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Capsul ar opacification. 5 Background to the Invention
Posterior capsular opacification (PCO is a conmobn
| ong-term conplication of cataract surgery. During
cataract surgery, thel | ens capsul e
'Flélg'li?‘fﬁglr?\%tlbhe natural lens replaced with an

ular lens. The posterior |ens
capsul & higrmvergionntedates #f @er indtaogeley, lems ahieh,L0n use, inhibits

Lthelial cells of.the natural lens may remain in the

Eﬂglcé'é’bé’ﬁ‘f’éu'éqt!bi‘f“dk“’“”"rhese cells can nmigrate across

thck@mjndst@rthgqm/gpﬁlohhe posterl or capsul e, causing
it to gpaclf The effect is.simlar to a

catara toséﬁf [t SRPEHRE °P€(é}§'5ﬁt"?’% ? Qﬁgt)l Hesa cgPMmEeen  long-term
C .
" §6mPNEAMidn BREAGAL: surgf&?hgﬁ,lrg%e?étﬁrﬁt%@ QG CHe & fHiral anterior

mor e nC|Idrenrathe he”'st an .
t lerst gepsuleois PeDOVed namdjyheumtural lens replaced W|th an artificial

A R TR SRS M ARSI BEE U Sy i

| epitihelial ecdliseofofhet hatupaisleeslmay aepmin én the lemsard:apeule equator.

¢ B350 HIR o4 o, AfosS e inialnanTace Ph S GORtETRr capsule,

r 8hiiS1Ag it #ESPEdITE Mtheddfbdtens. Id@('ﬁ9§ sﬂﬂMaﬁb'é@ata?Qct and for this
EP- A- 0962196 desScribes an' intraocular | ens wherein the

hegRsoeds gpeetigiegsatied (rasondaty, catarast’t iRGH I%Qeﬁ;éelaﬁd occurring
Hﬁé%%hﬁ&enﬁggﬁ? ﬁl%l,gahltgart of the haptic can be
fu

y conpresse I'n a second stage, the distal
part oflhetstardgrd ireatmaent forP COnp nesdwujun.ytipivov-atieniaium-garnet

BB sl STOHF ankuliiplndl i Rt RRbastioteeHlelan Boening

pirofheseehtréot theZostaridrivapsbis, ¢o pkmdutde% tleamayea for light to reach
Rhbg” Aol st S o S b s g etina

réétlé@:hﬁ{érf?‘é@d |SHYEBMBgemaparisavent i on An intraocul ar

| ens of the present |nvent|on conpri ses an optic and

one oFPrbr a%gsl@%ﬁcr'\hﬁér@" intraRcUbRr lenshwhargin dhe diaptics are
o d | ona??fﬁ"\%t i alf'st RhGE 6 Eérgp?%sm? th@BﬁunﬁEP'péW bf:ihe haptic

conpri ses, —aroun c, an an
r cam badully compressed and in a second stage, the distal part of the haptlc can

be compressed, to provide a lens that is eventually resistant to haptic failure.

A number of lenses for the prevention of PCO have been proposed, but
on the whole, little if any reduction in PCO has been achieved. There still exists .
the need for an intraocular lens which is effective at reducing PCO.
Summary of the Invention

An intraocular lens of the present invention comprises an optic and one
or more haptics, wherein the or each haptic can be compressed in the plane of
the lens, and which additionally comprises, around the optic, an annular rim that,
in use, is in contact with the posterior capsular sac. The annular rim is
preferably present on both the posterior and anterior surfaces of the lens; this
facilitates insertion of the lens since the surgeon may not need to distinguish
between the two surfaces.
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in use, is in contact with the posterior capsul ar sac.
The annular rimis preferably present on both the

w@omioLises and anterior surfaces of the | ens; P¢i/€B2003/003122

facilitates insertion of the | ens since the surgeon

may not need to distinguish Between the two surfaces.

WO 2004/ 010895 PCT/ GB2003/ 003122 2 The thickness )
(i.e. Thethidgiass (be. thecdemlLoefdhe @nmulas rish i Richenaply greatest in

%F@igﬁtp bidmaf td ﬁpﬁgéﬁﬁégﬁé. TRist Aoy eé‘%épfaé‘iﬂtb!d?'the lens
IPOVA " EasT er- To I'ng the lens ~ and 1 nsertion
tancbingbrtorsthedugtr a smaller imeisidrh eTlod alngrege im thidhickness of the rim
t.hi ckness, of the rim is preferably gradual. 5

