ACCOVMODATI NG | NTRACCULAR LENS (Al QL) CAPSULES Field of the Invention The
i nvention pertains to accommdating intraocul ar | enses (Al O.s). Background

of the | i nmonly owned PCT International Appli }
PCT/ | LOZ%@%&Q@%&% | ed Accommpdati ng Lens Assenbly andggﬁgﬁﬁg%@) 7%)8n 27

February 2003 under PCT International -Rublication No. WO 03/015669
illustrates and descri bes accommodating intraocular lens (Al OL) assenblies,

the contents o ' re. i r rej e Al OL
assenbl i es eack%mﬁg’@mﬁ&@@ﬁd%ﬁfﬁ% {‘Ag{cglre) éé?lﬁlﬁsfi xed in a
human eye's annular ciliary sulcus at at |east two spaced apart stationary
anchor poi rifieldsef thedhvértiomy act as a reference plane for an Al QL of
continuously variable Diopter strength affected by a human eye's capsul ar
di aphr agm under Theribveanltionfpeithins spidcoainerdalting éntedolcular jenbaxd\Alaxid).act i ng

t hereagai nst froma posterior direction. The haptics systens include a

rigid plan aptic ate wwth a tel escoping haptics nmenber for sliding
extensi on. aér%rg‘g ‘&‘fﬂgb‘eﬂwe’ﬁé‘b‘éssari |y be made of a single component or

frurd o ool Thommaatbcepid P TerRuo g e oCLirbapnbl’, " °
sel f - anchordnfigedddoliiddangd GRIABRENY BRE JubliSRAITE 27 e¥Rdr ST03

I nternational Application PCT/1L02/°00128 entitled Intraocul ar Lens and
publ i shed amd2OPGiiduetn2082 RuidientiétCINol M@ 108 4X1566@ i11uBtrhics and idestriles WO

02/ 065951, the contents of ich a i_ncorporated herein by reference.
Commonl y owviEY™ ajipg é"rtf?gﬂ\ﬁgﬁ s Hleaatsﬁgﬂbll\ﬁz ﬂﬁ(ﬁ?ﬁ%’ﬁ)é’%/%@ﬁ%" entitled
Acconmodat ijpg, B&Eeﬂoﬂ&bﬁrb}ﬁé}&eﬁéé effhl 1881280 de A EATIREaH LR . Mﬁ?a%}ﬁ%@”ent

| mpl ant and published on I0 Novenber 2005 under PCT Internationa
Publ i catdi orsydlem a@pRUCS/bEO0@4]y fixedsinr ahewmameyge’s annular ciliary sulcus at at

least two spaced apart stationary anchor points so that it may act as a reference
plane for an AIOL of continuously variable Diopter strength affected by a human
eye’s capsular diaphragm under control of its sphincter-like ciliary body and
acting thereagainst from a posterior direction. The haptics systems include a
15 rigid planar haptics plate with a telescoping haptics member for sliding
extension. The AIOL may not necessarily be made of a single component or
material. For example, the AIOL may be in the form of a sac filled with a fluid
or gel. The haptics plate and the haptics member are preferably self-anchoring as
illustrated and described in commonly owﬁed PCT International Application No.
20 PCT/IL02/00128 entitled Intraocular Lens and published on 29 August 2002
under PCT International Publication No. WO 02/06595 1, the contents of which

are incorporated herein by reference. |
Commonly owned PCT International Application No.
PCT/1L.2005/000456 entitled Accommodating Intraocular L.ens Assemblies and
25  Accommodation Measurement Implant and published on 10 November 2005
under PCT International Publication No. WO 2005/104994 illustrates and
describes AIOL assemblies enabling po'st‘implantation in situ manual selective

displacement of an AIOL along a human eye's visual axis relative to at least two



describes Al OL assenblies enabling post inplantation in situ manual
sel ective displacenent of an AIOL along a human eye's visual axis relative

to at |eagh hiaapased apart stationary anchor points toP%Tﬂﬁfoioii/%ﬂ%OSi tion
to ensure that an Al OL assunmes a non-conpressed state in a hunan eye's

constricted ciliary body state, the celt-ents of which are incorporated
herein by reference. Such in situ manual selective displacenent can be
ef f ect ed pospacédmpaanstatioramy archoo pointst tofactesirappodidon woertsnmcthaioan Af®kh is a

natural reaction which t ica(slty d.eveLo s over a few m)gt hsbf | | owi ng
extract i on BPUTRE? ASACEITECSEY 3915 PR &6 s copticied siasy ppesPbns, and
al so a subj @etcbﬁteﬁaa&g&vmgh%veeﬁllcs{bhrﬁéf@ﬁéﬂemwéfalemé?l S®h fl it ARhual,

intervention. Such in situ nanual sel ective displacenment can be acahi eved as
foll ows: Fisescliva dispdaeateat bapbe effestyd pesn fimgrlantatiai fi ngrrect dos capstilar Al OL

whi ch is. manual | y di spl.aceable relative thereto, And second, a haptics
system v thcogltraf;%%jtw 16 lﬁélpf‘?tﬂ’éa?ﬁﬁ?ﬁ“ﬁﬁ WE&F‘a&YP%ﬁgé}?é’FHP\?eOVFé@ 5‘?% capabl e
of ~under goi fgn Rk 8stidwin@&dxea bR O thk U leﬂtssét{élhﬁm&‘r'%#e’g'rlﬁﬂnlrﬁqffﬁming an
integrally formed Al OL” Commonly ownea PCT I nternational Application No.
PCT/ | L2006/1e09490%6 alsbi a |seljess changlag iayesightt peertivieamithemsnifval Glinical

Assenblies,. and Di screte Conponents, Ther ef or.. publ i shed on 05 COct pber 2006
under PCT |I'REEEY$EOon FSP%ERE&P?‘B‘&I coiils J5BBPADSH N P GOhENSDES and

describes Abflbwas 81| d @xcRRARIIIRY S?Q&h ﬂof@ét@fﬁﬁﬁg h Qikcidle ATOY. WRRHAL _
sel ective displacenment of an AIOL along a human eye's visual axis relative

to at |dastmemmllypdispldceable relajivat thorese.y Ammt kepongdon rtaptico spstete switkedit posi ti on
to ensure that an, Al OL assunes.a non-conpressed state.in a human eye's
constri ot ed e P AP BodT el iR SOLUTRE O PR ERE WS S HEB PRt ed
herein by refeneea foMR s%@%érﬂtﬁ@@i%ﬁla@éméﬂt ot uh timegrally isyeddi@ARsL.and descri bes
preferred attachnent plates for selfanchoring inplantation in a human eye's
annul ar cili ary Guhmwasly( se@wredur e POT WOnra08i0hdB674Applidakien i | Nest r at es

and deoct! geyRadstulOF, SRR AR AR RO LAY arowy

15 Assemblies, and Discrete Components Therefor published on 05 October 2006

under PCT International Publication No. WO 2006/103674 illustrates and

describes AIOL assemblies enabling post implantation in situ manual selective

displacement of an AIOL along a human eye's visual axis relative to at least two

spaced apart stationary anchor points to a desired position to ensure that an AIOL

20 assumes a non-compressed state in a human eye’s constricted ciliary body state,

the contents of which are incorporated herein by reference. WO 2006/103674

still further illustrates and describes preferréd attachment plates for self-
anchoring implantation in a human eye’slannular ciliary sulcus (see Figure 4).

WO 2006/103674 further illustrates and describes an AIOL including a

25  housing formed from a rigid bio-compatible material and having side apertures.

The housing contains a pair of shape memory disc-like optical elements

including a leading optical element and a trailing optical element. The trailing

optical element is intended to bulge into the leading optical element which is

intended to radially bulge through the housing’s side apertures.



