HYDROLIC ACCOMMODATING INTRAOCULAR LENS BACKGROUND
[0001]Intraocular lenses have for many years had a design of a single
optic with loops attached to the optic to center the lens and fixate it in the
empty capsular bag of the human lens. In the mid '80s plate lenses were
'ntfod@%ﬁ;ﬁrﬁmf@m@@@mﬁﬂm@@mmmnmmmm a6
mm optic. These lenses could be folded but did not fixate well in the
capsular bag, but resided in foekESBEWEEN the anterior and posterior

capsules. The first foldable lenses were all made, of silicone..In the mid_ .
[0601] 1990s Anraerylrs ?ﬁﬁ%@ﬁiﬁﬁ%@oﬁff%&%ﬁ%‘%ﬁfi@ %%%%‘b??ean%%‘é’.l%“l’d‘“m loops

LrracheREMIC lens comprised a biconvenariis withacstraigbiedger ing whichhuman
were inserted loops to center the lens in the eye and fixate it within the

lens. Ircgpsuldr’ BAgp O 2S Rt EREBrAiSHARRG TRIPLEN A 1858AS 1Tabe O ™
in len e%ﬁ‘tx%”atré’g%%ﬁ%%ﬁg.thﬁa@},@%%e%&!m@ﬂ&m ate modifiethplate Haptithe
£lenses an , like the silicone plate haptic Iense%#ave no clear

capsuladrmatuaiondsetncRYHNES [ RATSH BIFAB R RS OBE SR STeriol” ™

olaaniSiface A platenartislgnssnay Rereterretbto asrparintiacnalatdenss introduced
aving two or more plate haptics joined to the optic. [0003]Flexible 1zT:L)tcrxlic .
as the opateriativas GBS B AREAMOFESHR BTG PR AL St geons. m o
which GI0IE AR Sl iherotiaosklarlensendmiplapted ahabodmpsular bag
optics. Hydrogel lenses have also been introduced. Both the acrylic and

(0002] hydrogelmatarigisaredadapabletofaruiipknitsdens WietowIPaeeRdg. he market,

~10004]The advent of commodating Jeg i i :
wich ST SR 0 B T LDsiod TS e I e o

1o cleaMpiaHRiaEaMwhieh the jlensioowltitbe prcisibitbonets theqesspr surface. A
material, since it is flexjble and can b veralmilionimes:;

plate hagHAEHSRAWRTS 3%‘517 %%?aagse@ﬁﬁg ﬁ%%lgﬁrg Ea%?é%?\%%o?\%ﬂnge can %e prics

joined felageehaeross the plate adjacent to the optic as part of the lens design to

facilitate movement of the optic relative to, the outer endF of the ha%t(i)c

[0003] On the Bk ey Ry HECHABHF RS TSDP AT REPRATEAK Fexe .p%thalmic

surgeoriOQ05IAR eXMRISASCOMIMadaling denRidatypigsalistldsetamisoptics.

Patent No. 6,387,126 and others in the name of.J. Stuart Cumming..
Hydrogel lenses have also been mtroduced. Both the acryfic anéuhy roléc M8rials are

incapable of multiple flexions without fracturing.
[06004] The advent of an accommodating lens which functions by moving along the axis
of the eye by repeated flexions somewhat limited the materials from which the lens could be

made. Silicone is the ideal material, since it is flexible and can be bent probably several

million tires without showing any damage. Additionally a groove or hinge can be placed

across the plate adjacent to the optic as part of the lens design to facilitate movement of the

optic relative to the outer ends of the haptics. On the other hand, acrylic material fractures if it

is repeatedly flexed.
[06005] An example accommodating lens 1s a type as disclosed in U.S. Patent No.

6,387,126 and others in the name of J. Stuart Curmnming.



