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ACCOMMODATI NG | NTRAOCULAR LENS (Al QL) ASSEMBLI ES, AND

DI SCRETE COVPONENTS THEREFOR Fi el d of the Invention
wab@eiltmsent i on pertains to acconmodati ng i ntr aPCIIR006/000406

| ens assenblies. Background of the Invention Commonly

owned PCT International Application No. PCT/1L02/ 00693

entitled Accommopdati ng Lens Assenbly and published on

AGCOMMBDA NS W a0 CLI AR A PR oLy ASSERBERs,
Ziiim%ﬁm@%ﬂ?@@“ﬁﬂﬁﬁﬂfﬂﬂﬁ#ﬁ Of otk

her ei n by reference. The Al OL assenblies each include

h system adapted to be securely fixed in a
Flelﬁ@ﬁgﬁei Yhnul ar ciliary sulcus at at |east two

spaced apart stationary anc pai nts hat
o T hdnventionaceiins BiskeRBARBANBEOTAL st AstsuTRS-
vari abl e Diopter strength affected by a human eye's

Bac@g?sm ng aCu_nder control of its sphincter-Iike

i ng thereagainst froma posterior

di E;{%Ct i oayaThe taﬁézc{s né?%’ﬁbgg@n é?’%;g?&crg Nn% '[?ﬂr]ﬁﬁ?(ﬁ%%

enuﬁéd %&%nﬁﬁé&ﬁ B! aBg U@sseﬁﬂﬂ dPhabestados 7 RBhiES 2003

nmenber are y selfa chorPng as illustrated and
undé€eBCT Ih%inatﬁbrﬁﬂ) Pablitatienived WOT03/01 866adllustrates and describes
Application No. PCT/1L02/00128 entitled Intraocul ar
accdremedatiog gobaoatiedlean (horeinafiert AHOb) agsegahligscthe contents of

whie R e 3 eRomf LG Tl ahgy e Bach intude o

vl SSRGS RATREL, YRR DL s oo i

sulchS @0 HﬂIBitht ftwigspated apatt| statidrang aAslxargdingsoathdt it may act as a
Accommodat i on Measurenment | nplant and published on 10

refeNmeenplene 26080 A€ oPCPnfinteusifitvasiable ter sirppefhneffected

oy SRAITLARISEA, L gatpates g desent ben MCh b cilry
bod?eakn(?fta&t\fﬁg thereagainst from a posterior direction. The haptics systems
include a rigid planar haptics plate with a telescoping haptics member for sliding
extension. The haptics plate and the haptics member are preferably self-
anchoring as illustrated and described in commonly owned PCT International
Application No. PCT/IL02/00128 entitled Intraocular Lens and published on 29
August 2002 under PCT International Publication No. WO 02/065951, the
contents of which are incorporated herein by reference.

Commonly owned PCT International Application No.
PCT/IL2005/000456 entitled Accommodating Intraocular Lens Assemblies and
Accommodation Measurement Implant and published on 10 November 2005
under PCT International Publication No. WO 2005/104994 illustrates and
describes AIOL assemblies enabling post implantation in sifu 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
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di spl acenent of an AIOL al ong a human eye's vi sual
axis relative to at | east two spaced apart stationary
wW@p@hoo3epoi nts to a desired position to ensur ePCTTHI20@/000406
Al OLassunes a non-conpressed state in a human eye's
constricted ciliary body s2ate. Such in situ manual
sel ective di spl acenent can be effected post
assuine® hattratb@préseed erateint a hamarageais aonsicintadacitiapnbody state.
is a natural reaction which typically devel ops over a
Suchf amsirmmansial seleotiive displacement 6an de efiecied posiniaplaptagon to
human eye's natural, crystall.ine | ens, and.al sq. .
correshoB eAm Ul aRRATF oY MR Tovoriatial WFRGTiaR Nrhih typically
[.inj [ ' ' ' iV
devefirsob i dfbP B PRlowHE gk factdn LRy RonbRte el " fuman
eye’ Sndhir8l 8ryddllih€ Jedy indmalkera sebjettls Rbanagidioseyesight Alvertime
which 1s “manual |y di spl aceable relative thereto. And
withsmiminh] clinheaptinesvenyionendwilt i aitu|roarual tsetschizptdisplacement
having radi ati gn sensjtive r.egi ons capabl e of ..
can kIR Gtk 2p 1RUPWS: dEIShditeRoRAPCS Py RnfRIafetaining a

. di sphage inte r I f
sy RPN B LIS o TR e 2R onc,
haptRET594:200 WiflD HY6RaaNtwS | BebtAGChavImgatddigidintseasitue aregions
Lens” (AIOL), and Al OL Assenblies Including Sane
capabld 0 und¢meimnplasts defdremtion far Gu sitnahantiah glisplagearant @f an
. mechanismfor elastically deform ng an elastically
integrelly faemBed Addpe nenory di sk-1ike optical el enent for

af fardi ng, .t he Al an al I Lks Di op . gth

fo OFEEP™Y si o W%e A?g:tri S ﬁﬁ?@tﬁk éga]l 0 béﬁ)lrlr%tgoﬁ{]ed No.
PCT/mdﬁ)dsmm@}/ Qnfited AbsdmhRldaxali dr&culdrs Iehbi @IOL), and

body causes its capsul ar diaphragmto apply an
AIO#xnesemabliéolmtudiop Sawer dbrsimtpst 4l désesibag anesKahiisehding a

_ reduce the AIQL' s natural_ positive Digpter strength
biasing: TacBeRIRGR ToF SIGHICALY HeRTORNENSS a8 Elas NI et wahatie) shape

oS3 R BT Wi, ot A0 R el
Diot)lt% ?g‘reg g'f & nearSFisfoRt entheNRIOE, ROAtodRd B Bﬁrilngﬁantb@ in a
) 5 ) % to &ﬁ . 514

ristie et al., US Patent No. 5,476,5

hunda@ &gendtichothabfelRedtivit oNos cHiad§ bodly2cdusesSketchpsulatBiaphragm
Patent No. 5,496,366 to Gunm ng, US Patent No.
to apphan 8sternal fareedor U Paméng the biasing mechanism to reduce the

AIOL’s natural positive Diopter strength for distance vision.