PP N SCABPYY 9'#ld?lor each haptic is curved and shaped

such tpgferably, 3hé of shch Haptie i9tukedriresshdpad élich that, in a first
proxi mal part of the haptic can be fully conpress

ed,
ariage ioh campeRgien. 4R REOXiMad partafne paptic san beduly spmpressed,
S8 R0, ) e PR A0 HEpIBBA B BorBessea. T
neiorstagei sgmpoessien  bas weeen t $lwown noabe tpastiedarly 1effective in

Lenses. of the_inv [ r ' at inhibiting
pegiN@ia s %On%@%tgb?%@&?ﬁgﬂgéﬁ g&é ?@%%cgct bet ween t he

ri m of Léssopf i theaavdritienpass esffentivecatinthhibitirg RRCO.  Haptic
Cirowaepen sbave SR haesh Perhd 5 bRloplian e postror
Biifhodeedd Mhirfainet, e dretahtitpthdmigratior! of 8pithdliztBells into
view of an intraocul ar |ens enbodying the present

itheqastenor lengEegion t o 2C are side views of

i Rk . ' with the exception of Fig.
& Scfion®tifie i Tvention. Fi gs. 3A and 3B are

reépecEiigvell s pl planawigve of -avintradictiarvieeesembodyingnthe present
20 of,.the invention in which the thickness of the
AA¥EMY ™ rimis greatest in the region of the optic

bi ndi nEigsheAhRPPICT ardidide ieWws @f 4Rtradculan fermasy whidte with the
Vi ews 0 f%ur | enses $f the i nventi o&) Each | ens
eepticaof ig- Alngmbody Hepresgat ByeplieR-or and anteri or

faces;Figacha ah8™B e ré’szdécﬁ_\/QW diar BRE e0E-a@a9ERid VieWstdt a lens
respect "to the others. 25 FigS. 5Ato 5D aré simlar _

taf te ipventipninwhish thgdeisknessaf the annidas 681 is@rgatest in the region
of the optic binding the haptic.

Figs. 4A to 4D are cut-away side views of four lenses of the invention.
Each lens comprises an annular rim on the posterior and anterior faces; each
lens has a rim of different geometry with respect to the others.

Figs. 5A to 5D are similar to Figs. 4A to 4D, except that the lenses only
comprise an annular rim on the posterior face.

Figs. 6A and 6B are "roll-out" representations of two lenses of the
invention, i.e. they are views of the complete optic edge. A plan view of a lens
of the invention is also shown, to clarify where a point on a "roll-out"
representation corresponds to a position on the optic circumference.

Description of the Preferred Embodiments

The size of the annular rim is preferably minimised to allow the optic to be
as large as possible. Intraocular lenses are generally inserted into the eye using
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conprise an annular rimon the posterior face. Figs.
6A and 6B are "roll-out" representations of two | enses
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optic edge. A plan viewof a lens of the inventionis

al so shown, to clarify where & point on a "roll-out"

30 representation corresponds to a position on the

o injeetpr,daritnisraaseca leas of thr inventien must becakie teyvithstand the

Eabad gﬁﬁk%ﬁ&q_e size of the annular rimis preferably

mnimsSed to allow the optic to be as large as

possi bAdend oftthadoegntionineansesmparise geoptiabf yegatser aredior positive
into the eye using WO 2004{010895 PCT/ GB2003/ 003122, 3
a?PW?ﬁSedty8¥93' NAYFYNSP QUL DUl IFAETSH WHETRIEAL Y &n-1 Diopters.
MAicAH e pewdistili it dinfitee thé@ité afe @f tb Ri3AdDioplersA

| ens of the invention nmay conprise _an optic of

negat | SECHE Shapsssizeol Biganryar rimypproporiien te thepgwer of the
| Loebe E ( iy 1 = -] . . - A iCak.:
le hEPoepBEslc & Sfpst Byis Iicn B Ridtnealibahy: 2 ihis may
Caltgw thessizeSbiithe rinhte behealetisitedbsioiply ihvedetarminiing a patiest’s optical
pro\lgorrtional to the power of the optic, it my be

p%% ble to express this relationship mathematically.