SUMMARY OF THE INVENTION [0005alAccording to the first aspect of
the invention, there is provided an accommodating intraocular leans
having an optic formed of solid silicone and liquid silicone, the optic being
circular and having a posterior central portion of solid silicone extending
by an annular membrane to a peripheral annular portion of thicker solid
silicone than the annular membrane forming an outer diameter portion
extending from a poste¥idhBidié RO dnFahitdriox Sidls bfithe periphery of the
(ORI the opHE AWKINEY GOMRKISING: B.caniral ARterionSeeeRd BRFIOR provided an
extending to the anterior side of the annular. solid portion, and (_:Qmprlsmg L.
aECa G MR PR R A RO S UBStAR iy BIRHSF Hidnthe Pgstirfsine and liquid
samnuartmerbrdee; andccapabié bideformationpanchadiguid siicore!lid silicone
cWithin.the ontic setainedhereinbydhe 9&%%%%‘4’ solidiROINS: AR thicker solid
membranes, the optic being designed so that the thinner anterior _
SHEHbr AR PORABI CATERMREE i FS B BT HIRRStp g i ntrisadine from a
paster decrdasean thenitrealsoEavity preissurel o iy iposteripti cénthal sofigprising
aPQAiRA), ANe:hantes eXtEnding fram epRasitesides.afingdenss and IRARS: solid

on the outer ends of the haptics to help center and fixate the lens in the 7
PREHELIAT Dal BPIHE By &, [08 0T ARE6 NG Ithd seuiitnHapectdtfie than the
pirsantion,therenisprovid edh dnagebnemddatings imtraoduldrdedssinowinichithin the
ofiR ORtEEQMRkSESHANPteRhRL SANtAl LRHAA! RY SIRMRLRRAHED BY &ptic being

solid fixed radius, flexible annular peripheral optical component, a central
ISHEBAO B PN ESHPTEHE Cth BHETHYER TR Gt 4B ASehBidHE 05 curvature
upentsal liguidse pticakimatestalwitkinvthedensaaposteriorecenttbd golitbrior central

sé@'ﬁa‘iplﬁt%ﬁi(‘aﬁ&‘ﬁﬁgﬁw&@flmg@w&ﬂ}%}@rﬁﬁgsvﬂ?i%i%‘i@%ﬁ& 30%hs on the

less resilient than the thin anterior membrane and the annular membrane,
O FRLES R BeiRg dBSTHELAY Hive Sritlsry BratRsHipraas phéhe eve
[dftiit]centrahoptichhmatetial toccadsestiet thih thaterientembraneitopbulgied an-
2 IOPWRAT Qi HE GraasE LS TRALS QLGRS AN EINCIRASE S HRILAGINE (ral optical -

power upon an increase of vitregus cavity pressure upon ciliary. muscle _
SEOHR SEHBATSh B HAHES ?%‘%hf?ﬁé‘#ﬁﬂ%ﬂﬁ&ﬂ‘%é’ﬁ%ﬁﬁ{m fRE @y EotpRenent, a
ctrapticeextendifront oppositersides pfithe: lensiandchaveitdopscorbthie:, a central
LQHeLENRds pltbgaptics wdelpcenishand xate Leilensn e sRPSHIBINded

bag of the eye. [0006]According to an embodiment of this invention, a

n
D% cBbiMB ARG TERE EomPiiSes airlE it Hekibte L A iterBlr anterior
migrhdaoptio)préferablylwitmtwd onmare gxterded ppriohsifromicthgnsdlich move
arQEHBrWhm m@%&%£|Qﬁ% h%ﬁ'@%@ﬁ@@lb[ﬁjﬁédp %ﬁ@ﬁeﬂ%o&%% '%@u{hin anterior

breaking, preferably along with fixation and centration features at their )

MATRAFRRAR PHTEHP AT 455588 JFJRIBvACHBRAE BddREEEFp ot tive
padfacenitornthecoptic td fatiitatecaN@ 2GO8ICL 1HBOPGINISRO0T [@nd@LtBon, and
hiRganteugr A ResIprion ayementaf the epUcHRIaliyeito the.LUBLENEShosite
.of the extended rtlor]s._On th§ other hand, tt;ﬁogtlc‘,may be rlgld%(1 o fixate -
sideaChdl 8%8‘#&0&1’8&0&%{3% It Ea e Mt AP LG 7 AR ET iyt fixate
thertvbo dintlentsof Hrebppesietht ien@ntion the optic is of a foldable, flexible