Other AIOLSs are illustrated and described in US Patent No. 4,254,509 to
Tennant, US Patent No. 4,409,691 to Levy, US Patent No. 4,888,012 to Horn et
al., US Patent No. 4,892,543 to Turley, US 4,932,966 to Christie et al., US Patent
No. 5,476,514 to Cumming, US Patent No. 5,489,302 to Skottun, US Patent No.
5,496,366 to Cumming, US Patent No. 5,522,891 to Klaas, US Patent No.
5,674,282 to Cumming, US Patent No. 6,117,171 to Skottun, US Patent No.
6,197,059 to Cumming, US Patent No. 6,299,641 to Woods, US Patent No.
6,342,073 to Cumming et al., US Patent No. 6,387,126 to Cumming, US Patent
No. 6,406,494 to Laguette et al., US Patent No. 6,423,094 to Sarfarazi, US Patent
No. 6,443,985 to Woods, US Patent No. 6,464,725 to Skotton, US Patent No.
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5,674,282 to Gumming, US Patent No. 6,117,171 to
Skottun, US Patent No. 6,197,059 to Gumm ng, US Patent
WON2006603830, 641 to Wods, US Patent No. 6, 342, OFGI/II2006/000406
Cumming et al., US Patent No. 6,387,126 to Gunmm ng, US
Patent No. 6,406,494 to Laguette et al., US Patent No.
6,423,094 to Sarfarazi, US Patent No. 6,443,985 to
n 467 t a5 (FPaint No.
A g g e A AR ™ e o
6,638300 & @imnibgPaienPatdiot Ni. 6864385t to Ruenssigr, US Patent
Patent No. 6,645,245 to Preussner, US Patent
AppligatiancBebligationgNe cHBi2004(L6986 30 Giarin gl 1321
and EP 1 321 112. Summary of the Invention One aspect

of the.,gresent .invention is directed towards
S““‘&Bﬁ'&hﬂ%&%ﬁefmvdmtm aocul ar (Al OL) assenblies each

g e BT R BB A b
D g

elenint F&igaity Blast¢dly ddfoshatide Gptvesersd hongommussedtishape avith a
Al CL has a continuously variable Diopter strength

firstiBfopenstremgthi andha Biappressest shapgt withoa s¢cendidiepier sitipmgth
ur poses,. and a_naxi nrum Di

dift &Pl Sinpih JUSOEIOTE SHeBETaSdh T O oS aganiinously
varié\bqR ?&éﬁte@?@%ﬁéthsﬁét%%h Yi%ﬁﬁrﬁﬁl&fﬁ\?[@?% stg%ng‘ll‘? gﬁtla%taﬁb@ Rikion

Vi sual”™ axis re

purpded 8hd ROMAk Emein! BioptePst if@ﬂnéalrviembplhrﬁo%@: cThatAdOL
Al'OL deploynent to take full advantage of the
assenehliepr ave ailntarmled nfemt inofizia ntanmah selgetive digpdageament of an AIOL

di aphragm bet ween i ts consf ricted ciliar

alongo g lhpawnaﬁue’ﬁt yiygl A Telativer o SRR %’r?c_i%r poinly after
e T AL G B T R g of e

reciftdc8l NAbh¥Rkkt abf A SkiBhe 8yd’al capiti Nlaplspin dEween its
ypically fromabout | OOytm1to about 300nm apart.

conStiewd sgiaaxitaldydpesitian earenits i relqxedf tiaty yodyapdsatony Axial
~ so-called "push and tw st" bayonet aryapgenment simlar
displaseanens ey ieoPivaT 3 CRENERHSLIANEE (N 7ty SHAYAINBlagNes fypkoresaid

W SFBABRER By AR RO R ety

from about 100um to about 300um apart. Stepwise axial displacement is

preferably enabled by a so-called “push and twist” bayonet arrangement similar
to a conventional light bulb fitting having a single stopping position. The AIOL
assemblies each include a haptics system also suitable for self—anchorihg
implantation of a fixed Diopter strength IOL in a human eye as opposed to an
AIOL having a variable Diopter strength.

Another aspect of the present invention is directed towards AIOLs which
lend themselves to be at least partially folded under reasonable forces as can be
applied using conventional ophthalmic surgical tools, for example, tweezers, for
facilitating insertion into a human eye through a relatively small incision. The

AIOLs can be provided as discrete components for use with discrete haptics
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i mpl antation of a fixed D opter strength IOL in a

human eye as opposed to an AICL having a variable
we@ptieds76t rengt h. Anot her aspect of the presePtT/IL2006/000406

invention is directed towards Al OLs which | end

thensel ves to be at |east-partially folded under

reasonabl e forces as can be applied using conventional

syst«?ﬂbf HriAbfing Urabsall ik 9Q) axidl @Est%ﬂa@ﬁﬁ&rﬁ., TheeBgaes, AIOLs are

acilitating insertion into a human eye through a
providddawithelypicalityl two oc imsomrnmamipelAic@L spertureb ecpessibledeom an

as discrete caomponents f i th, di t r}:at' .
antel’;_@%iltdérf@r f@ﬁi‘é%@ff AB Oif%’?{l@f@%&w m«?néwélaﬁéﬂ; E(’Sﬂl 0_? enabling in
. dis CENnEN e discr .
st RgRRR RGO i RERBh BT Fhs Y a0 ERP MRt bf periphera

ispBfit ' A N0 mah BRIt ' &6ehad, NGndhahé i Pike.
dlSpo asﬁgﬁﬁé{tmni%dl ation Itnoofli!)@lf or rlenabl ing i rr1l situ

Alternively, atieorAIObe camanibeuliwtgaillyafermed ewithay beplics tsystem
. formof peripheral disposed manipul ation rings, .blind
inclyding jstileast oo plongied hapHgs haengirRdiation SERFEYE Vegigns g3padle

of Phghal deeidSePhtahoifE il DRRERGP B LA i

. pation sensitive regions capable of undergoing
dmp%ﬁgg?%% deformation for enabling aforesaid in situ

axi al displacenent. Brief Description of the Draw ngs
BridfrDesceiptiomof st edwingst he i nvention and to see how it

can be carried out in practice, preferred enbodi nents

Wi I ofdi t& @ndes tinidahe invihtivayandf torses -hownittdan dheeoaaripd eat in

only, with reference to the acconpanying drawings in _.
practicecpreémed ambodimentarwill haevives deseniviedy by, warh @f ingn-limiting
exa BRI Y HIECIEPEE (h (it SeRO AR NGUANGRE] G Which similar
pur SRS R RGBS 1 e Bovsy B 2

eygis.n ii§ 9 Aakykadtidh SiNeE ai shiefiof padi bf anuima@Rye in its

axi al' plane of the human body; Fig. is a pictorial
naturalevean fvision cemdisiontih ad axpal pharenef t%wlmnamlv 5

Fig. 2 is a cross section view of an anterior part of a human eye in its
natural distance vision condition in an axial plane of the human body;

Fig. 3 is a pictorial view of a disassembled “push and twist” AIOL
assembly including a discrete haptics system and a discrete AIOL with a
flattened spherical shaped housing a shape memory optical element;