The housing contains a pair of shape nenory disc-1ike optical elenments
including a |l eading optical elenent and a trailing optical elenent. The

trailing wehofiddiogkenent is intended to bulge into the lpegdisgoombiscal
el ement which is intended to radially bul ge through the housing s side

apertures. Conmonly owned PCT | nternatignal Application No.
PCT/ 1 L2008/ 000284 entitled Unitary Acconmmodati ng I ntraocul ar Lenses (Al OLs)

and Discrete Mehghmofy’ Us@nbler ewidh pubhirahigshabn 1Rpseaimaber 08 under
PCT Internati onal Publicati on No. 2008/ 107882 il | ust raFes and descri bes

unitary Al AGCTAMRHRAH286 Iotitledd Unitaconpgeeminodating hlngiaphelar alposegsose
desi gned di te base ne r _pnplanted | diately prior an Al OL
Cypl cal |y dOPRSS eRE HHsriee ArpbeR 5 Utke ftre vy 1ol Sh.drySPhmet e
standard i mgoBeuh@gd POT afkimboRa Busli&EbRt RoPa®BSITeTDET . illhiteat&Onhent s of
whi ch are incorporated by reference. Alternatively, the unitary Al OLs can

be desi gnedleseilivys wwithey AlQkeihtendet ipbe posskindessijunetidn aiithcgithee alpasposgenber s.
The unitary, Al OL referably include a so-cal.led Verti cal j ust ment
Vechani sm (AT SFISERE memiE e fnRai Gt ain e P p PR AP e
opt i Pa| el efigmbShé Sibt ictaPpId&&!ldre%Tr algrensadly ﬁﬁﬁﬁﬁfeﬂ%ﬂanﬂ@tdﬁb&heﬁag VANV
are inplenented by each haptics including a radiation sensitive rod for

i nt roduci ndOloectingzasch disereieriypse Mmanpres cthd wongniscb fovkich etecingarporatedrbr s have
an el ongat ed. subst api.i al |. | anar . mai dy wi.t h . opposi.te |eadin nd
ratl ing erterentie BhtBuepRe niGl AOER A b s SRBRE sose el e

wi ngs Wt h witk HRBIdsE lekidhek ARt Bakk hitaibetdIeThar ditPRAIDY sf prekirkilg to

conformto the natural curvature of a hunman eye's capsul ar di aphragm on
i npl ant at i ancludhie soiresatlod Veeidsd Axdjastmept Mesharisy (Voxivip dongnabling imlsitynnent

o e o RaPet ) S L s BRGS0
with a rounglegorl 98itRNtTIR VoV FrrinpRerbd HYTBRY RAPiReSASIuanE al SO
assisting in the controlled anterior bul ging of "an AIOL having an opti cal
radiation sensitive rod for introducing localized heating.
15 Purpose designed discrete base members have an elongated substantially
planar main body with opposite leading and trailing ends. The base members
have a central piston member and later'al:wings with a tapering thickness such
that they are readily flexible to conform to the natural curvature of a human eye’s
capsular diaphragm on implantation. The pistoh members are preferably formed
20 with an alignment element for axially aligning a unitary AIOL with a discrete
base member on implantation in a human eye. Additionally, the piston members
can be formed with a rounded bulge control core for both alignment purposes and
also assisting in the controlled anterior b'ulging of an AIOL having an optical
element with a posterior surface having a complementary rounded recess. The

25 discrete base members can be fashioned to meet different clinical conditions

and/or optionally provide additional positive Diopter power if so required.

t

Summary of the Invention

The present invention is directed towards accommodating intraocular lens

(AIOL) capsules having a generally disc shaped resiliently elastically



el ement with a posterior surface having a conplenentary rounded recess. The
di screte base nenbers can be fashioned to neet different clinical

condi ti ongoaopflAabsegpti onal Iy provi de additi onal positivechPhpRioehopsner i f
so required. Summary of the Invention The present invention is directed

t owar ds accommodati ng i ntraocul ar | ens4(-Al OL) capsul es having a generally
di sc shaped resiliently elasticallyconpressible shape nmenory construction

with a contdompaessible whipealetnddy @ph&arucsibh angh fa rtineersI @ vatialsle Piopleer abl y
zero Diopter strength in a non-conpressed state and a second Di opter
strength distreBg@npetivee 3 fiest wqultagga PP ePIPIgT eHEFNB 1 3 OHNERIEEEdst at e on
applicatio axj i f f : i & jon. The
Al OL capsulrkggé iaﬁglau ecggd g%gg%rgé%%idﬁg&ﬁgv{hgghgnﬁgﬁ Z(ﬁtgli Stgéerll gﬁfdegpl ate, a
posterior capgpitsedlsalteon appcaAiodarsdn exibl o@npressito dorde Mghna ahgosteeidrc cavity
filled wth a transparent capsule filling constituted by either a gel or a
li qui d Ravidigetom ghlag AOH, sersiles inplds & Kapsulhaopsinghaging an 45600

hunour. Th ri n er.l C l e pla r r de from
bi oconpat i Ebiiaga{lg Ag%a%eﬁ?aglﬁ%st%pgmﬁa? fe?i?ell{a dhgv%ﬁ%u% ﬁ%g diﬁiegfs()%?g%ﬁlggg on the
Shor e r angeheAnériooatist filbehwithautandparedcaphae filliy cdnstituadl ey gighes angete a
hardness rating, bel ow t he neasurenent. range of the Shore scale, nanely,

| ess than r%a%ﬂr%ci daymg Achigher Eef@thYead@&XaH@nt Heer BYgpR G185 a9eRPUsn a

penetration, \esk. U r : e e i gpl nt ed

w th one o:hurmrté' o] gg\r}gerdg)?]dﬁg urtél‘s%ﬁfcgﬁ'%élﬁﬁpfgh Erge ?rﬁgglrmfﬁ?efﬁﬁd

anteri di0 buigeomgpatibitetratdparehephkiiy masial haciapprlesdnan ritiices tiheStiedroped by a
human eye. Al OL capsul es are preferably provisioned as unitary Al COLs

sinilar to &8s sHPE betveeniabpwal) 9ndIadpubE0-c atuighlenecls Wwevegosrdesrss2 with
o 20 St A LRSS AT S il e |
eye's cil i angasstabtrusn thd Shoreadl valgy,andlthkretap sikdassredan dpertiiadorttestuni ts
for in sit uusianfg,rsae gte)rlle%rovr\gétgr. aAIOL capsules can be implemented with one or more of
15 several features for facilitating their intended anterior bulging under the relative
small compression forces developed by a h;uman eye.
AIOL capsules are preferably provisioned as unitary AIOLs similar to
aforesaid PCT International Publication No. WO 2008/107882 with an integrally
formed rigid haptics system having a pair of diametrically opposite elongated
20 generally C-shaped haptics for self-anchoring in a human eye’s ciliary sulcus.
Alternatively, AIOL capsules can be discrete units for in situ assembly with a
haptics system in a human eye thereby enabling their insertion into a human eye
through a smaller incision than in the case of unitary AIOL.
AIOL capsules can be fashioned for use with either a purpose designed
25  discrete H-shaped base member or a previously implanted standard in-the-bag
IOL in a similar manner to aforesaid PCT International Publication No. WO
2008/107882. In the latter case, an intermediate ciliary sulcus fixed Diopter
strength intraocular lens may be implanted between the standard in-the-bag IOL

and an AIOL capsule of the present invention. AIOL assemblies can be designed

30  with zero Diopter strength or positive Diopter strength in a non-compressed state



haptics systemin a human eye thereby enabling their insertion into a human
eye through a smaller incision than in the case of unitary AIOL. Al QL

capsul es hi oned for use with either a purpose i g screte
H shaped ‘&grs}ggfpé&%gr or a previously inplanted standar dpgﬁﬂﬂ)@@g% is] QL in a
simlar manner to aforesaid PCT Interngtional Publication No. WO

2008/ 107882. In the latter case, an inte€rnediate ciliary sulcus fixed

Di opter st rtsngﬁnhfy Qtﬁé}ﬁ%{hﬁrchhﬁﬁﬁ CORYitiBE. | MBiavs qﬁop@&m@ﬂgmeoaﬁt gpdard
in-the-bag IOL and an AIOL capsule of the present invention. AIQL

assenbl i es affanddskeeithes bynetisapte Hvazeem@mbueopt @r Aé@ngNie bavipg i pasiegiobi opt er
strength in_a non-co ressed stateto sat rticular cli

condi ti on. %B%Vflf\}%te bt eFO%‘fe?‘e%‘ﬁlﬂg Sé’é c‘f)e g’fﬁ’f ii"g f f§ia§ehesrucﬁy&§6]di screte
base menbercapiul@n e%hﬂbecaﬁwneedhawtmgaa“&@z@érqmeorbagépﬁl%ﬁepl RivngM hh a
convex trailing surface. In the latter case, such Al CL capsul es can be

i mpl ant &d Whiokghgaing perture Kerob gl evhigmbe AlDyéapgula’st donyex Iﬁrgdmgg&aﬁmt ure

th h whic t. A

ter et hr ougHePar TTPEECE ot SEECtRRHch Wil B AUEge 4 S J0UT AT TGPARMPagm The
H shaped basg peshged ande themb@s Bfd -thé KeadhesBkaIRE m&AberaksP A 881! oyed
for use with unitary AlOLs as disclosed in aforesaid PCT International