{[ﬂﬁ@ﬁne’ acrylicauhydrgas! materahwithanHnterianabliauld silicangs@id e fens
the I re of a fc and multiple foldi

aptics a oldable material that will withs n

CHHHGT c?aiﬁ%fg&”@.ﬁ. ,f%ﬁbkgﬁegéﬁ?e?éémﬁﬁ”[ﬂ‘éIEHldéo‘Pl?l’i‘& p‘?&%@‘ﬁ%ﬁ&% two or
micave TesHaparhfixationraevibessahd theihapgtick aneyhimgedito thetopticapable of
mLQQBﬁlﬁla,%i&@S@&%ﬁi}&l&%@[@b&‘émﬁwﬁ&@bﬁtﬁrﬁ%ﬁﬁd%%ﬂi@ﬂ%ﬁon features

_rﬂade of solid SI|JQO[] with I‘gewd] silicone both of which have the same
BB ROER, HIECHE0R W Shulit Gratity T QB s B JBhPaIkiAT fgiacent
tothHet @fiitheodgeiétus solution of the natural eye. The power of the lens,

before implantation into the eye, can g changed by (1) changing the

radius of a posterior portion of the optic, and/or (2) by changing the

volume of the liquid silicone in the lens optic during the manufacturing

process, or after implantation by injecting liquid silicone of the same or

different refractive index into the cavity of the lens. During accommodation

with contraction of the ciliary muscle and an increase in the vitreous cavity

pressure the posterior surface of the solid silicone posterior portion of the

lens is pushed forward since it is surrounded by a silicone membrane.
Thic carticeac hiilaina nf a thinnar antarinr membrane theareby increacing ite



100101Fig. | is a side cross sectional view of the preferred embodiment of

the lens of the present invention. [0011]Fig. 2 is a plan view from the

posterior side of the lens. (0012)Fig. 3 is a plan view from the anterior side
WO obaie1sB%. 10013]Fig. 4 is a cross-sectional view of the lensHfkE 550 Bt

the améhei«fvmg Rdeing ardnsreased gurptitedhir amawmmwm lensnded
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e omi@E&he present invention with different forms of hap tics. DESCRIPTION
OF THE PREFERRED EMBODIMENT 100141Turning now to the o
[0807} drawingspalippefernge émbedifrienpissshiowrrifodtaibrtompfisifiddabie. flexibie silicone,
intraoculay lens with. Al %8“% 10 %%ﬁﬁ o AT %Qﬁﬁé?ﬁ%l%’f%ffoldame

acrylic &7 fdrod Hoonen t5- namel ible so d portion 12 (12a - 12d) preferably

matenm@demﬁlmmmamyim ﬁ;lxﬁr@gemﬁmﬂﬁ&ﬁﬁm@qoﬁ kUit siticonir perabhy. the
end oféﬁﬁme é?ﬂ“onﬁ 12a-a %)n%b&&éﬂfﬂg@%@/m' 19,9 %@qwﬁmfgeaqg%e optic.

upon Implantation into t rosed cap u ar bag of'the eye

looog) The fl?%éhl@xs%t%%l@@&%@%éﬁe@@%@ﬁ LlafeNapticsivnich @11' %ﬁ@@ﬂ@@l with liquid silicone
~ of multiple flexations without damage, gnd formed, %hexarg?t

both of iuBhEFTHHPHEL G ERE NADHCS 16 T dtBY By e E tn iy Kt i 5> VY
similar ROFeNARtes d&-extenthdistallyfrornapposite snmkes,}@fzvmezomm 1465, Batore