Fig. 4 is a close-up front view of a bifurcated attachment plate of Figure
3’s haptics system;

Fig. 5 is a pictorial view of a stepped track of Figure 3’s haptics system;

Fig. 6 is a pictorial view of a Figure 3’s AIOL being folded by tweezers
for insertion into a human eye through a small incision;

Fig. 7 is a pictorial view of a unitary AIOL assembly including a haptics

system integrally formed with Figure 3’s AIOL;
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assenbly including a discrete haptics systemand a

discrete AIOL with a flattened spherical shaped
whowsilesy7e shape nmenory optical el ement; Fig. BECT/B2806/000406

close-up front view of a bifurcated attachnment plate

of Figure 3's haptics systgnm Fig. 5is a pictorial

view of a stepped track of Figure 3's haptics system

Fi Bio & {582 foidifldfididrodd iidh diel GEHR Bigurd3@- AIGINGN its

fo%gl é% Jbsyaifo\/@elzersdl?d(};(r) [ nselrti oﬁ into a hglilrl{an eye
non-b&mgb@se@sm@hlbgg_mﬁlbsﬁ@in Figyre 3;is a pictorial view

of a unitary AIQL assenbly including a haptics system

i nFieg Ok laylongitedidalgrops saciioncotigupg 3ys; AJQL ip liscogpressed

| gngi t.udipal. cr.oss section view of the Figure 3's AIQL
Stateiajoﬁggimﬁé%%c@%g@@sid state along line B-B in Figure

3. Fld 9019 4! QNG 1] IyQtidtfto ksimisly;

3 lgféAlq&lanﬁ(lieta\éﬂeconplfl gfsé;%’lsslétzfza\(t@%%g onglquji}}}e (E)B-aB in ¥

Fi Bl e113is £idle vibwi of Bighiel8’ sy Ad@Lohsseitly at HssmééiGosterior

_assenbly prior to assenbly; Fig. 11 is a side view of

axiaF$toppmgPasIOGL assenbly at its nost posterior axial

stopping.posi.tion; Fig. 12 i,s jrde vi of, Fi qur .
3 Bl o i i M o g drn il sty " pipnediate
. irjon. F.q. 13 is a side view of Figure 3's AICL
aXlagg[g)gmg}%Sﬁll ’s nost anterior axial stopping position;
Fi gig 15 i$adidd Okw SEFig@R ViseMOL @vemblyeni (8 mostwinoérior
a human eye in an axial plane of the human body

axial stpbpirtgepbsaiiony Fi gure 3's AIOL assenbly in an initial

position, along the human eye's visual .axis; Fig. 15 i.s
D B st isoe Crom SPRUAR SR PLm BBt vislopia hufandye i an

wiaf & o BB o P8 AR RNy
initidl HOtibh 81dHEEB heuRinSeyet Svidlaleaslis; to conpensate for

capsul ar contraction; :

Fig. 15 is a cross section view of an anterior view of a human eye in an
axial plane of the human body implanted with Figure 3’s AIOL assembly at a
subsequent position along the human eye’s visual axis to compensate for capsular
contraction;

Fig. 16 is a pictorial view of a disassembled “push and twist” AIOL
assembly including a discrete haptics system and a discrete dual bellows-like
AIOL;

Fig. 17 is a pictorial view of a unitary AIOL assembly including a haptics
system integrally formed with Figure 16°s dual bellows-like AIOL;

Fig. 18 is a longitudinal cross section view of Figure 16’s dual bellows-
like AIOL in its non-compressed state;

Fig. 19 is a longitudinal cross section of Figure 16’s dual bellows-like
AIOL in its compressed state;

Fig. 20 is a cross section view of an anterior view of a human eye in its
contracted ciliary body state in an axial plane of the human body implanted with
Figure 16’s AIOL assembly;
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Fig. 16 is a pictorial view of a disassenbled "push
and twist” AIOL assenbly including a discrete haptics
waymwbameand a di screte dual bellows-I1ike Al OL;PEI/H.20d6/000406

is a pictorial view of a unitary AlOL assenbly

i ncluding a haptics systemgpi-ntegrally formed with

Figure 16's dual bellows-like AICOL; Fig. 18 is a

| opg) tydj : ' Ine. ;o f b 6 in its

pel Toval [ CHFREEUSF FLp O dniOlof vl BT Wehsmetele 4o
relaxedl 8iliaPy Bodyditaal incarnasiab @ldrieoof die humanebdd/ smplaated with

bellows-like AIOL in its conpressed state; Fig. 20 is
Figuge d6tsAlQbmssemblpi;ew of an anterior view of a human

eye.in, its contracted ciliary bod tate | [ .

o) Bise ot iscaneORINGRR B folitrteociaien gacpmle duugit g8 use in
a haphics s??t%ﬁ{rghé\{gtgg Yo ‘tﬁelsécﬁré} Q3515 & Hulndh ¥ &Y &¥hnufht ciliary

nterror view of a human eye In Its relaxed ciliary
sulc@@dy state in an axial plane of the human body

impl anted with Fi g_ure 16" s AICQL assenmbly; Fig. 22 is

anFigip2bdea longitudinah cxass| seclien dawt ok FigHrec ﬁs AlQlgin its

for use in a haptics system adapted to be securely
nonyGoesssdStdenan eye' s annular ciliary sulcus: Fig. 23

:NS’ ) %‘9% U ?tludﬁlra?%%s%gé‘etctiBH %E@WonFgﬁrﬁ%?s 2RO in its
ih i'ts noA-conpressed state; Fig. I's a
Coni_pqaégggaggitaal cross section view of Figure 22' s AIQOL

inits conpressed state; Fig. 25 is a side view of a

st Fig. 9Btis anctdeeviesi of raesiell Aletlanohert disarsie dhisHeds dis non-
conguesPISge [PBQSF izt ORHES BPTS AFRIACLIO PPISGygly fixed in
oSl Gl e Vo o Foue 22 s AL

of Hip P B 28ide Vi Gk Figurt D3’ NANOL ORHILSsAgressed state;

Fig. 27 is a cross section view of Figure 25°s AIOL in its non-compressed
State;

Fig. 28 is a cross section view of Figure 25’s AIOL in its compressed
state;

Fig. 29 is longitudinal cross section view of a still yet another discrete
AIOL in its non-compressed state for use in a haptics system adapted to be
securely fixed in a human eye’s annular ciliary sulcus;

Fig. 30 is a longitudinal cross section of Figure 29’s AIOL in its
compressed state;

Fig. 31 is a longitudinal cross section of still yet another discrete AIOL in
its non-compressed state for use in a haptics system adapted to be securely fixed
in a human eye’s annular ciliary sulcus;