Publ i cat i oremiydo yedGop 008witd 1@8ary AH2Lhapdisclesalintadonesqid #r ksempationdl ude a
Vertical Adjustnment i AM) including a bioconpatible energy

absor bi ng th Eﬁﬁﬂé"d‘ P ﬁaﬁ@z]é% z{)ti cs with a crosspiece facing in an
anteri qo dl rect iTaB Hap nésnér—ylst%ﬁ{szérbfwam} ifdludd VeARae A vsthBnieMetiEsgye. The
clips are preferably protected by bioconpatible silicon gel for thernmal

prot ection (Vﬂi‘é) onclpémar e lup@qmpﬂiibllg/ e@@@’r eldsold?}/mgl Yebaprat ichipecbleack car bon
appl i ed u5| i.cone.whi ch :}'e CS eferably
el ude an tapus Al ShisTtS MR 6 BRuof b8 bR ReP A8l Fona
Publ i cati omig, MRmOG6IHA3Gahas 8Yd.acTRENEIHR! 8kt peeteBly tﬂa&e@ﬁeassw
invention's attachnment plate includes a pair of side-by-sid

biocompatible silicon gel for thermal protection. The clips are optlonally covered

15 by biocompatible black carbon applied using liquid silicone which dries.
The haptics systems preferably include an attachment plate similar to the

aforesaid PCT International Publication No. WO 2006/103674’s attachment plate

except the present invention’s attachment plate includes a pair of side-by-side

manipulation holes as opposed to a single manipulation hole. The side-by-side

20  manipulation holes facilitate the simultaneous use of two different handheld

iniplantation tools for implanting an AIOL assembly in a human eye.

Brief Description of the Drawings

In order to understand the invention and to see how it can be carried out in

practice, preferred embodiments will now be described, by way of non-limiting

25 examples only, with reference to the accompanying drawings in which similar
parts are likewise numbered, and in which:

Fig. 1 is a cross section view of an anterior part of a human eye in its

contracted ciliary body state for natural near vision in an axial plane of the

human body;



mani pul ati on hol es as opposed to a single manipulation hole. The

si de-by-si de mani pul ation holes facilitate the sinultaneous use of two

di ff er entwbapfigbgsi npl antation tools for inplanting anpfrfb2@seRARy Y 1N a
human eye. Brief Description of the Drawings In order to understand the
invention and to see how it can be caréi-ed out in practice, preferred

enbodi nents will now be described, by way of non-limting exanples only,
with reference fFip.thés actaspeoyomgiesr afangatdriorparichf sihwidaareypaint 8s ar e
| i kew se nunbered,  and i.n which: Fig. iS a cross sectign view of an

anterior pdfeXet cHiary, Pedyelale ifAr maral ghslanes Xl M AR Wb dR)ang gf &hg or
natural negpmngay. i n an axial plane of the human body;Fig. 2 is a cross
section view of an“anterior part of a human eye in its relaxed ciliary body
state for natur &ig.d} 94 ancexplodeidoviewnofinn aXIQIL asseamtdy ahclulimghairhaptibody; Fi g.

3 is an _expl oded view of an Al assenmhl y including a haptics system an
Al OL caasu|S¥starﬁda%\f’§9Pp%@§uqaég §REPORE ﬁ‘é%ﬂigs Ihshep eFembey 4 is a front

view of a humanggyq dik'ﬁcﬂd{ﬂiv%gfgﬂﬁ&aﬁ'e% McfddiAs BRIRL ¥sl Allanseshbiyner ei n;
gl t udi nal

Fig. 5is a lon cross section of Figure s haptics system and
Al OL capsulimplantel therionpr essed state along line A-Ain Figure 4, Fig. 6

is a longitudinal cross sectigogn of Figure 3' s AlOL capsule in a
nonconpr essed s? h%’t'e{ & Br}@ng‘it'ﬁjg“%—%o?sngq@flﬁﬁr iguse §'s haptics sysigmaand di nal

cross sectiQerofapshiB4hg rﬁln%dﬁ{ﬁ?esSG@Qtﬁféla@oﬂ%]li@eﬁgm eﬁ%%?éhstat_e al ong line
A-Ain Figure 4, Fig. 8 1s a front perspective view 0f a haptics system

with tH8i r eachFimptic@ longiordomal stass geciionaniKigure 3éoAd@heapwile in & henpr esent
I nventi on; c'gin%'resgeé gtat%nal(?nxgp llirgjedggA Ynl Ei"é’u%f 4;a VAM

Fig. 7 is a longitudinal cross section of Figure 3’s AIOL capsule in a
compressed state along line A-A in Figure 4;

Fig. 8 is a front perspective view of a haptics system with their each haptic

15 incorporating a VAM in accordance with the present invention;

Fig. 9 is an exploded view of a VAl\‘/I;

Fig. 10 is an enlarged front perspective view of a VAM’s U-shaped clip;

Fig. 11 is a cross section of a VAM along line B-B in Figure 8;

Fig. 12 1s a plan view of Figure 3°s H-shaped base member;

20 Fig. 13 is a cross section of Figure .3’s H-shaped base member along line
C-Cin Figure 12;

Fig. 14 is a longitudinal cross section of an anterior part of a human eye
showing deployment of Figure 3’s AIOL assembly in an axial plane of the
human eye in the eye’s contracted ciliary body state;

25 Fig. 15 is a longitudinal cross section of an anterior part of a human eye
showing deployment of Figure 3’s AIOL. assembly in an axial plane of the
human eye in the eye’s relaxed ciliary bodyll state;

Fig. 16 is a side view of an AIOL capsule having a capsule shell with a
filleted leading internal surface according to another embodiment of the present

30 invention;



Fig. 10 is an enlarged front perspective view of a VAMs U shaped clip;
Fig. 11 is a cross section of a VAMalong |line B-Bin Figure 8, Fig. 12 is

a plan vi@,gﬁ{o@bﬁgre 3's H shaped base nenber; Fig. 131).&:%/1%095/9@%283““ on
'S i . Fig.

of Figure shaped base nenber along line CGCin Figure 14 is
a longitudinal cross section of an anté&rior part of a human eye show ng
depl oynent of Figure 3's AICL assenbly in an axial plane of the human eye
in the eye's coffig.act 8ch abss scyiobof¥igtratlé’s AIQL cipsuls abngdngi Ddlimal cross
section of an anterior part of a human eye show ng depl oynent of Figure 3's
Al OL assent)'§U¥n%n axial plane of the human eye in the eye's rel axed
ciliary body state;1di : i i i : ing a
capsul e shel | Wﬁl% lgz%sigﬁ flgf@g:ij gé?f‘gg%?i%gﬁ ﬁ%&f% %gﬁﬁgégirlﬁil Wt% anot her
enbodi ment whe tsbaioprshapedt hérmeénicaviny Eoryergding iirs am astenssdsenionclogf itsi gur e

16's Al apsule along line D-Din Figure 16, Fig. 18 i.s a side view of an
A'CL capsullahitiig “4sspeiing teAerierpioGreahel bEarsen SRAEE her not | 0
cavi ty conver gi i 119 &t 84ekbn HTFAGI% A8 2I0R dibulh ANaHELIl DA X S

according to another enbodi nent o present invention; Fig. 19 Is a
cross sect ilogurefl8Fi gure 18's AIOL capsule along line E-E in Figure 18; Fig.

ect on shaped ikt e B0V BRAD &M GATRH Ca RRH pariicishelb i ol ong
its | ongi t WhB Rk ctfohl shap&CRdriihe c’é@i_tﬁ@&{\}é?%ng'ﬂpﬁ’%b%ﬂér Giredifdd AWRSROT
invention; Fig. 21 is a cross secti'on of Figure 20's Al OL capsule al ong
| i ne F-1P i domrgigulinnl 28is aF¢qyding2o iapothesémdbodiinent of the preaentanveanioof Figure 20's
Al QL capsul e; Fig. 21 is a cross section of Figure 20’s AIOL capsule along line F-F in
Figure 20;

Fig. 22 is a side view of a variation of Figure 20’s AIOL capsule;

Fig. 23 is a cross section of Figure 22’s AIOL capsule along line G-G in
15  Figure 22;

Fig. 24 is a perspective view of Figure 16’s capsule shell with an
alternative posterior capsule plate and a washer-like base member for use
therewith;

Fig. 25 is a cross section of Figure 24’s capsule shell and washer-like base

20 member along line H-H in Figure 24;

Fig. 26 is a cross section of Figure; 16’s AIOL capsule with its posterior
capsule plate formed with a bulge control element;

Fig. 27 is a cross section of Figure 20°s AIOL capsule with its posterior
capsule plate formed with a bulge control element;

25 Fig. 28 is a cross section of Figure 22’s AIOL capsule with its posterior
capsule plafe formed with a bulge control element; and

Fig. 29 is a cross section of Figure 24’s AIOL capsule with its posterior

capsule plate formed with a bulge control element.