outer ends of the haptics 16 ma |ncI d flexible fm%F{; iuch as. ;
imp laniglefoseR) if B PERER NG 288 P P abiPRTEigg&oTHon ©
the opti€4.9HIBEOPHO &&%ﬁ%&ﬂé‘&@iﬁﬂ@@f the liquid silicone in the lens optic during the
manufacturing process, or after implantation by injecting liquid silicone of the same or
different refractive index into the cavity of the lens. Durning accommodation with contraction
of the ciliary muscle and an increase in the vitreous cavity pressure the posterior surface of the
solid silicone posterior portion of the lens is pushed forward since 1t is surrounded by a silicone
membrane. This causes bulging of a thinner anterior membrane thereby increasing its
curvature, thus decreasing the radius of the anterior surface of the lens, for near vision: The
thin anterior membrane may be thicker in its periphery such that an increase in pressure inside
the iens would pmduct'a central bulging of the membrane. Thus structure simulates the
siructure of the anterior capsule of the human lens and simulates its function. The posterior
solid central optic portion may have additional single or multiple spherical components or may

be aspherical on one or both of its surfaces. Also, the increase in vitreous cavity pressure can
tilt the lens to further facilitate accommodation.
[0009] Accordingly, embodiments of the present invention seek to provide an improved form
of accommodating lens formed from solid and liquid silicone.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side cross sectional view of the preferred embediment of the lens of

[0010]

the present invention.

[6011] Fig. 2 is a plan view from the posterior side of the lens.
[001Z] Fig. 3 is a plan view from the anterior side of the lens.

[0013] Fig. 4 is a cross-sectional view of the lens like Fig. 1 but showing bulging or

increased curvature of an anterior portion of the lens.

[0614a] Figs. 5 and 6 show variations in cross section.
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[0015JThe lens 10 includes portions 12a, 12b and 12d of solid silico_ne and
wherein the portion 12c is substantially thinner, and 12d is even thl_nner.
wothard2asto enable a degree of flexibility as can be seen in compatng 94013

d Fig. 4. interior 14 is of liquid silicone. As is known, the specific
f@m“éﬁciw o S s nsson RSN P B BV SRl of

hapticto that of the acqueous solution in the human eye. This results ?n either no
or negligible defomation of the liquid portion of the lens by gravity. The

liquid silicone B HeE tHeNdMe 31 BiRTNEF FHRER B Mde s s lsolid
12. Th id teri di f jon,12a prevents . .
o0 S e L SR e

defomation of the pos _
compri@agomlipbrcan be ichangedsrdoping rhanufasitidingstoseleetithecdeseded of two
r for the lens. Also, t ower e ch ed, during -
o iy R 8 e o 37 LS SHEBe ol
acrylicopticyt @00 161 araccanomoglating; theepastesion surface poidianii2adsd 12b are
: forward (to,.the. left in Figs. | and 4 vitreous cavity pressur
S o AL et MUt ke MFAgHBr BV 124 TGS fesed
capsulmdrensétheunatlies; thatidedaceedsermadivss 0f theyenielias papien LRch are
illustrated in Fig..4. 100171Example di sions are 4.5-.10.5 mm ,
e O P aAR AR B
10 anddiaptietel (ppreignabRdamnohip Bsaxmimdthiakne ssoti dptight solefdriRiglil from
- ical thickness. for.the salid silicon.portions 12a and 12b is between o
PO B o ThE e U D bl reer 17
such agidiss jorsteralbis dtsouttthat 658 Ty batidhmanagthe-#fiekbasmebthe 24 of the optic
: IS approximately two times that thickness to WO _
isa 365 8 /%?Leljeégépcwuszoowomms give sufficient flexibility to the solid

[0015] posteriorHensasTheithicidae o @idne nnged 8areaLanis Psiitdie T wherein the
. _hinge area 18 can be a "V" shape as shown but can be a square groove.
portlonilg eB

FhiHGEE A RSty 4re provioRE b Etmeshthar a0 Za bl ieatec of

flexibilantesicambe\veamernt mxﬁ@@lﬂg,ﬁpegorhaﬁﬁi@ﬂé,vZa? [@9&@%’%&{3@9@9'&%1&@&@ sbih'cone.

. ower of the present lens can he changed after implantation in the eye by
As is KB G 5 TaMOUg Tt S B DA £ OO Reor very
similar diainetef vktheipestioncl2tbasal AeleAE08 CBMDRIBRS BF NREL DR negligible

defoma%?oar;[ of the liquid portion of the lens by gravity. The liquid silicone 14 has the same or
similar refractive index as the solid components 12. The solid posterior radius of portion 12a
prevents defomation of the posterior refracting surface. The radius of the portions 12a or 12b
can be changed, during manufacturing, to select the desired power for the lens. Also, the
power can be changed, during manufacturing, by changing the volume of the liquid silicone 14
i the lens optic 10.