Fig. 32 is a longitudinal cross section of a still yet another discrete AIOL
in its non-compressed state for use in a haptics system adapted to be securely

fixed in a human eye’s annular ciliary sulcus;
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state; Fig. 28 is a cross section view of Figure 25"
s AIOL in its conpressed state; Fig. 29 is
WO 200gi1036ci nal cross section view of a still yePCHIRDIW00406
di screte AIOL in its non-conpressed state for use in a
hapti cs system adapted to-he securely fixed in a human
eye's annular ciliary sulcus; Fig. 30 is a
! 013% 4l piAsiEa §E°,9\F 'o‘fna Qﬁsa@é&ﬂb&dzgpuﬁl Ah@liwiis”i ABOL
essedsate Fig. 31 is a longitudinal cross
assefidly lmmccmfrdmdelwmy ahotheot pesh atidioviet easiogkt a'lnnalig@ncnt;

non-co ressed St ate for use in a CS SYS s
adBig: G i appiciidalr &eyv qux%adhff*%s‘angfﬁﬁla ‘é%bea Sl AIOL

ciliary sul.cus; &l a S
assefibly T eSitangs witn st nghe nep ALl 1" keBbitarrangement;
and non- conpressed state for use in a haptics system
adapted to be securely fixed in a human eye's annul ar
ci Fig3p iswl siotirfal yied dfiasdisagsembiud AIOV assemblyawith a screw
di sassenbl ed "push and tw st” Al OL assenmbly .in
thread @Uamn@ltvfpt nablighisr Sl%@@Hu@rﬁ?IQQMV§taX1§®Mé?ement of an

rran saplctorlal view of a
AlO; @Qggé‘ 3ﬁ%§ﬁlsé‘ﬁ ¥R st" AIOL assenbly in
accordance with yet another "push and tw st" bayonet

Det%ﬂ @D@?&ﬁpﬁon (i’l%f&reﬁfl%lhﬁoﬁnﬁéﬁfsqmtﬁh Pi‘e@é‘htofn@ntlon

assenb Q assenb a screw t hread

f
SRS 20 R P A 5 W
10 Ndvihala axusl akast WAl ﬁdltpﬁﬁ@lﬁhphbﬂn aﬂ(ﬂ drstehes Ivesdon conditions,
Enbodi nents of the Present Invention Figures 1 and 2

respeckvely,0is as exxialoplank evls thef humaa rivaghyi ofl” hpahmm@n é‘a!ehlﬂrélﬂs a

eye 10 having a visual,axis VA jn its patur
cornphel b ReBDbE BT ComNRE Bna SRISEisab eikiSIy Dody Shcaph ough

of T
conBhE Ry o) g SEibee T B 2 TR Sl RO R AEARE 15
An Rde4 ffwad¥gBxtends into the human eye 10 from its root 16 at the sclero-
corneal juncture 13 to divide the human eye’s anterior part into an anterior

chamber 17 and a posterior chamber 18. A sphincter-like peripheral structure

. known as the ciliary body 19 includes'ciliary processes housing ciliary muscles

21 fired by parasympathetic nerves. The ciliary muscles 21 are connected to
zonular fibers 22 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
the ciliary body 19 delimit a portion of the 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
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
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connective tissue known as the sclera 12 at an annul ar
scl ero-corneal juncture 13. An iris 14 inwardly
wesxienas74 nt o the hunman eye 10 fromits root 1BCHIL2065000406
scl erocorneal juncture 13 to divide the human eye's
anterior part into an ant€§+or chanber 17 and a
posterior chanber 18. A sphincter-1like peripheral
tensiéﬁ% Hed R 5EM8 s 3B WhREHCHTavaY the k@¥uliP bhg Buddsally outward
cilTrary processes housing ciliary nuscles 21 fired by
as shoarmaBy mp@weA ifor cempessinphiiedens a7 yfo sheyer éts 2hickness along
connected to zonular fibers 22 which inturngrf . .
the viural phisr WAty TEsinetardavies POREIVERRIGSE PV eE dgfedistange vision
genbra e known as the capsular bag 23 with an anteri or
(see FIgIUE2) 24 and a posterior capsul e 26 enrobing a
n bef &0 hdskebly 320for k6lfadidhorin
tﬁ%%@?% ?;S{hé%g%ybl%gl %Ig(ﬁ‘;vn?stz éfg%r?% on of the interior s
in a Sukfaaceydf cllivey saloes 28l Porapreférebbremabdingospeeticle free vision

juncture 13 known as the ciliary sulcus 28. Reppants
overothet heminal gy O APERATE VISIOHh| The L asseimblys § bancldes a

. extraction of t nat ural. crystalline |. 2 dz4 h
discrgig BaPUSR AL Tor? dabstie sV Pl diftpis"AIOE 3, d o
« er.ginaf t: e Ca?ga% i gphr -tirfeo N§teBRideOhixial

P usgf ﬁﬁieaﬂ:‘:‘lhﬁ a?’?y%%'ﬁy ge FHoe\f\l/g tg ﬁe f?gnngﬁg%tlrt%g %thlﬁ?kgn i
displaRehiesit BALHHE AIQNI3K pelativd Ito atherigapttivs syistwal32aand thgrefore

for greater ,pos.itive optical power for near vision .
alongsedimnauiepe’s) viswl asiat | nhandheld manipylajiogogpl 36 with an
19t ensi gns_the zanul.ar, fibers whj.ch .dr .
clongaisaualt §hgns soraghard 5ng pidhsr o SAUCR 4N 6 Maplgyeg for
. copnr i l-ans, & i ' 5
s BRIy S e UT0PYpid hehrorsss o
step@ded £ah] BopREehent @lasivarnoahy hapiics (yswen Blgure 2).

Figure 3 shows a "push and twi st" Al O_ assenbly 31 for,
sellheahaptics system B2husamadgefoni suitable siigidudipgompatible

oSS I B RS BRLSA 75 S SHRE, S s
i nclud . dis SGE . ' . i ,
R T e

vistBR¥RREt T AASRESHstéift $Drineluliesta Adbuddrenins dodyi 41 with a
di spl acenent 'of the AIOL 33 relative to the haptics

diarsgtst Erb B2thandgiphenfefrome- Snomgorrebponting yeadmanaye’s pupil,
and %)r(li as)’iiaﬁeggtﬂdﬂlel)g 11rrrllrar?il(?g}n% ia or}lg,t t?lgllor?fgumi}lgl axis 39 (see Figure
10). The haptics system 32 has a pair of diametrically opposite elongated C-
shaped haptics 42 extending from its main body 41 in opposite directions in a
plane perpendicular to its longitudinal axis 39. The haptics 42 have a thin profile
in the plane perpendicular to the longitudinal axis 39 such that they are
sufficiently flexible under reasonable forces as can be applied using conventional
ophthalmic surgical tools for encircling around the main body 41 shown by
arrow C for facilitating insertion of the haptics system 32 into a human eye
through a relatively small incision. Figure 3 shows a haptics 42 in dashed lines
for showing its encircling around the main body 41. The haptics 42 have a wide