Thi s nBybodinents tof ¢hes ird@ntibn twik noivbd dedxribeal isyhvaly et example

sinply by deteymning a patient's optical power. 10
Eﬁmﬁgfﬁé%i‘? t@ft’:‘?l?@CP’%‘Pé‘ﬁgl r@MM9Sow be described by

vay of FigXxamgHofvs ¥ GrtraSERECRAS Hairig8n ¥t P adrhpliking convex
draw ngsS. Fig. 1 shows an intraocular |ens having an

daces (the pesipripsiang Janiseshownlcand haplicsastand ab. flaaeh haptic
. § <onipes L op- i
mprieel dpdiltel $0bpEcivaly A8Tant 42 TpaRid foints of each

papertrepét Bmahd 685ang &t ameBbasresshawrd 6a, and 5b and
6b, ar sho|yvn These fe ttﬁrgs.arle such t.hat fitEi thi alt. leads t
conpr e SN EFIUER &R SN NAE ydal (GMRIESRIRA, A the haptic leads to
it Afiene of\eppssitel wallkofaperdpertere, finght the dppbsepisied 5a and
poi nt s ga and 6a, and 5b and 6b, #nto contact, i
19 raf, SR End-Bhgntp a%sacaéﬁe@w defiipg asPraymal part that is fully

do &yigh
S%Hm;?r%%\%;@@' atiada &jistiap bakt teahh@iderg fURFSF _&Baﬂfgr'%%gieéﬁ. Such

ession. Such 20 further conpreSsion brin

ofuggar cempressiosdingsape distal gpsoheachnaptiq suhstayiallsdnto contact
with the periphery of the optic, to give an essentially elliptical shape, in plan.

The lens comprises an annular rim on each of the anterior and posterior
faces of the optic, respectively; the posterior rim 7b is shown. The periphery of
the postérior optic face 8b is also shown.

The haptics hold the capsular sac tight against the posterior annular rim,
such that epithelial cells are prevented from migrating to the optic region. This
inhibits the onset of PCO.

Figs. 2A and 2B show lenses of the invention, each comprising a biconvex
optic 1, having an anterior face 2a and a posterior face 2b. The lenses comprise
compressible haptics 3a and 3b, and annular rims 4a and 4b. In each case, the
posterior capsular sac 5 compresses the haptics, such that the posterior annular
rim 4b is held tight against the posterior sac. The lens of Fig. 2A is of higher
power than that of Fig. 2B, and requires a thicker annular rim since the biconvex
optic is wider.
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posterior faces of the optic, respectively; the

posterior rim7b is shown. Thé peri phery of the

posterior optic face 8b is also shown. 25 The haptics

hol d tHRig. 28pshaws a saaventigne algaahl@@ptthC&a@t@rd"aﬁ lens. Instead

fnc?lﬁn%réé é@%qfnﬂﬁ.ﬂ%@ﬂé %Dé& eét.:lrgéce‘éﬁftﬁe %rp‘ﬁﬁ@ %Eﬁf%{cﬁgnth the

Otﬁﬁ;ﬁtc @a Q@Bb):aweﬁébweiydaﬁ&eﬂh Ghhelsertaperenf eddes fail to prevent
invention, each conprising .a biconyex oqptic 1 . havi

...... TeYillat~Yeo] ar o

%Ibﬁ]ﬂg{?;lgp §ige@ llﬁeaﬂw %I?}BgﬁgFIUﬁVVF%ldélI?bluotﬁllé.u uays;%u sac
| 8RS G RPRISAGRE ca@s ﬁr@gnﬁ@ﬁaebh@@mhlscga@aewmngm PCO.
an

and annul ar rins In each case

post erFigs. 84pand 35 SJW 8 lensrpimilasda thalofifig: /l @xceptimthat the
t@gkﬁggg tcﬁ%ée&{ ritflariis 'a@breﬁééplﬂ Bné ?‘?&éh%ftth%%tlc binding the

e pos erior sac
hihgbtéy. pomer than that of Fig. 2B, and requires a

th| cke ar . r. et onv .
L B R B bE B O Phor R Wafgh gy be sutabl
vawseaurpﬂﬁwwésémaﬂnvéhmr TreplenseBGer shawdiingelation to the
I nstead of conp r|S|ng an anpul ar f{qrr]n the ed

sRPFRERE CAPSHIRE SgFt | B3tk lempas @ differchtEm ag ‘gfmﬁt!v( gaarticular

%?Me% Fhafefef tS%é ?é@'ls\bfﬁ"@ AL Wheld ﬁ%@nﬁﬁé}ﬂi ﬁgptﬁgﬁﬁéctlvely act

f al to prevent ratlon Sl nce Jere stil
eas$ atsinglepsit @re\mmg fasé agamsbthef mSt@'aWsQﬁFéﬁU@fa%ﬁC 5

dth t;
esul tFigs B BCR sl mRR infbSabfis o 8le it Fiod A to 4D,
t exdeptthatfedohglens oevk;cecpmpiises hdm ohdhe pbstﬂrméace)f t he
annul aE ri i eat,,e

bi ndi n lngh %re E? gu qrgs%r%% l$ﬁﬁ§{?é‘ oﬁ&o lenses

OBf thle G RIRL Nh @‘énbfél Clhlsrm&rbblesmlrédbt@théébtfmldtﬁat the points
present invention._ The Ieaéﬁ are shown