1661 6] In accommodating, the posterior surface portion 12a is pushed forward (to the
left in Figs. | and 4) by vitreous cavity pressure with constriction of the ciliary muscie. The
anterior portion 12d bulges with increased curvature, that is decreased radius, of the anterior
pottion 12d such as illustrated in Fig, 4.

{0017} Example dimensions are 4.5 — 10.5 mm in overall drameter of portion 12b from
D to Din Fig. 1, up to a 5 mm diameter portion 12d, and a 3-6 mm thickness {(from right to
left) in Fig. 1. A typical thickness for the solid silicon portions 12a and 12b is between 0.5 mm
and 1.5 mm. The thickness of the anterior membrane 12d is very thin, preferably about that of

a toy balloon, and the thickness of the annulus 12¢ is approximately two times that thickness to

3



of the posterior portion 12a, dependent on the refractive range des_ired in_
the design of the lens. [0020a]Turning now to the Figs. 5_-6 embo_dlme_nt, it
wordbbeneted that anterior portion 12d is thinner in the middle pwhigh\ilo7a013
: £ }.in Fig, 6 under increased vitreous pressure.
e R i e A R B G o Rt hares can be
0.1 mgapShtakibag vtthE eye hiter'iehbypt of thewatbsatblens: I bguleassisove. Also,

. - intQ.t : by a gener I;/ circular.opening cut in thg
B AL 1L B S e RO A QL & SR e en: of
postertheqsdihéador sclera. The outer ends of the haptics, or loops, are

iti in th I-de-sac of the capsular bag. The outer ends of the o
(061 gﬁgzltifsrj '6‘?“%%81’%??‘;5%5 IBr @ BTG 5 BTy (ohth thie tag) euadeadiac mpthination in
the eytiey caseohpryiferor aideenss thpleens.axe defieaied Kpehs can be

provided on the outer end portions of the loops for |mproved. securement
[0019%n the caPsuthirBatyor ik dersan bYderyagEmeis with fibrosissswbichore than that

: inthe eaps followingdhe surgical removal of the central

e op o Cap et N TOLS AL iR THste! e FApgEs 14r fns

[6020ahay haveespaceworchiie arga 18 ORmIE:RhiNOS. ACISSIRBILBNIRC i or portion
es movement of the optic anteriorly and

. adjacent to the.optic. This facilita ) _ ) :
a is SRS B O R ‘r‘béﬁ%%famﬁé%%m%g.laé@ﬂwrmﬁ@ﬁﬁed vitreous
pressuthere has been shown and described a lens that comprises an optic of

solid and liquid silicone and haptic loops or plates, preferably with fixation

[0020] 1 g/or &hiratish lﬁ}g‘fﬁbg}gﬁt@‘é, abthureprid ofleach haptimied in the capsular bag
a

of the hQQ4BE Yarous ehangssumodifications. yariations. aad ofher uses 2 ﬁg%lay a

plications of the subject invention will become apparent to those s
generaﬁf

FHE R ARSEEh S ahi Hey tHitesine ermatiorbrayefiter Wuithathiens and through a
small 0pesRHRRMANG SEAWNES AR BRIMS AU M&ﬁ 594 Iff)gaastflt%leg Rﬁﬁieon ed in

variatiorhséand other uses of the applications which do hot depa
t

the cul-ghifitafit B spEHIARARVEREH BrEMdtentidy hamiecsoveiialbytherelaimse
proximithichtfolewa MMHAT- L& CleRIMER 1See of aﬁﬁ%cgpm@r?gfﬂ%ﬂ%)gﬁ are deflected.

intraocular.lens having an optic formed of solid silicone _ flicone,
Knobs %ﬁ%%%ﬂ&%%ﬁ% GBSO e pestedeerniraliporiondfsalidnent in the
capsulasticooe @Xtepdindhy ensagement with fibrosis, which develops in the capsular bag

following the surgical removal of the central portion of the anterior capsular bag.