profile along the longitudinal axis 39 such that they are rigid against a
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el ongated shaft 37 and an inclined end piece 38 with a
tip 38Ais enployed for assenbling the AlOL assenbly
w@2006n0®74 u and for mani pul ating the Al OL 33 fRCT/IL2006/000406
stepwi se axi al displacenent relative to the haptics
system 32. The haptics sys2em 32 is nmade from suitable
rigid bio-conpatible transparent polyner material such

compies 1%r& efé%foﬂ% kehe HaptibaPkideSprofile giinf%i’a‘dljif'ea@rs from

ong Inal axis 39 intended to be co-directional
its préxtimad ehdn#®A exdbaceny itlsuiaainoticsly Fheohigpdistal eyktdhh gmote
i ncl udes a tubul ar naj nag‘%fy 41 with a dianmeter D in
thereftom pogitenmigptingnat a DEFRasESH 2 thate#3a hunan eye's

pupi |, agnd an axial .l ength LI I I
" gt disharsain @t?%c@nzegﬂﬁ%fs G ey R RS SRR b ront
. VS i i i I i ith

view eI AR DR e iR s Spra fforme with o
pair 0@dipaddd iapagppsisicdepeliotedh ansmbersadplednentficient strength for

perpendicular to its longitudinal axis 39. The hagﬁics
forceft,:aphllammtwrt hite: the toughecorneckye flsane ober Baman syeay sdlera 12.

the | ongjtudinal, axi s. 39 such that the re. .. .
The §g]a¢l;n@p. hpfa}t,e 28 DS PNLISOSGRISS Shape n%fnéty f}@ lp@ggméto(%agds its

: : . " : o )

napdS T 63 SRR SRk PRIt Rt i
pencatiow 6f ftRe ftaehidehatplaly 4Rsiatd imohuofant bge’saptiéras12 on its

system 32 into a human eye through a relatively sna

| ]
abutinrenit sthereagRingtir e TBe spwsirEnh apembersi 34 havgadisd4Hindth a
min%ﬁggg\%;ggatﬁlsﬁgn Iag?ql:,alsgg rﬁ{nggqu] B%eggxélﬁgylr P?‘t_g’%%}/’ a%%ut 2 mm
and SRR P b B B5RRGRHE T oINS 54 rpgnchurin

mente§ 144 hRv & e piinyurh ape heidht OMHI 66 aprieast rta$ emdag 2easured
adj acent the main body 41 to its distal end 42B renote

bethlmr dhier ihps 4AA st thenfniche 247 sudhi thatchey ¢antneaehatenslightly
plate 43, Figure 4 shows an at hrent te.43 h :
morRcRan JiAhiS L HElSE B HELPEa T AOU | WG The sl neigttt T is
er pendi cul ar e_| it pdi ' i
preBGPRERENT T b D SGrERL LA e Baer 5 o
forr B REhSa AhnRfuldtdd hediitt 43 e tdenfial pbdiogestiween the cutout

penetrationinto the tough connective tissue of a
46 dndmie leypeics 42cfoersaletfvelfheceivimg inehandliedd enatdpilatiomool’s

tip gggs%(il ze;zs s?tza&ggip%ﬁt%%t pé?po%gé.nt'ifﬂg rﬁlgr\ﬁ%{lgl%ioint gperture 48 1is
preferably constituted by an about 0.4mm diameter throughgoing bore.

The main body 41 has an internal surface 51 formed with two or more
equidistant stepped tracks 52 only one of which is visible in Figure 3. Figure 5
shows a stepped track 52 has three axial directed channels 53A, 53B and 53C
enabling axial displacement of the AIOL 33 relative to the haptics system 32 and
three peripheral grooves 54A, 54B and 54C enabling rotational displacement of
the AIOL 33 relative to the haptics system 32 and precluding inadvertent slipping
of the AIOL 33 in an axial direction relative to a human eye’s visual axis. The

axial directed channels have peripheral widths W. The peripheral grooves 54A

correspond to a most posterior stopping position, the peripheral grooves 54B
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haptics 42 to | eave a central narrow juncture 47 for
determ ning the maxi mal penetration of the attachnent
wW@k@ba03634 i nto a human eye's sclera 12 on its BOUILPBIR000406
t her eagai nst. The puncturing nenbers 44 have tips 44A
with a mninumtip separaflDen TS of at |east 1 mm and
preferably between about 2 mMmand 3 mMmin the plane

corre@ﬁéﬂ&? N@i G Ghidrteldite | ﬁé@tibﬂ,dlaﬁlﬂl th¥i pedpherdhegrooves 54C
puncturing nenbers 44 have a mninumtip height TH of
correspoh@ésta MoSt antesior poaiioneof betAEHn along ailpuam ayes yisual

. the juncture 47 such that they can penetrate slightly
axis, 7e¥pectiMely. hal f of a sclera's thickness of about |mm

T 4 0 Sl 0L o R e

to b&BY-BYE@IdnAl WRE'd WutnhO el st igugle Akisalandos thallow flattened
etween the cutout 46 and the haptics 42 for

sphesiehleshdped! housingi ¥7,nan tneulharatietior meempen 48i witht vdeading
tip 38A for in situ manj pul

surfamﬁi?gw sud anpaperiet e 8 e B8 sEas S9py The
t Q.4 ' Lh i i

cad SRS AR 4 B L PR PR o MR sy 2
havigg B\ﬁ@flgﬁeg 's’lfi%ﬂtnll:ff siafePBAn thACKShe Fnsia BodgnEL . oThavhbwing 57

gure 3. Figure 5 shows a stepped trac
defiried zhb la_évityh ﬁeehclms;ling alchhap@;m&:inoﬂyanptéd:ai danen564 vt adsgling
enabl i ng axi al displacenment of the Al 3relative t
surfadeebh apith s centisaleparsion LA toFPeseh é]f"i%‘&r g‘F‘ Frssue 532 The
54A, 54B a 54C epabl ing..;f ot.ational di
postgie meebes 3o ks bty PR EH OBl sPRF S Bl bly as
I | fid it lhoBRived o) 83 showan Th
Plan R oy s, ™
housihe 5%l a dismeetceDXbhankhst Gave fpean pleltaized AI1GF 3F, and
The peri pheral grooves 54A correspond to, a nost