[ 8@ 5 enaR 705 (@s8howp &t BigsoPA erg OF) hecayse 2ol ashiersefrect of
aw@ékf{, cfgag§é 1 &@p{&é&é@d FR8N b @a+@fr0mr |ﬁi&h§ﬂﬁ#le'cﬁons

ens o |Og D, where the rimand haptic
ef f ect Fige B shows alens thegnéemtmrtwhgrreetf,@ueﬁigef%féhe optic abruptly

SRR B B0 4 R Lo MBL o 5 ol P ginco sion
essiife feamehe vttl'enuseaayl bé essiffaint to doeeitbe poatariomcapsule into
ﬁ '%8?rt1e(al'r' Ircgg:r;lons such as that indicated by the angle B.
Fig. 6B shows a preferred embodiment of the invention, in which there is
a gradual change of edge thickness, allowing a full (i.e. 360°) seal between the
barrier and the capsule, substantially reducing any edge glare effects. Angle A
is preferably less than 15°.
The following Example illustrates the invention.
Example
Experiments were performed to compare the extent of PCO resuiting from
the use of a known intraocular lens "A" (570H Centerflex™ lens, Rayner
Intraocular Lenses Ltd.,), and a lens of the invention "B" (570C). Essentially,

lens B is the same as Iens A except that it comprises an annular rim.
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the points 900 and 270 (as shown in Figs. 6A and 6B)
because a known adverse effech of thick optic edges
is an increased risk of glare frominterna

r ef | ecdAli enses25ediig this Atugydwad an pptie bey diameter ohbi7érmm and

o fofe & 2D, BhIGRY R ech hERTRER yadd e tonses

sigresiniilagted infr esslontsdd memhbeby the same surgedre
InsuffJ_CJerlI to force,the posterjor. capsylg,into the

o~ n A Ca !n

" cor ndPUINERIEREPigMmanted ralblls WaIg 'é‘é‘He‘d‘*b&rU t"Hé’"%.'ﬁd-I‘ =8
Banifiag - wH p?@é’é%dafd?rﬁfrgéfyﬁﬁy eﬁgﬁlj'dﬂﬁﬂén akitth e cyclopentolate

i nventi on, which there’is r adual change of

dugsoepara @@@l 2.3 phanyiephring|drops,. appl@sidyp@@ay every 5 minutes
BeF WeeRiddEs. b@ﬁéétﬁ%s@'\ﬁa# %Btéiﬁ@&%ﬁﬁ] anYRfLARSEAtF Ynjection of

reduci ng any are ects. gle A'Ts
pﬁém:r@hyddoebbrtdea(ﬁO]rﬁg/k@hand alylazineny BgAfp) i@ a mixture of 7:1,
i |l ustr

Ex I 0 i t ,
VEREESEE i ateR SR prpERBa e T SRAPHEE Hrisintic was
fdlsorplddeel MS@de eye [sriemnto bé?iihﬁtr@‘s@fgehen%e/éreé%?&hhd the eye
Centerfl exTM | ens, yner ntraocul ar Lenses Ltd

HRP drapsekingn @wticrm@merroﬁn B'liq spergumpaspiecas [tcg,retract the

ligies B is the sane as |lens A except that it conprises
an annul ar rim WD 2004/010895 PCT/ GB2003/003122 5 _
Al ehhsmg apaplici techmigye enddg 4eiss surgipel migsoagope, a fornixed-

$ 5L g ébglmcftlgalz‘%msa@ghnoﬂeﬁeﬁ\Q?Hﬁéaﬁ%‘{\ﬁ{mMess?lﬂnb% incision

each type were use enses
iwe theremade usingredbeaverdblade aad thg driierismorambegwas entered.