{0021} As noted above, the haptics 16 may have a space or thin area 18 forming a hinge
across their surface adjacent to the optic. This facilitates movement of the optic anteriorly and
posteriorly relative to the outer ends of the haptics.

10022] Accordingly, there has been shown and described a lens that comprises an optic
of sohid and liquid silicone and haptic loops or plates, preferably with fixation and/or centration
protuberances at the ends of each haptic.

{0023] Varlous changes, modifications, variations, and other uses and applications of
the subject invention will become apparent 1o those skilled in the art after considering this
specification together with the accompanyin g drawings and claims. All such changes,
modifications, variations, and other uses of the applications which do not depart from the spirit

and scope of the invention are intended to be covered by the claims which follow,



b_y_ an annular membrane to a peripheral annular portion of thicker solid
silicone than the annular membrane forming an outer diameter portion
extgnding from a posterior side to an anterior side of the periphery of the
optic, the optic further comprising a central anterior second portion
extending to the anterior side of the annular solid portion, and comprising

wa shpgle mperpbrane which is substantially thinner than the posterior
annuiar me br&%%magﬂd ?i%@'l?h 9L _59%}@!{%@@@@0%@%%&@9@ solid silicone and
p h y the

within the optic fetained thersin aforesaid solid i
~within’ . | portions and
liqudraibikames, th_e optic being designed so that the thinner anterior
memppangipatian catuthangehin tadiusosfaimvatuterlipom e dhepdidsilicone extending

byaegld a%%%[z%a(lfx 1&%{&3@‘%@%‘(—!&9@%@é?ﬁﬁﬁ%f%ﬁfb%‘ posterioreentrabselitian the annular
portion, and haptics exte 1ding from Q$ osjte sides. of the lens, 6}"5%9&% erior sid
MR FHEDIREP B ST HAPHES 1R E)P %tﬁférlg%glﬂxma?ep S
ofuapgulaniieag of thecpyie, theTinsifetishes ir TIRIRIILWIEFERY HEBpTIEEAR portion
-<7A0¥E anteriorly:ang-Rosteriny Jelativesto o piatiendsndfdhe extendingngle membrane

ortiofis. 3. The Jens.as in Claim 1 wherein t id.sili i )
i cha RS U D CErgl o U ARE NG BRECRRURE eformation,
arslolfipricofidumanteiyethe opUE THHENIEASEEH! Biaie 1 osngn LAYt
nERMRLESSIAn of thapastesapstrfacebyvitibous pressirecanvass@eion can change

111%%%}1%% (g%l\l%'flﬁg:z, OL\?VQ Eﬁ%t}%gt% M@é@'ﬂs&%_@@%@é&@@%ty presyure on the

i Syt 0 1 o PTG LS SPH o, nd o
oiiRiBdwherin e oplic has tadii ofrcareatufeacedhvelenpatid seiRinar bag of the eye,
Whorr%_the leﬁ;ﬁéﬁ}éﬁ%@@%@lzﬁm MEIFRRIgLPRL frixaHeRRt tha@iliaty and posteriorly

muscle. 7. The lens as in Claim 1 having a radius of curvature of the
rofyitie o ot sofa SliRs e BPHBEIENS! or anterior portions can be
changed, dufingmanufactliring, o providhermhdadisianforts desigmtbilicone have
ap ‘§’r?“é%t§ tgrikfsﬁflé iﬁ%ﬂ?ffé'@ﬂﬁ%ly%!@@lﬁ@ﬁhtﬁ@@@ﬂ@ﬁtﬁmhﬁ opticiear s
opti C_g4‘ Thg}grg;nasa 1'1(1)%&/;7(1: l’fac{]egipgget gu%@&%%f?&'ﬁé@iéﬁ'&?% '}Ebgtﬂ&‘ior surface
by vilreous pressure can cause a symmetrical bulging of an anterior surface of the anterior
portion.
5. The lens as in Claim 1 wherein the solid and liquid portions of the optic have
substantiatly the same index of refraction.
6. The lens as in Claim 1 wherein the optic has radii of curvature to give a patient
within whom the lens is implanted emmetropia upon relaxation of the ciliary muscle.