prefprablyeef aou {7oppi-h§msd SO @b & bg@l}ga@@}t !WIP%&%Q@% human
cye’p PRI RDRE5Y 23 (50 B8R Kpond (o a nost ant er or
oL AR M A0 SRR AT g bt g 12
and @ leaMiakteidi 6PA foxifscihf ih Ahemtator diréeicroinda heatanceyel and a
Wi th a human eye's visual axis, and a hollow flattened
trailing end 67B for facing in a posterior direction in a human eye (see Figure
10). The trailing end 67B is formed with a groove 68 for receiving the internal
rim 61 whereupon the casing 67 can reciprocate relative thereto for selectively
compressing the optical element 64. The casing 67 has a peripheral cylindrical
surface 69 with lugs 71 for traveling along the stepped tracks 52. The lugs 71
have peripheral lengths L3 where W = L3 + A. The housing 57 is formed with
manipulation rings 72 on its peripheral rim 57A and/or blind manipulation
notches 73 on its leading surface 58A for selectively receiving the handheld
manipulation tool’s tip 38A for enabling in sifu manipulation of the AIOL 33
from an anterior direction on implantation of the AIOL 33 in a human eye.
The housing 57, the optical element 64 and the casing 67 are preferably

formed from suitable biocompatible transparent polymer material of different
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spheri cal shaped housing 57, an annul ar anterior

menber 58 with a | eading surface 58A, and a posterior
woreowbae3630 having a trailing surface 59A. The PEHUI20¢5/000406

surface 58A has an internal rim 61 defining an

anterior facing aperture 6@ having a diameter slightly

smal l er than that of the main body 41. The housing 57

conﬂfifaﬁéi@? whiGR¥ht Yebedadifiatlyndeforho@ RAdEE Fasynailt ifofdes as can
elenent 64 with a | eading surface 66 with a central

be applitd esingbéormcptisndl ophthatyhict Svrgimpk taalsefcd 2xampe, tweezers
posterior nmenmber 59 can be for ne%ﬁvméig u% any opti cal

74, pudcihe dikeprier dneiityine TaseBa o) CORvAIObpt? Ao Aehygan cve

rolh o G SoPUP S GEC RS ah oLl Bicay

forn?édzﬁgnﬂ Qiaﬁ@ely %ggigg{o?%éﬁﬁiayerﬁl, ARQUKAmPIE) BMIMIRL $hiRs the

o bear agal ns jor portion of a humman eye's

hougiap 7 Brogtneg Hraag teOrigklesiliBomuoe adGlic besed Aolyme3material,
includes a rigid tubular casing 67 having .an axi ial

and | thagepiiceb eleraent Oéagi fagmeddfiomastillr saties siljcope g8l or softer

Cori . ti . h , q .,
st ot b el el SYTRReEHP i o B Stz
MEDE60 E‘ﬂcggfn?r W teridhGnk" @e! bcf e RéR: 63 EAT HRdfoMrel Bom

groov or recelving the internal rim61l whereupon
MED3e63015 igtdyér cranteriati bothc potymel ahatesialshéeatgp domrmercially

sel ectively conpressing the optical elenent 64, The
avaitahle ngfiom halusilpeSilieen al Teghnokegy, calnyr f Galifosniay t HSA

lugs 71 far traveling along the stepped tracks 52. The
(WWW, S‘?‘f"ﬂ&ve peripheral |engths L3 where W= L3 + D.

Tha. . e ) . . o
B A WA RO S Shob Rt a2
inteR@EE N6 Sbe/ Zoirddtidnheadiing dunfaaceyS8Avitwal aekgeand vellyptics
recei ving the handhel d mani pul ation tool's tip 38A for
systennB? iimggiatlysformedeawith thailod. 38 witieh shaebg Birectnelyracts as
rior direction antfation of th

nte , on i Al 3in.a
the Hhplis SYalen¥ R aTBLSORY: S, hEPUS: et RS et of
.1 he. Casi : g f r i -

A gble HSpAe S-M TR Y Mokl i AOL
33 Hi dpRRBIIHREAHSRS BNE p@ﬁlevwrgbmﬁamab@o eea®ightatiingl axis 81 in a

def'ormed under reasonable forces as can be applied )
similai nanoentoctht ibaptits sydtemaa2yi In his ¢hse athetlopiics 8Bdrave regions

exanpl e, tweczers . e . .
84 impregnated with radiation sensitive bio-compatible materials such as IR
sensitive indocyanine green (ICG), and the like, such that they are capable of
being plastically deformed on heating to a so-called glass transmission
temperature to enable post implantation in sifu axial displacement as illustrated
and described in aforesaid W02005/104994.

Figure 8 shows the non-compressed shape of the optical element 64 has a
continuous slightly curvilinear leading surface 66 including its exposed central
portion 66A in the AIOL’s non-compressed state. Figure 9 shows the
compressed shape of the optical element 64 bulging anteriorly into the casing 67
on applying a compression force F along its longitudinal axis 39 for compressing

the AIOL 33 into its compressed state. The bulging shape is dependent on the
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74, and the like, for facilitating insertion of the
AlOL 33 into a hunman eye through a relatively snall
WO pw303M (see Figure 6). The casing 67 is typPCHIL2906/000406
formed froma relatively rigid polynmer material, for
exanpl e, PMVA, whil st thelBousing 57 is formed from
less rigid silicone or acrylic based polynmer material,
compreskibRefoREd iamdl belgesemoré4ini st eompeeséadshape |thass cits eron-
silicone gel, or softer acrylic based pol ynmer )
compffmsmdj shapeFoherbanthceAlOhe 3% diasi acoRnews!yevariable dPiopter
rom MED6400. pol yner materi al, and .t he. opt.i.cal el enent
srength dHmR WO et NsEen a0 SIS o isiogrs SipBind 2
0 £ | i I Ad: axal | f
maxfat PigftFl, it fuf AR08 TOFTRAF\Eipk, CYAh GG Atn: 64
typiéaﬂ?’l’la!@%ﬂe'fra@ﬁﬁa indeixBifglar t6 fewsdiahe nbtudalycrpdtelline lens 27 or
asSenbly 80 having a longitudinal axis 81 intended to_
greatee wimreipeacits nomicomipréssad stateis syitable forsdiatangs visiomand its

a haptics system82 integrally formed with the Al 33
compyesead stakerisisptabledor ingar ?/1%%1%-'\4 1%@%”5%9%6{1@83‘?@ §lfindent

mai n_body. Th [ S LNC ' .
64 b3 gty 19 apRe D BERERTEvR CadBRs Pyl L gotica
elem%?&% SR Rgad HAWnbive RinSlsudB thit RPROBAIdomstessatsiaBssisnitable
plane perpendicular to the longitudinal axis 81 in a
for relafriviston architecomprdshed baf iscwitapketfomdiRancervisions case,

the haptics 83 have regions 84 inpregnated with
Ir ;ngwe%hos'lérsﬁow the M%OﬁﬁkﬁpamSBr%%’ngé% i %Y\gngh affangement
.sensi t.ive i ndocyan, I t L1KE,:

34 195 65 PR A PB G o e apNal & Sropgih g prEd e afipydl Bas. The
AIO??%’E‘E%IQ%&"E&%&&% fooh@ RpriedkyREemBARSd Iy ANHEH 6 BB its
enperature to enable post "inplantation in situ axia
lugsdilswithaherehinmeds 53 AuSTieaA HOL 83ds déspladeded anraraémorediatation

~WO2005/104994. Figure 8 shows the non-conpressed shape.
to inserttitrelugptilciato Hleethanneld Haang ig é‘h@tﬁ@d&nﬁpc@ﬁi‘@’m @,ugcuon

on {5E S, S5 SRR PRBR By e ERE o
s4sSHf EmpFARLIE o Bipube poammspasuaNtpEe! pbonig e
AICA733 at its intermediate stopping position along a human eye’s visual axis
denoted by S2<S1 involves a further clockwise rotation of the AIOL 33 relative
to the haptics system 32 to reach the channels 53B, displacing the AIOL 33 in an
anterior direction along the channels 53B to reach the grooves 54B, and a
clockwise rotation of the AIOL 33 relative to the haptics system 32 (see Figure
12). Positioning the AIOL 33 at its most anterior position along a human eye’s
visual axis denoted by S3<S2 involves a further clockwise rotation of the AIOL
33 relative to the haptics system 32 to reach the channels 53C, displacing the
AIOL 33 in an anterior direction along the channels 53C to reach the grooves
54C, and a further clockwise rotation of the AIOL 33 relative to the haptics
system 32 (see Figure 13).

Implantation of the AIOL assembly 31 in a human eye 10 after removal of

its natural crystalline lens 27 to leave its double layered capsular diaphragm 29
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on applying a conpression force F along its
| ongi tudinal axis 39 for conpressing the AIOL 33 into
W0 e@oenadspt essed state. The bul gi ng shape i s depentiants/000406
on theconpression force and bulges nore inits
conpressed shape than itsiganconpressed shape whereby
the AIOL 33 has a continuously variable D opter
. 0 Walal it i
inch G B BE i TR TP B4 X SN fis L ek fterior
caps@ldi 2604 QP s Giedvivithorferthee aptiigaiesel £nrdt1%4 The AIOL
typically has a refractive index simlar to that of .
assembly Bihissedupcsugh thadtithe A10848 longitidigglexie?6 apiaculgpayith the

its non-conpressed state, is suit for di.stanc .
haptigs s?%?FPnalﬁd Iongitudingl 248 e%é ‘st 358 ggbiu ia§s§61ﬂ:gyf gf lgetéllp ically
. VisSi0o ase t . el .
R, HARaN P Sk BRI SNEpi fopocol «
cycl o dhie fePtiehXineligmimd Hdsdes, sthescty dilatingeitd gupil for
y (gtgggrthal?gei ts non-cggrj'pressed state ist?’ui tablagé for ..
facilitedng \eicsessntearit pasteroampharsberd 18t mwediatelyi hedind ioiris 14.

Such paeaRa b gk e B R oRalt S i 3FRhe ey body
t . t. : : )

s el 5o e P00 2 DHRAUEIR B v

of thViehfVaP 81 #Ghatiral Sfysta®End Rns|I7Raling itsigspsilar Wiidphragea 29

channel's 53A. The ArQL 33 is displaced in an anterior
for dec@ntodatibn pmpests.i t Figurgs 14 1shows thae theahamics sgdem’s
and is rotated in a_cl ockw se djr.ection on facin he
punGiiing RS d4past Geany dnseised dL Gaisalies 21 Bhg AmEaTy
r ooves A for .assufi [+t i b
ancifls g0V gt LBt PACHE §o- TR P h 3¢ BhnAE LA A sulcus
N i PRhAGHE O8I (VL. QRs@hBRY3 2 i deplvyed &ush that it
28 Vi ggg{?gxﬁ&ggﬁgt edgnby S2<S1 i%vol{/}gs a{ fgrpt ggr " o
longdtudddali s r4dt and 66 ot ¢drdiréciinad andeprzférablyt co-amial with the
aptics system 32 to reach the channel s 53B, . .
humginsgieds visgal peisAY.& amsBthentraifingryusacs O M A uEgedninag gRgLerior
. the channel s, 53B t o, reach,the gr@oves..54 a
diregie AR B Jhes VONOGT - AiniTen 2y et Ffiepgo become
gy kdté a9 5R@wh i€ Fi :
sorfFBE eI LR 2 AeRE,Flosoectios SaSL4 AR e g
The€AROE 38 is yaldepld ye ddhmotordtrintiosdstShei ailiadywerlyal § isrintesaded to
cl ockwi se rotation of the AIOL 33 relative to the

enablgpthie cAIQYs3 % ip 3msurpe fisapen-cABINEeRSAA tate siscshown in Figure 8

dj ' :
therefn? %lﬁ%%(lilrr]l zfcggmmodation over the full range of the reciprocal movement

of the human eye’s capsular diaphragm 29. However, in the case of capsular
contraction, the AIOL 33 is unable to assume its fully non-compressed state in the
human eye’s constricted ciliary body state such that it remains at least partially
compressed depending on the degree of the capsular contraction thereby
diminishing its accommodation ability. The accommodation ability of the AIOL
33 is restored by moving the AIOL 33 in an anterior direction to either its

intermediate stopping position or its most anterior stopping position (see Figure
15).
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AlOL 33 in an anterior direction along the channels
53C to reach the grooves 54C, and a further clockw se
wo odoattosm of the AIOL 33 relative to the haptiPGI/H2806100406
32 (see Figure 13). Inplantation of the AIOL assenbly
31 in a human eye 10 afterldr-enoval of its natural
crystalline lens 27 to |leave its double | ayered
c aﬁgufeam dheRNRAIDI 2Adiehby) 00 incliaint s didtrdtt haptics system
anterior capsule 24 overlying its still intact
32 apdst discete dagisbéliowslike AN ddscThe Q. A hast @ lengiwdinal
~to Figures 14 and 15. The Al ssenbl 1is set.u
axis S0 IntERGRd (hDAPOIIESCHONSh PIth ASFUBRR <355 SGAL s and a

wi t .t he. haptics S ) ' LF IS

nouskjepf3 0 bRy 155 O SP0 F PP PR g pe tepeg racks

52, a‘?ﬁ/ﬁrtéﬁ?@ﬁfeﬁﬁb i Rithtd Rhbffe QifdcePsandd pekedbr @ember 99
cycloplegic drug tor relaxing its iris muscles,

witht Defding dilfacé 401) tEhehpiding A3 Imduddst @i¢ading shapgs memory
its posterior chanmber 1