€ hlsguhSbats 0. E0CuT R ed Tdgiercta e ety cnamber,
bl | Bwedd bymjé@tidrpcbf afméébéa&ﬁccmmeammrﬂb@b@lusw Bausch & Lomb).
h drochl ori de and 2. 5% phenyl ephr| ne drops,

pplied
tropFRIY 9”@?‘& y OSCQH% Wass usesh tes creait &s. conﬁggpﬁ%sqztgvmnear

(ARG Qi3 A BB 315 1 Boh! Thetbyapo nancriece
r(ﬁJQle)CDQP%rVIﬁIG(m Gegesfl 0,000) wasdasrrted mécb ;he Epeiedonghamber for
' BB572) oPEER R EBRERR AR Hehele RS alBRg 1000 ana
™he n'arcﬁaepann 11¢i0,008 sk unmmlﬂwerredddad tmeacte 500 enl of irrigation
rg%?uq%ri toafré%ilff‘atlelpupllpde la‘flon em\gacor',?rozil %ammaﬂgﬁr te end%capsular
technique was used with the phacoemulsification to take place entirely within the
capsular bag. Any residual cortex was then removed with the same handpiece.
After removal of the lens, a viscoelastic was used to inflate the capsular bag.
The 10Ls were then inserted into the capsular bag using the manufacturer’s
recommended injector system (Rayner titanium injector). Wound closure was
achieved with 10.0 monofilament nylon suture after aspiration of viscoelastic
material.

Combination antibiotics/steroid ointment (neomycin and polimixin B
sulfates, and dexamethasone) was applied to the eyes following surgery. The
same ointment was placed in the rabbit eyes four times per day for the first
postoperative week. This was then discontinued after one week. In the second
postoperative week each animal received topical prednisolone acetate drops
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chamber was entered. One nml off heparin (10, 000
units/m) was injected into the anterior chanber,
ffﬂurov@@Sbyer e cwithy Hissonginuation af Abei dropst iellowing the second
(éggﬂ St Bausch & Lonb). A capsul orhexis

rceps vvas use to create a continuous curvilinear
capsul &lloges wetaqewaldatadﬂxyeslltcbamarmndnah@ and Scﬁremfor ocular

TGS PABRSE A0 FRBCIUBEIERRS AT s post-
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of egl nephrine.1:1000 and . of heparin (1
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then 1 ARBE 8 7R WnREL BRGmudHor! B0 1iPe8)wEgEd, T Bimals were

oénéstbetisad usingva $MInaatsamus<Mar infeatiohafiard: H anigtur@ ©f ketamine

C ul b The | OLs were, then i nserted

AP GRIorRRY and e, Ands e fumanely cghAbggtawith a 1m
lﬁltr%QbﬂbuSYﬁ}éﬁﬁbh F&m’;ﬁé?ﬂobarbﬁal %Hiuﬂjl?ﬁétﬁytbm Mnﬁw (Euthasol®
cl osure was chieved with 10.0 nonofil anment nylo

sla?lmrvaf LePO%?é?r'@sat il BRiroglobes cvelieaghyeleatsl ﬁadewla@ﬁzd in 10% -
Q%df%f’eé%r‘rﬁ’élﬁggf;ﬁéeﬂ S Et ThE e%l& ﬁe@gtﬂsected

ImXin B dexanet hason
t@orpnallyey.at ahtgrlapie ﬂi‘@ aguaten YGrossexaganatiar mdmmtogeaphs from

PHBSReb ot BSabaRite B ARetefu WSS (RSfpiBY ekl ne P
acﬂe\ailopnmenweélﬁwe intertdity @‘ewn:hliﬁndopempm@raaﬂw weegcored from

et oeen Flenost! sl Catnsbe) RosasSUrg. A0S 1R (1988), for

PEstaflgvf d helhed enéddmmgt | on of the drops fol | owi ng
the second postoperati ve week. Al eyes were

eval ual adleplsunmarisasihesesHitsat th@rP%Q@cgaag ganediom a posterior
géke ﬁlﬁgf t‘Pr'iYaBl%sg oD Zo IuQ x }%f?rtasl‘r’@ él‘rﬁ\%ﬁbﬁt eye, 0OS

e ‘weeks post - ratirve
s(@ou!uaﬁmetem)j@ the lefi. fin eaeh’neyepmnttfal end peapbeiat POscores were
L’Iﬁ%r for lens B, and higher for lens A. The average central PCO scores for
lenses A and B were 0.90 and 0.3S respectively. The average peripheral scores
for A and B were 1.85 and 0.83 respectively. This illustrates the desirability of

a lens of the invention.
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in the plane of the Iens, and8which additionally
conprises, around the optic, an annular rimthat, in
u3EAHWS in contact 5 with the posterior capsul ar sac.
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aperture of which opposed points are brought into contact, in the first stage of

compression.

6. A lens according to claim 4 or claim 5, wherein the or each stage of
compressionis essentially continuous, full compression being reached gradually
from the proximal end towards the distal end of the haptic.

7. A lens according to any preceding claims, wherein the annular rim is
thicker in a region proximal to the or each haptic.

8. A lens according tp claim 7, wherein the rim comprises a gradual change
in the thickness.