Fig. 23 is a cross section of Figure 22's AICL capsule along line GGin
Figure 22; Fig. 24 is a perspective view of Figure 16's capsule shell with

an alter i erior capsule plate and a washer-|i kechasgsoogibgy for
use ther rei\\?vibtzg1?)/(]!2i@?5 25 is apcr oss section of Figure 24's capsule shell and
washer -1ike base nenber along line HH8n Figure 24; Fig. 26 is a cross
section of Figure 16's AICOL capsule with its posterior capsule plate Tormed
wi th a bul gDetuktriésceiptionif PrefegredEmbsdbmend$F tRePHésent Bivefitignr € 20' s
AlCL capsule with its posterior capsule plate formed with a bulge control

el enent; Fig. 28igsrea lcangiskareetdisaactidn VHegs b€ a? anteridt Phrt 68RTMhRaWvED 1tS

osterior c ule plate formed with a bulge control element; and Fig. 29 is
2 Cross secﬁ%ﬁvﬂgpﬁvbﬁﬂﬁéa 3 WA A a8 eapslineanvgichdistagop gdtien !andlﬁfapiulfe e
| at e formegsmidi I s I | tall cripti referre
II%rrbodi ment SQS Citlﬁee@i??gs?gﬁ?ﬁﬁﬂé}é% Pgﬁﬁﬁ%‘ﬁ' Eg)o?&aﬁgnezljﬁ g?gn ceﬁ'gglsrb_ B%SCPI on

vi ews of5 ancantedi qreriphetallgfcomnbetedino ey phiticilasnteigorabyd s wdldeddt uy i N its
natural near_ and.di stance visign conditions, respectively, in an axial
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known as the sclera 12 at an annul ar s corneal juncture
i nwardly execsned jumctoret A3 toudimideethe Hifmin eye’stmtéinnt pdkb ido ahQnterior

| ] re 13 to divjde the human eye's anterior part into an
oo ne%ﬁﬂ@gpig'u%a OPGEPE FRagRbes nkiivh éy sphenciey-kiksnperénheral| stiustuser i pher al

anterior ch ,
i1 iary musel e B A Kol EA PRES B o ke BIRFERIRRAC B 01
are connectdfitegl byprparasympathetis n2veahi The tiiatyumuselee 2pedrk ploahédtty tgonnect ed
to the equazto%{da?lﬁbggsgfz which in turn are peripherally connected to the equatorial edge
of a membrane known as the capsular bag 23 with an anterior capsule 24 and a
posterior capsule 26 enrobing a natural crystalline lens 27. The iris’s root 16 and
15 the ciliary body 19 delimit a portion of thé interior surface of the sclera 12 at the
sclero-corneal juncture 13 known as the ciliary sulcus 28. Remnants of the
anterior capsule 24 which may remain after extraction of the natural crystalline
lens 27 and the intact posterior capsule 26 are referred to hereinafter as the
capsular diaphragm 29. Contraction of the ciliary body 19 allows the lens 27 to
20 thicken to its natural thickness T1 along the visual axis VA for greater positive
optical power for near vision (see Figure 1). Relaxation of the ciliary body 19
tensions the zonular fibers 22 which draws the capsular bag 23 radially outward

as shown by arrows A for compressing the lens 27 to shorten its thickness along

the visual axis VA to T2<T1 for lower positive optical power for distance vision

25 (see Figure 2).

Figufes 3 to 5 show an AIOL assembly 100 including an AIOL capsule
200 for use with a haptics system 300 for self-anchoring in a human eye’s ciliary

sulcus 28 and a purpose designed discrete H-shaped base member 400 interposed



of a menbrane known as the capsular bag 23 with an anterior capsule 24 and
a posterior capsule 26 enrobing a natural crystalline lens 27. The iris's

root 16 apghhGi6dcsi ary body 19 delimt a portion of theciRtshdaf U face
of the sclera 15 at the sclero-corneal juncture 13 known as the ciliary
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'n a human s1el¥fgée 3-836, aﬁl g{)oge%ptsrgillirelg 2sgr0fachea304ao peor;(i':tcre %lnli)éagaillsef to the leading

15 surface 203, and a peripheral surface 206 extending between the leading and

trailing surfaces 203 and 204. The capsule housing 202 is intended to ahteriorly

bulge along the human eye’s visual axis VA on application of an axial

compression force against the trailing surface 204 from a posterior direction. The

AIOL capsule 200 has a continuously variable Diopter strength between a first

20  preferably zero Diopter strength in a non—i-compressed state (see Figure 6) and a

second Diopter strength different than its first Diopter strength in a compressed

state (see Figure 7) on application of the axial compression force as indicated by

arrows C in Figure 6.

Figures 3 to 5 show the haptics system 300 includes a longitudinal axis

25 301 intended to be co-axial with the AIOL assembly’s longitudinal axis 101 on

implantation of the AIOL assembly 100 in a human eye. The haptics system 300

has a haptics length L and includes a tubular haptics main body 302 with a

haptics external diameter D1. Exemplary dimensions of the haptics length L are

11 to 14 mm and the haptics main body external diameter D1 are S to 7 mm. The

30 haptics main body 302 has a leading end face 303 defining a preferably circular



shaped resiliently elastically conpressible shape nenory construction. The
Al OL capsul e 200 includes a capsul e housi ng 202 havi ng an exposed | eadi ng

surface , osed trailing surface 204 opposite a o the
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by arrows Cin Figure gures 3 show t he haptics system 300
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Exenpl ary di nensions of the haptics length L are 11 to 14 mm and the
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fromsuitable rigid bioConpatible
applied using conventional ophthalmic surgical tools for encircling around the

15 haptics main body 302 denoted by arrow B in Figure 3 for facilitating insertion
into a human eye through a relatively small incision. Figure 3 shows a haptics

307 in dashed lines for showing its encircling around the haptics main body 302.

The haptics 307 have a wide profile along the longitudinal axis 301 such that

they are rigid against a compression force therealong. The haptics’ wide profile

20 preferably tapers from its proximal end 307 A adjacent the haptics main body 302
to its distal end 307B remote therefrom and terminating at a bifurcated

- attachment plate 308.

