp |
("BV" 10% 6& () The Bwdndscotding 1o € xmﬂo:yqs Qhizein o+ oy MHikesscof the FaldRIOO000 ?D5BV

"109%4 "BV" 1094 " & ()-{+BV" 109" & ()-{+BV" 10% " & ()-{+BV" 10% " & () - {+BV" 10% " &
() - {+BV" 109" aet@nfagea@mﬁa@mmmmwnm%ssmﬁn smﬁv 10%" & ()-{+BV'10% " & ()
-{+BV" 109% " & () - {+B5Wip

BV" 10% "7&' () A{ icflo@Aochriitn vmiw%c &F (Olalﬁatht&(H’/{wlé’sré]ﬁ tﬁe“wmn

BV'10% " & ()-{+BV" 10% " & ()-{+BV" 10%" & () - { +O0000P P_) D5

("
("
E BV' 10% " & () cdrifhibed Bvbpi& c@)np{»l?e%\éfja(béiyrﬁer(u)hxc{h*@‘ffe;!lgf’é{an&e(a}né \ﬂiﬁ’éﬁ 109" & () -

+

dehydrated 1o allow the dehydrated 1mphmt lo be compressible duning
insertion and expansile during dehydratmn
8 An intraocular lens implant compnsmg an optu: wherein the optic comprises a

polymer which is flexible and clasnc when dehydrated so as to allow the
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the polymer is a water inseluble hydmphlluc gel compnsmf, a copolymer of -
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water soluble monoolefinic monomcrs, with or vnthﬂut water insoluble
: :.vmonooleﬁmc_: monomgrs, and sﬂoxane containing monomers. ,

14. The intraocu!ar.lenS'.in;plant accdrdiﬁg-to'CI.ahn 13, wherein the water soluble - e
‘monoalefinic monomers are acrylaté-:coﬁtaming mono;ners_, vinjl-containing
monomers, fumerate-containing monomers and  urethane-containing
monomers

15.  The intraccular lens 1mplant accordmg to Clmm 14 whelem the acrylate-
confaining monomer is hydmxyethylmethacrylate, methyl methacrylate or

glycery methacrylate or mixtures thereof_
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19.  The intraocular lens implant according to. Claim 13, wherein the copolymer is
. selected - fmm a group mcludmg 2 hydroxyethylmemacrylate N-vmyl-Z-
- _ pyrollldone miethylmethacrylate and polydlmethylsﬂoxane

20. The intraocnlar lens implant according 1o Claim 13, wherein the copolymer is

| - formed from glyceryl meﬂlacrylate'érid a siloxane monomer. ..

21.  The intraocular lens implant accordmg 1o Clalm 13, whetein the polymer is
selected from-a-group mc}udmg SlllCDnC acrylates urethane—<:|loxane-acrylates .
fumerate endcapped siloxanes, and sﬂoxane-hydrogel block prepolymers..

. 22, The intraccular lens 1mplant accordmg to Clalm 13, whercm the polymer is a.
fluorinated. sﬂoxane-contalmng monormer a.nd at least one vmyl-or acryl-
containing hydrophilic monomer. - o R

23.  The intraocular fens implant according to Claim 13, wherein the monomer
tomprises a copolymer of water sol.uiilt;-moﬁdoelfenié méﬂoxﬁers cross-linked
with a terminal polyolefinic siloxane ménomer.

24.  The intraocular lens implant of ﬁny one of the Claims 8 to 23, which

comprises at least one haptic
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