7. The lens as in Claim 1 having a radius of curvature of the back or front solid
surface of the posterior or anterior portions can be changed, during manufacturing, to provide
emmetropia for a designated eye.

8. The lens as in Claim 1 wherein the power of the optic can be changed after

implantation by changing the amousnt of liquid silicone in the optic.
9. The lens as in Claim 1 wherein the thin anterior portion has a smaller area than

the central posterior portion.



9. The lens as in Claim 1 wherein the thin anterior portion has a smaller

area than the central posterior portion. 10. The lens as in Claim 1 wherein

the 'Fhin anterior portion has a larger area than the central posterior

portion. 11. The lens as in Claim 1 wherein the thin anterior thinner portion

has a smaller diameter than the central posterior portion. 12, A lens as in

Clain & wherinlthe ahin Shéror pbeEOR AHREPIFAR (R AR R Jarger arca than
th%ocse%e%% IrJ]jE)n5 '@B@’%@“&‘% A lens as in Claim 1 wherein the posterior

portion includes an annular membrane and the thin anterigr portion is

thinnéi than The lannatan sdsieribrdmatinaHm Sbrakgi T A ANshEYE G has & smaller

di%?é@é}%?ﬁ{?%ﬁ'ﬂ%; tigshaygRhinge adjacent to the optic. 15. A lens
as In Claim 1 where there is a'360 degree square edge on the posterior

side dfthe périplresaliafiieiar hotroRTEE Abfery EIRT E4AHAM WREFATH i the annular

. gsggljtleogj%egﬁ%gé_portion has a fixed central

13, A lens as in Claim 1 wherein the posterior portion includes an annular

membrane and the thin anterior portion is thinner than the annular posterior annular

membrane.
14, A lens as in Claim 1 wherein the haptics have a hinge adjacent to the optic.
15, A lens as in Claim 1 where there is a 360 degree square edge on the posterior

side of the peripheral annular portion.

16. A lens as in Claim 1 wherein the posterior central portion has a fixed central
radius.

17. A lens as in Claim | wherein an increase in vitreous cavity pressure can cause
the lens optic to tilt to facilitate accommodation.

18. A lens as in Claim 1 wherein thé posterior membrane extends between a
posterior axial portion and posterior and anterior outer portions of the optic, and the anierior
membrane is centered on the anterior side of the lens.

19.  An accommodating intraocular lens in which the optic comprises:
an integral central optical system supported by a solid fixed radius, flexible annular peripheral

optical component,



radius. 17. A lens as in Claim 1 wherein an increase in vitreous cavity

pressure can cause the lens optic to tilt to facilitate accommodation. 18. A

lens as in Claim 1 wherein the posterior membrane extends between a

posterior axial portion and posterior and anterior outer portions of the

optic, and the anterior membrane is centered on the anterior side of the

lens. 10:Anaceorimosiating dotrpogularcensininhicth the«ptia ddmprisdsane,

an integral central.gptical tem art a solid fixed radius, flexible

annuldr SEHBhERH %BRE&?%}%% ‘rﬁ 151(?5%?% ®anterior optical

compqnamz@@m pEiSiRg z’bmlIﬂdﬁﬂ(ﬁmﬁb@hlesm&mb%ﬂé:;yaaﬁemﬁlialdtqubjnbrane which is
cal material Vﬂthln he len osterlor central §% |d flexible o

Ry S SHLIE oA VR GH & Bk P A 0L FELA R rane
than ﬂﬂﬁdbmraﬂter@mmammmg@m M@&mda&mﬁyk&aﬁeomputhﬁhg hqmd central

rior optic bein ned to move anterior | iq
Lo G oot A0 B R AT AR GRG0 Bl e s radius of
dorward tondearease its ddivg ef guneatipenandincreasefitd trefractivety pressure upon
an increase of vitreous cavity pressure upon ciliary muscle
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