The attachment plates 308 include a pair of spaced apart puncturing

members 309 having tips 311 with a minithum tip separation TS of at least 1mm

25  and preferably between about 2mm and 3mm and a minimum tip height TH of at
least 0.5mm such that they can penetrate slightly more than half of a sclera’s
thickness of about 1mm thereby providing the AIOL assembly 100’s anchoring
points. The attachment plates 308 include a pair of side-by-side manipulation
holes 312 for facilitating the simultaneous use of two different handheld

30 implantation tools for implanting an AIOL assembly in a human eye. The



transparent polymer material such as PMVA, and the like. Figures 3 and 8 to
11 show the haptics system 300 includes a pair of dianetrically opposite

el ongat e C-shaped haptics 307 extending in o i { tions
in a pl aﬁgaggﬁ%feﬂr)lg Icular to the |ongitudinal axis 301. @Egﬁ%‘g?’?“é’gﬁgm have

a thin profile in the plane perpendi cuyljar to the |ongitudinal axis 301 such
that they are sufficiently flexible under reasonable forces as can be

appl i ed usighiGAMYSRAINE] 2 gmérmlyrﬂaeeﬁﬁiahﬁﬁh M ARpHafi h&BGEphdiP around
the haptics main body 302 denoted"by arrow B in Figure 3 for facilitating
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di fferent handhel d inplantation tools for inplanting an AlOL assenbly in a

human eye. atjacentrthpbbptidsanaindlody 3®22andrinfeadebioyutitevgy wcai mdatingnbyean pul at i on

hol e separ at{on IVHS between their centers of about 1.5 mmand a di aneter of
about 0. 5mACEM FHERPYES307 i ncl udes, a Vertical Adjustment Mechani sm
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clipping onto its respective haptics 307 adjacent the haptics main body 302. The

15 U-shaped clips 322 have a cross piece 323 extending between a pair of opposite

legs 324. The clips 322 are intended to be clipped onto their respective haptics

307 such that their respective cross pieces 323 are anteriorly directed. The clips

322 are preferably formed from a low specific heat metal, for example, titanium,

and the like. The clips 322 are preferably covered by biocompatible black carbon

20 326 applied using liquid silicone which dries. The black carbon 326 is in turn

preferably covered by biocompatible silicon gel 327 for thermal protection. The

clips 322 are intended to be irradiated with suitable laser light, for example, for

retinal photocoagulation, laser trabeculopasty, and the like, for enabling localized

heating of their respective heat deformable regions 321 to a temperature higher

25 than a human eye’s normal 36°C temperature but sufficiently low so as not to

damage a human eye’s delicate internal structures. Suitable laser systems include

inter alia the Oculight SL 810 nm Infrared Photocoagulator commercially
available from IRIDEX Corporation, California, USA www.iridex.com.

Figures 5 to 7 show the capsule hoilsing 202 includes a generally circular

30 anterior capsule plate 207 with an exposed leading surface 207A and a concealed



to the AICL assenbly 100's anchoring points along a visual axis VA thereby,
controlling the position of the haptics nain body 302 relative to an eye's

capsul ar Woaplyamkes29. The VAME 320 enable in situ corr egirhpiedhootie
pl acenent of the AICL assenbly 100 in case it is placed too posterior or

alternatively in case of excessive pregsure being devel oped by an eye's
capsul ar di aphragm The VAMs 320 include the provision of each haptics 307

with a heatfghokamilee0780h PasRRd: %é}is@&%’lﬁtetmg iHABdinES WRLMPRYdRQ2 and

intended to undergo local heating by an external energy source. Each VAM
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capsule plate Z(TLeV\&ﬂt&i@nc;gygmesaﬁltel 2P0 thE pousictiof RapleApBid 288 and the
conceal edtrailing surface 207B, a posterior capsule plate 208 including a
conceal ed |casulaging 209 are formed from biocompatible transparent polymer material.
15  Suitable polymer materials are preferably silicon based and have a hardness
rating on Shore range A between about 20 and about 80. Suitable silicon based
polymer materials are commercially available from NuSil Technology LLC., US'
(www.nusil.com). The cavity 211 is filled with a biocompatible transparent
capsule filling constituted by a gel or liquid. Suitable gels are preferably silicon
20  based and have a hardness rating below the measurement range of Shore 00 and
therefore only measurable in a penetration test using a penetrometer. Suitable
silicon based gels are commercially available from NuSil Technology LLC., US
(www.nusil.com). i
The anterior capsule plate 207 and the capsule ring 209 are preferably
25 manufactured as a single monolithic bowl-like capsule shell 212 on which the
posterior capsule plate 208 is rear sided mounted for sealing the cavity 211. The
trailing rim 209B preferably extends outward to provide an annular flange 213 for
abutting against the haptics main body's trailing end face 306 on assembly of the |

AIOL capsule 200 and the haptics system 300. The anterior capsule plate 207

30 preferably includes an inner thin circular region 214 intended to undergo anterior



surface 208A and an exposed trailing surface 208B, and a capsule ring 209
extendi ng between the anterior and posterior capsule plates 207 and 208 and

havi ng oppe3vicibgadi ng and trailing rinms 209A and 209BpcThE0edbdtise ring' s
| eadi ng rim 209A neets the anterior capsule plate 207 and its trailing rim

209B neets the posterior capsul e pl ate3208. The | eading surface 207A
constitutes the AICOL capsul e's exposed | eading surface 203, the trailing

surface 208R16AP%hA b li8RerlsOEpdtt Bhe Q2O SUR cRdBS RRS Efpstleding’ Radibiage 204,
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preferably rexda@sidsadbM@ribrth Aldxifd itél@nabile aBLigtctatibh afate Zhgsdlorfilling

displacement member 217 with respect to the capsule ring 209 for causing

15 repeated anterior bulging. The capsule filling displacement member 217 and the

flange 218 have co-planar leading surfaces 217A and 218A in the AIOL capsule’s

non-compressed state in the absence of the axial compression force C (see Figure

6). The posterior capsule plate 208 has a stepped trailing surface 208B with the

capsule filling displacement member’s trailing surface 217B protruding

20 posteriorly with respect to the flange’s trailing surface 218B. The capsule filling

displacement member’s trailing surface 217B acts as the AIOL capsule’s trailing

surface 204 in terms of the axial compression force being applied thereagainst.

Figure 7 shows the support ring 216’s and the flange 218’s anterior flexing from

their non-flexed positions on application of the axial compression force C against

25  the capsule filling diSplacement member’s trailing surface 217B as exemplified

by the separation of the capsule filling displacement member’s trailing surface

2178 from the dashed reference line.
Figures 12 and 13 show the base member 400 having a longitudinal axis
401 intended to be co-axial with the AIOL assembly’s longitudinal axis 101 on

30 implantation in a human eye. The base member 400 has an elongated



abutting against the haptics main body's trailing end face 306 on assenbly
of the AICL capsul e 200 and the haptics system 300. The anterior capsule

pl ate 207 y includes an inner thin circular 4 ended to
under go an péﬁ(@r@% gl ng and a thicker support ring 216 %@ﬁﬂ!ﬁ%{&d“% t he

capsule ring's leading rim209A. The tfun circular region 214 which acts as
the AIOL capsule's main optical aperture has a dianmeter D2 in the region of
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217B and 218 constltu post.erjor c | at e ilin urface
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flexing togogRle reciprocation of the capsule filling displacenent nenber

217 with respect to the capsule ring 209 for causing repeated anterior
bul gi ng. The caﬂ“shulreaihibddiyn@thaspd)mitEMadﬁmm trztll?lgamtdlst% dridagje 218

have co- pl "2‘@ eadi n surf.aces_2ie7A d 218A | Al Sé capsul e’ s
non- conpr es Selipg anpimaginary Ling Kes %B(I g%rb‘? g rfiS?IB?tEé C (see
Fi gure 1) . Wikieh Ii)ooﬁifﬁ&leﬁ‘tr to%HWtth@hﬁtugﬁ%up%@ of LeRRRH dyed ddpBglatur f ace

208B with the capsule filling displacenent nmenber's trailing surface 217B
pr ot r udi ng diapgiragm camldyextend inte sypbstantialyt - hppdshtarigeats)ns rcedi & |huglasuq:3faés:e 218B.

The capsule.filli is acenent ne r's trai sur f 7B acts as the
Al QL capsul® é]‘lasfytsflg‘fgf' pllé}l?rrf‘%g’ofﬁzf{a% atsear?f'éméJf P e ?r % (?'é‘§’§‘i on force
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appl i cat i onrapling Im@rkmgasurfaocmﬁébsandm]fmr déeCeadiagngorking surface 411 is
15  preferably depressed with respect to the surrounding major anterior surface 403
thereby effectively rendering a generally circular depression for receiving the
capsule filling displacement member’s trailing surface 217B thereby ensuring
correct alignment between the AIOL capsule 200 and the base member 400. The
trailing working surface 412 is preferably convex for affording upto about 18
20 Diopter strength. The leading end 406 has a first pair of spaced apart lateral
wings 413 and the trailing end 407 has an opposite pair of spaced apart lateral
wings 414 extending radial from the piston member 409 thereby affording an
overall H-shape to the base member 400 in Figure 12°s top view.
Figures 14 and 15 show implantation of the AIOL assembly 100 in a
25 human eye and its operation between its non-compressed state in the eye’s
contracted ciliary body state and its compressed state and in the eye’s relaxed
ciliary body state, respectfully. ,
Figures 16 and 17 show an AIOL capsule 230 similar in construction to
the AIOL capsule 200 and therefore similar parts are likewise numbered. The

30 AIOL capsule 230 is also intended for use with the H-shaped base member 400.



the capsule filling displacenent nenber's trailing surface 217B as
exenplified by the separation of the capsule filling displacenent nenber's

trailing gHLhasRow%s /B fromthe dashed reference line. Fil,gllthﬁzcogg,gooa%dbé?»

show t he base nenber 400 having a | ongitudinal axis 401 intended to
co-axial with the AIOL assenbly's |ongiXudinal axis 101 on inplantation in
a human eye. The base nenber 400 has an el ongat edsubstantially planar main
body 402 wilhe ApPbséapeulaed3dr inghtdes iaocapawld sheHt231i for mumflges oBetand 404.
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smal | inci siRfed RhAInd AR sAy@cang] A WtRdiRktRe hBAnAIR! thvidy 23 wahu e of a
human eye's capsul ar “di aphragm on inplantation in a human eye. Suitable

pol ymer matrevidedsleading uthe 238Aeadjadeind they airtestyEcdpphivEnlhte A8y foatagsi§tHigvh) , and
t he Iikg. Thf mai n. body 402 has oppositée | eading and trailing ends 406 and
407 whi ch dRfI98PUle M yagi nary circle 408 having an about 13 to 15mm

di aneter which ipguself 18 6h&no hewcaNheoM dapstiBe3Badimilal irCbnsahibiéh &f a human
eye's capsul ar diaphragm and extend into substantially opposite |ocations

of a human tey &I91cédpisuley20unsuithergoreTHmilanparth argylikodsh aymbhersdnt Flad  pi st on
menber 409 -axial . with the |ongitudinal .gxi,s 401. The central piston
renber 409 HOL PRI o g Wiame Al L fabae e B 48070

| eadi ng WoriienMIGH! dapsifie 485 intludeehctpily HeRrBFSRA B¥uhbinkes Mefhed® t he
surroundi ng major anterior surface 403 thereby effectively rendering a

gener all0y hvieuP37 59@131 b3 shopostenionr epsily ipije 268 dapsapwilé shell AFH has
O Pl acerrnt, HETRe et oAl uFMe! 50 TRE SRS e RO SyE8" S
trailing wafiki ng coHé f @eBoft Ishapé Cneb@iimDIiM sPnuRKidrodiraéodr didhg wpd o about
18 Diopter strength. The |eading end 406 has a first pair of spaced apart
| at eral wi depgintnahayist20d. tThei hamgtie aavin023 hhas agengppiusi2B8 dsdinmgodn spaced
apart latergl. ; _ 4504100 with the longitudinal axis 201.
15 Figures 20 and 21 show an AIOL rcapsule 240 similar in construction to
the AIOL capsule 200 and therefore sim{lar parts are likewise numbered. The
AIOL capsule 240 is also intended for use with the H-shaped base member 400.
The AIOL capsule 240 differs from the AIOL capsule 200 insofar that AIOL
capsule 240 includes a hermetic cavity 241 with a cone section shape converging
20 in a posterior direction along the longitudinal axis 201 for assisting anterior
bulging. This cavity construction is achieved by the AIOL capsule 240 including
a capsule shell 242 with an additional converging tubular wall 243 extending
from the juncture between its anterior capsule plate 207 and capsule ring 209.
The converging tubular wall 243 terminates at a trailing rim 244 recessed with
25  respect to the capsule ring’s trailing rim 209B along the longitlidinal axis 201. A
disc-like posterior capsule plate 246 is reary mounted on the trailing rim 244 rather
than on the annular flange 213 and extends in a posterior direction beyond the

capsule ring’s trailing rim 209B along the longitudinal axis 201. The converging

tubular wall 243 is intended to bulge inwards towards the longitudinal axis 201 as



W ngs 414 extending radial fromthe piston nmenber 409 thereby affording an
overal | H-shape to the base nenber 400 in Figure 12's top view. Figures 14
and 15 shg g higesation of the ALOL assenbly 100 in a BegR8Y 603 its

operation et\/\een Its non-conpressed state in the eye s contract ed ciliary
body state and its conpressed state anggin the eye's relaxed ciliary body
state, respectfully. Figures 16 and 17 show an AICL capsule 230 simlar in

constructi afokg Bfﬁr&bpb &a&&mi&n&ogf a1t RERionl Btdear fslaags;mage
| i kewi se nunbere The Al OL capsule 230 is also intended for use wth the

H shaped bas¢ermemiotgingl00. The Al OL capsul e 230 includes a capsul e shell 231
for bounding a r met cavy 232 ed b ostectior pl at e
208. The. capsul S16iEr P2258 oy MO cepitliect oireLhapSieRar 0 53l A
af fordi ng tihe A1e1MBidsGleC hd dRfet¥ie finfllaf PURSR liRAMOGuiibRIA32Mh@d] acent
the anterior capsule plate 207 for assisting anterior bulging. Figures 18

and 19 ShovAN saBuleakisl aésoszﬁnslﬁmfdnamsmwtlmdwsltlfsnapedolmsmnetmbermoo,_ capsul e

200 and th simlar rts are enu d The Al OL ca sul e 235
o al 50 | nt LiroRlH mree 2 EhTen dioip e ALAT B g disorgotherEmis B
capsul e 23%chi&d kaeﬁlb%laqa\pél}”ﬁasshﬁhilm?ﬁmf 9hq %Mﬂﬂieg%e%oﬂ&rtﬁ@tdagsﬁéw' ty 237

seal ed by the posterlor capsul e pl ate208. The capsul e shel | has an
angl ed | eadingjs trlatlmgnam 2098f imcep@3&Aorf direcabh (al(mgrtge ﬂdmgltmdmabuxls Wdvity 237

with a cone sect e conver n_anter rec. ion.along the
ongi i ndh 1 SSDHRE Borie orinstie s atpy 3amiebon el g 49

defini ng anl“}ién%x?ve@gnéﬁu&lﬁr Wil r2473hr9s, {nendel Ui Balke %bv%rd%oﬂowfﬂg%@s 20 and
21 show an AICL icapsule 240 simlar in construction to the AlCL capsule

200 and t hdeegibrdnali ais a201pas t shoaune blyi kewseDngnb@példaudfhe)fAﬂ@_axabsul e 240

| t ended ith .the .b m 400. The Al COL
Lapaul o bacoRrsiR PR frialsbie AR oo hat Al o

Figures 24 and 25 show the capsule shell 231 with a posterior capsule

plate 260 and a washer-like base member 430 for use therewith instead of the
15 base member 400. The posterior capsule plate 260 includes a leading surface

260A for rear side mounting on the capsule shell 231 and a trailing surface 260B

including a central convex surface 261 for direct contact with a human eye’s

capsular diaphragm and a surrounding flange 262. The washer-like base member

430 includes a central throughgoing bore 431 through which the central convex
20  surface 261 extends therethrough.

Figures 26 to 29 show the posterio‘r capsule plates 208, 246 and 260 can
be optionally additionally formed with a bulge control element 270 for centering
anterior bulging. The bulge control elements 270 typically have a height
between about 0.4mm to about 0.6mm relative to their leading surfaces. Such

25 bulge control elements 270 preferably have the same refractive index as the rest
of the optical members for avoiding aberrations at their interface. The bulge
control elements 270 can have a spherical shape, a flattened bell shape, and the

like.



capsul e 240 includes a hernetic cavity 241 with a cone section shape
converging in a posterior direction along the |ongitudinal axis 201 for
assistin bul ging. This cavity construction is i t he

Al OL capgﬁ?QBgf %ﬁcludlng a capsul e shell 242 with an ggg?%ﬁ%ﬁao % :
convergi ng tubular wall 243 extendi ngifr.omthe juncture between its
anterior capsule plate 207 and capsule ring 209. The converging tubul ar

wal | 243 term nghfR fE ifehlidh hamehldes&ﬂﬁdr\ﬁgfeﬁf&tmannﬁ@amaﬁ;be} grthe
capsule ring's trailing rim209B along the |ongitudinal axis 201. A

di sc-like pm:bbéxrmemts ciapsilll be pipatesiabetl that mamyr vanatmnsd mudifi¢edions,aahd ng ri m
244 r at her n the agﬁ$lar flange 213(ﬁnd ext nds in osterlgr
directi on BoABPHGHIOR BEtanFsgh Sa5 PRI IRV i Bosias s T Trende

| ongi t udi ngjy;;axi s 201. The converging tubular wall 243 is intended to bul ge
i nwards towards the |ongitudinal axis 201 asshown by arrows D on
applicabion of the axial conpression force C for assisting anterior

bul ging. Figures 22 and 23 show an Al OL capsule 250 simlar in construction
to the AICL capsule 240 and therefore simlar parts are |ikew se nunbered.
The AIOL capsule 250 is also intended for use with the H shaped base nenber
400. The Al QL capsule 250 differs fromthe Al O.L capsul e 240 insofar the
former's converging tubular wall 243 ' s trailing rim 244 protrudes beyond
the capsule ring's trailing rim209B in a posterior direction along the

| ongi tudi nal axis 201. A thin disc-like posterior capsule plate 246 is
nmounted on the trailing rim 244. The converging tubular wall 243 is

i ntended to bul ge inwards towards the |ongitudinal axis 201 as shown by
arrows D on application of the axial conpression force C for assisting
anterior bulging. Figures 24 and 25 show the capsule shell 231 with a
posterior capsule plate 260 and a washer-1i ke base nenber 430 for use
therewith instead of the base nenber 400. The posterior capsule plate 260

i ncludes a | eadi ng surface 260A for rear side nmounting on the capsul e shel
231 and a trailing surface 260B i



including a central convex surface 261 for direct contact with a human
eye's capsul ar di aphragm and a surroundi ng fl ange 262. The washer-1|i ke base

menber 4 LofHegs a central throughgoing bore 431 thr ! e
central éggfex/sursace 261 extends therethrough. Figureg%ggL%@M§%7%ﬂom1the

posterior capsule plates 208, 246 and. 60 can be optionally additionally
formed wth a bulge control elenment 270 for centering anterior bul ging. The
bul ge contrg@jaigkenments 270 typically have a hei ght between about 0.4mmto
about 0.6mmrelative to their |eading surfaces. Such bul ge control elenments
270 preferably have the same refractive index as the rest of the optical

menbers for, avoi ding aberratians at .their, | rface. .The bul cont rol

el enents 27b carvhavenednar Bl eht ARG oBils e el Ba e
l'i ke. Whi | e fulifar] BWER4ViIAD aRAsuaPARR, daskid BEtbuphtddnhesRRGlsstd) ah Adnwldred
nunber of enbodinents, 1t will be appreciated that many variations,

modi fi cat i orbaryafelces. hatd s sphinaterdis etliarhdodsiv it feapload Be CAREIEIW t hi n

t he scope qh Hﬁg ap endeq C|%LWB.C|aiﬁB% 1..An1acg%n d%zkggoﬁqt%ggcular

| ens (Al oL) Y RRIBEEP D A8 A AR EEAEPB g B WiRh V85 S HEV SRRV TR axi s, a
sclera of tougacearnRey byey {thesda redRedilithydtodgistai@ry sul cus, and a
sphincter-1|ike ciliarg body for tensioning a capsular diaphragmin an

anterior directitthAdPbregpsite forusaatithax rigidoraptics syséqmakavingre lppgitydinal

contracted gi.liary bo state tQ a.rel.axed ciliary body stat he Al CL
ComeLnet oo it afh R Tk ol Pk LR oLt B S bR S ang

a haptins neplicOegd¥ndihg theiéfrd@as toppbvkitealifsegaiein Opane peipyndicslagpethehapt i cs
extending therefromin opposite directions in a plane perpendicular to the

human eye' shumaueye saxpuil askicpaohdpppiiestermingiingin #yattachmeniplaediaving atpl at e
having. 20 ARy RGP B B G RARERG{ A0S Ryt R0 o,
in the hunegf ggefinan eye’s sclera for self-anchoring implantation in the human eye’s
annular ciliary sulcus at at least two spaced apart stationary anchor points for
15  retaining the AIOL in the human eye,
the haptics each including a Vertical Adjustment Mechanism adjacent the
haptics main body deformable on localized heating by an external energy source
for enabling post implantation in situ selective axial displacement of the AIOL
along the human eye's visual axis relative to the at least two spaced apart
20 stationary anchor points,
the AIOL capsule having a longitudinal axis intended to be co-directional
with the human eye’s visual axis on implantation therein and comprising a
capsule housing including a transparent anterior capsule plate, a transparent
posterior capsule plate parallel and opﬁosite said anterior capsule plate, and a
25  capsule ring extending between said anterior and posterior capsule plates and
having a leading rim connected to said anterior capsule plate and a trailing rim
connected to said posterior capsule plate,

said anterior capsule plate, said posterior capsule plate and said capsule

ring bounding a hermetic cavity filled with,a transparent capsule filling,



annular ciliary sulcus at at |east two spaced apart stationary anchor
points for retaining the AIOL in the human eye, the haptics each including

a Verti ch,oég'ol,b%gggnt Mechani sm adj acent the haptics maipprRPso6RES Mabl e
teatlng agl t

on | ocalize by an external energy source for en I ng pos
implantation in situ selective axial _digspl acement of the AICL along the
human eye's visual axis relative to the at |east two spaced apart

stationary anchgy; j , I ! ngj i xal is
ofid PRI Gt ¢ gl?e/ihge l?ﬁ?-?%aﬁ BR¥sdi1eadingNEirtadli hal sAX

intended to be co-directio with “human eye's visual axis on
i mpl ant at i postetier edpsulerpdate baying sih agpesed dpsuigsunBosi ng i ncl udi ng a

ool “ana” opstit et SRRH G Pubh o Bl ESRET SPbe B Ll ORRE 0 ©
ext endi ng bahNeeRo S@id Ap&aL iy 8R%LIXRLESH ahd CAPEK! Sosehéd @ ANdxh@vi ng a

| eadi ng ri mconnected to said anterior capsule plate and a trailing rim
connect 8d tcompadsdiopdsteertheeagainss tbm ppedterjorghiedtiamt eri or capsul e pl at e,

sai d posterior capsul ¢ plate and saj apsul.e ring bounding a hernetic
cavi ) T ea vt leadnd sitbiss eotfrioclyfaeBerainng M lvah S o Pur EHboul e
pl ate havi g #p1R%R&S 8 shidashliNdcsiHpleassn dode %udrep&sihgrtbolﬁs a8Rg1eked Pl ate
havi ng an exposed trailing surface, said trailing surface capabl e of

under goi ng prsipieatie thelrbséncarnd sdidcbmprdsetonrfgroeel ati ve to said capsule ring on

application and in the absence of ap axial .co essi orce t hereagai nst
froma posteri o?”hafeﬁjé(ctpf’ dﬂ% SPRFUlecBRs ﬁ@ogﬂ?‘fog’gié’ &?ﬂag?el b"l’g}erbﬁtlrﬂl%gal ong

the huggn Nfpife BESHRh 28sP D?dbté’r%ehgﬁat inon&i-cSRbfbssed fthie GAOTY &T8hON force
and reverting to its non-flexed position in the absence of said conpression

force, whemlsbptet steendtiCiffeaps than daabfist DioptenuengihyinveardngiykseDistie en

strength rangi.ng. between a first Diopter strength in a non-conpressed state
and a secoﬁﬂgﬁféﬁ&ngS@ﬁ@éﬁﬁfwmﬂr??B?g “than said first Diopter strength in
a conpressed state on :

2. The AIOL capsule according to Claim 1 wherein said capsule housing
15 includes a monolithic bowl-like capsule shell formed from said anterior capsule
plate and said capsule ring for bounding said cavity, and said posterior capsule
plate for rear side mounting on said bowl-like capsule shell for sealing said

cavity.

20 3. The AIOL capsule according to either Claim 1 or 2 wherein said capsule
housing includes a filleted leading internal surface for bounding a hermetic cavity

with a rounded leading rim adjacent said anterior capsule plate.

{

4. The AIOL capsule according to either Claim 1 or 2 wherein said capsule

\
25 housing includes an angled leading internal surface for bounding a hermetic
cavity with a cone section shape converging in an anterior direction along the

AIOL capsule’s longitudinal axis.

5. The AIOL capsule according to either Claim 1 or 2 wherein said capsule

30 housing includes a converging tubular wall extending rearwards from a juncture



application of said axial conpression force | . 2. The AICL capsul e
accordi ng to G aim1l wherein said capsul e housing includes a nonolithic

bow -1 key ?)l,“ %ghel | formed fromsaid anterior capsuh,%THLqu)@/Po%gg sai d

capsul e rlng ounding said cavity, and said posterior capsule plate for
rear side nmounting on said bow -1|ike capsule shell for sealing said cavity.
3. The AICL capsule according to either Claiml1l or 2 wherein said capsule

housi ng i Nndel&sh @1& hhtbBbEEh lsﬁecylzﬁl ahd 580 RApsudIFih@e6 Bouhd @UNRéhR e
hermetic cavity with a roungl) I'eadi ng rimadjacent said anterior capsule

pl ate. 4. Taeitavdth eaqmsaals&ca@t@lnanen@morg@ig hee Osterier digetion wloagethn sai d

capsul e hou g _inc d | eading i nternal surface for bounding a
hermeti c caﬁ%c%’sfll? %Egﬁ lgg fon shape converging in an anterior

direction along the AlOL capsule's |ongitudinal axis. 5. The AIOL capsule

according tg ei tT'I&%rA@@'cE‘;}(s%l@ﬁcc%rd’mg'i&d‘alﬁlaS G HeRRR Yhit LRV eggfg% tubgldrdes a

convergi ng tubular wall tending rearwards froma junctur ween said
anterior capalhes pl adibngmtn gaotudageyend sad dapsulboungls tgilenghemet ac cavity

with a cone sectiqn shape conver n steriqr direction along the
Al OL capsul%’sgerlf’&aﬁf"ftl?&‘l aﬁ%“Pg 'Qfl‘%[%lﬁgapﬂﬁlé SAB@“'EQ‘E?SGW according to aim5
wherein said converging tubular wall has a trailing rimprotrudi ng beyond

sai d capsul ering's trailing rimin a posterior direction along the Al CL
capsul e' s I'bngi fﬂhldiAH])Lampsxle AccorhimgAbClnycaps af €lansol ¢ bgwhereanyaidne of

Cl ai s to 6 wherein . said po i or capsul e e includes cetral
capsul ot | IOPIRgOReaprAE el Ersteliet crion rigosf ifive diRltieRRel
peripheral BRHY Afrailin@ R8N Y p@rlﬁﬂe@alldnﬂma% WhhSCRa f%@iaﬁln?g%lﬂfa%@psm e
filling displacement menber's trailing surface protrude
wherein said capsule filling displacement member’s trailing surface protrudes
posteriorly with respect to said annular flange’s trailing surface along the AIOL
capsule’s longitudinal axis whereby said ‘posterior capsule plate has a stepped

15  trailing surface.

8. The AIOL capsule according to Claim 7 wherein said capsule filling

f
displacement member has a planar trailing surface.

20 9. The AIOL capsule according to any one of Claims 1 to 7 wherein said

posterior capsule plate has a convex trailing surface.

10.  The AIOL capsule according to any one of Claims 1 to 9 wherein said
posterior capsule plate has a convex front surface for assisting said anterior

25  bulging.

11. A haptics system for use with an AIOL according to any one of Claims 1
to 10 wherein said Vertical Adjustment Mechanism includes a bio-compatible

energy absorbing U-shaped clip mounted on a haptics and having a crosspiece



posteriorly with respect to said annular flange's trailing surface al ong
the Al OL capsul e's |l ongitudinal axis whereby said posterior capsule plate

has a Ste\l?B?glot/Jl@%Fi ng surface. 8. The AICL capsul e aCCQFQ}Iﬂﬂ)()g/QOO%&ai m 7
iTi

wherein saird capsule filling displacenent nenber has a planar tra ng
surface. 9. The AIOL capsul e accordi n@ito any one of Clains 1 to 7 wherein
sai d posterior capsule plate has a convex trailing surface. 10. The A QL

capsul e acqwﬂ%mﬂ ah Qnifr Airectdn 64 ahpRndhtibd o IMRERIN s§ALAL ROS hembRT
capsul e plate has a convex front surface for assisting said anterior

bul gi ng. 1®Y¥¢-A haptics systemfor use with an AIOL according to any one of
Clains 1 to 10 wherein said Vertical Adjustnent Mechanismincludes a
bi o- conpati bl e energy absorbing U-shaped clip nmounted on a haptics and

havi ng a crigsspirae&f ﬁb@gyétﬂnadtcaﬂﬁ%it@rﬂﬁiﬂrﬁ a¢twhdte@Nsdid ) 3p4pAi elp of the
haptics systemin a human eye. 12. e haptics systemaccording to Claim1ll
wher ei nSsailecludestiagrdercd lengrgy absaibieg @veidt®r ed ener gy absorbi ng coveri ng.

13. The haptics systemaccording to Claim1l1l wherein said attachnent plate

i ncl udes a _.pair of side by side ni pul ation.hales. 14. A discre base
menber for e Mt RARACEET: Akl RedE <R g TR 4R APREDEE nanber
having a | eRaiddidi prad oBfdShby Stle GRmBulalondldi@nment with the AICL capsule's
| ongi tudi nal axis on inplantation in a human eye and conprising an

el ongated substantially planar mai n body havi ng opposite major anterior and
post erilor ddr f adediscrarcdasp pesaitice fdraasdiwith amAlOL.aiapsulgaemadingado Glan pul at i on
into substant| ahl y 0pposi Ee Jlocations,.in the human ,ei/e',s ciliary sul cus,

b

sai d main HodlP R&Yi MGMRCHBRERE I lpneitadinplearit of ¢Qspxigh algnmenti Wik (B ng a
cent ral Pl St BRRBR' 16hifudiRAdk ARG A M NI 8 S RGHRiAN
an elongated substantially planar main body having opposite major anterior and
posterior surfaces, and opposite leading and trailing ends for manipulation into
15  substantially opposite locations in the human eye’s ciliary sulcus,
said main body having a generally H-shape in a top view and including a
central piston member with leading and trailing working surfaces and opposite
pairs of spaced apart lateral wings extending radially therefrom and having
extremities wherein one pair of said lateral wings forms said leading end and the
20  other pair of said lateral wings forms said trailing end,
said leading working surface being urged against the capsule housing’s

trailing surface on tensioning of the humanf eye’s capsular diaphragm for applying

an axial compression force from a posterior direction.

25 15. The base member according to Claim 14 for use with an AIOL capsule
according to Claim 8 wherein said main body includes a generally circular
depression centered on the base member’s longitudinal axis for receiving the

capsule filling displacement member’s planar trailing surface.



pairs of spaced apart lateral w ngs extending radially therefromand havi ng
extremties wherein one pair of said lateral wings forns said | eading end
and t he okbenidaabdssof said |ateral wi ngs fornms said traipkiigh@seho7sal d

| eadi ng wor ki ng surface being urged agai nst the capsule housing' s trailing
surface on tensioning of the human' ey s capsul ar di aphragm for applying
an axi al conpression force froma posterior direction. 15. The base nenber
accordi ng t16. Cl & miskfett owashee like t tasanm&inBer dap st ewiak car AAlGd. teap&liai m 8
wherein said main body . includes a generally circul ar, depression centered on
the base nBfERIFING looktiimy%i habass membse haxing; 3 ipginfinak axs (e ceKial ng

di spl acenen; : 1Ll ~ A qlScr yeshes-11 ke
base nenbe?hggﬁgﬁggnaf%%gggiﬁ%éﬁhiggggﬁgﬁg%%g?%?ﬁﬁﬁpg&%?gﬁafb, thgﬁbase
menber havieyg aad lconmprisingi amad loggates] $ubstanGalbx plahamaiaprimelythawirtghopposité\l OL
capsul e' s longitudinal axis on inplantation . in a. humap eye and conpri sing
an el ongat dRISLHUETART andIROFLepP R ACRR AR @Bagslwge?%g weilipg eﬂ‘gi’or anteri or
and posterior suf: i I i : I e . id main
ody  having a oont raf bRApRafRAkhEal ERAENEARTRL B il A0 me R Dl e
housi ng' s cepsvédx hbusing’s ngnsen fradiagtsoeined Hrepethtoufgbrfodidirecty yortactirecai ng a

hunman eye' capsul ar di hr.agm on i | antation in a human eye.
y %uma?l eye’% capsu%gr (Ela&lragm onr{R\p antation in a human eye. y