8 i at behi nd =
resilipaily Slosiicadio, dPEmabIcone I en KR AICAL CRIALZ bylery the
. into its rel dcili bod t b [elall
vine 9L g 3o SHBSFE bl Yo B o G L SR, Ry
elastgg’?’lfyu@ef.%{mﬁﬂl% EQW@hk@BgﬁEﬁ dlehehall 0% hési&dd iheerihePds and
eaving Its capsul ar di aphragm 29 for accommodati on
the PuktefisesSmefribgur 99.14 Thisoustetioat meimbehadl iissiapmddemith blind

puncturing menbers 44 are forcibly inserted into the .
mangilatien 1@ichessiC4 ifon selpcavrll diecoiying éh%ﬂ:aflélaela gnanipufpiion

B

defz*geyr 3YC g;ilé gggﬂgg g?éﬁeg t)‘?,d'tt{éatoﬁéﬁér HerAhg 68 AEthe

co-drrectioh erably co-axial wth the human
opti€delem¥nBud2 axd $03/ér33p1@férhblyt foamledfgormuuitable [Edpmes based

urged in a posterior direction against the capsul ar .
biocdingyalibdy tradsparent ineaienial ebdiffeisnbsoomisteagiesi cilbatiige 94 1is

taut t he ALOL 3 '

ypis e LG B SofiRy Aekd e SREGAR G bR Pvva
iR SAEHRPHlods 7, 14 L shft riSbd bR Aatheom s
rigi@§ilRBAYDT hBryiicbised Hol yirécmiteaial Qi the opticansteaiehisor02 and

over the ful'l range of the reciprocal novenent of the
103 haneeformed' froompstilll softeti sifhorgpeb®r sadieevaaryli¢ hased polymer

matgr?gl.e lgc];r é:x%%?;lle? trhe anterior member 97 and the posterior member 99 can
be formed from aforesaid MED6400 polymer material and the optical elements
102 and 103 can be formed from aforesaid MED3-6300 polymer material.
Alternatively, the ring 94 can be formed with a membrane for dividing the AIOL
91 into two compartments which can be injected with a suitable silicone or water
based gel. The anterior member 97 and the posterior member 99 can be formed
as flat optical members without any optical power or preferably as plano-convex
optical members as shown.

Figure 17 shows a unitary AIOL assembly 110 having a longitudinal axis

111 intended for to co-directional with a human eye’s visual axis, and a haptics

system 112 integrally formed with the AIOL 91 which thereby effectively acts as
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contraction, the AIOL 33 is unable to assune its fully
non- conpressed state in the hunman eye's constricted
w@Riobaeds7body state such that it remai ns at | eBSI/IL2006/000406
partially conpressed dependi ng on the degree of the
capsul ar contraction ther.ey- dimnishing its
accommodation ability. The acconmobdation ability of

8! gl ed i3y A 1 idduliés anpair of
the gﬂﬁledr@i sgst%?rselélta:hg?({aé}e eiT?%eW%cg ?}Lsfhglrl medi ét eust oppll)zﬁa
dian@ﬁ&ﬂlyO@%gUsitietG-shapéd alvngaiedrhaptiop dild e xpersding drorm gtseAIOL

Figure 15).Figure 16 show an Al OL assenbly 90 ) )
91 in appesiierdjrestions én apéaneaparperdieyler Enthydopghudingl s ddd in a
. dual bellows-like. AlOL 91. ,The ALOL 91 has .
simif g RRRRY] o B EUEL STHEEh Y o B CoeulliRe EPlfsL13 have

B ) e
as IR seide Iidveyanine, graen YCEY,iand tirediker s@ch thiat hhey are capable

| eadi ng surface 98, and a posterior nmenber 99 with a, |
of heing [plasficellyf deforned. omhbeaitigsitpga o®-¢allady @dassa transmission

embighr g Bbe TSR Fh sl eSS b, . Bppsrated
| t ' nber 97, and a traili
wnd B e B WO APR el e ormabr e ©
belhh%ﬁﬁ@ -1 e wrhé GRIn-edrapRRSedl ORapestofetie dptécal iehgnédts 102
e

and posterior menber 99. The anterior nenber 97 is
and f K3haivingt & fhiti swifaeenl@4daini ernomecempesssah sfase of AIOL 91.

. selectively receivyi t he ndhel d. mani pul ation tool.
Figute d SRR PSR RGeS0 AR B0 P Bl Bl it Q02 to
3. [ : i s ont i
creafi o8 Atese 18 B0 Be, TEERBErcpSion RGP " HERMSY the
trailf £ 5@FAR Y01 o TR direivss \Wif thS la@tdRidr WIBMbEASECon retaining the

bioconpati bl e transparent material of different
ringc®hi sfired pesitiomivehichrig t@h dasisesy/thiecgitiogl ¢lenremd 102 derespand
relatively rigid polynmer material, for e | e, . PMMVA, .
in ammt%wrm%caﬁg dey gwtgwmﬁhegmt%rw Ifﬂﬁ@bﬁlé?? g‘%ﬂa’r frapnhering
99, are. fornmed fraom,l i gl Ll icone.. [ .
94 JLE ALY Fam R o G beb, B, o 8RiCA) ekl Gpg with o
gre0d cdMPr&Son’ f5:08 AwhéRBY Sthe! ATOPf 9 8rhas 4 IcoafifuG@ly Wariable

softer "acrylic based polfynmer nmaterial. For exanple,
Diopteg saehgth fronmaninéninfiin ddidptdrestpoptie sittableeiob alistdBce ssion

and a maximum Diopter strength suitable for near vision.

The optical element 102 preferably has a refractive index n2 which is
greater than the optical element’s refractive index nl whereby the curved surface
104B acts as a concave lens with a negative optical power such that the AIOL 91
is suitable for near vision in its non-compressed state (see Figures 18 and 20) and
distance vision in its compressed state (see Figures 19 and 21). The AIOL 91
can be engineered to produce very high negative refractive power in its
compressed state so that a subject’s eye will have a total negative power on
application of a compression force F. In this case, a subject can wear spectacles
with positive lenses whereby the subject’s eye and his spectacles constitute a

Gallilean telescope enabling him to see far objects in a magnified fashion.
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be formed from af oresaid MED6400 pol yner material and

the optical elenents 102 and 103 can be fornmed from
w@t@seemrd MED3- 6300 pol ynmer material. Alter nap@mal2996/000406

the ring 94 can be fornmed with a nenbrane for dividing

the AIOL 91 into two conmpget-nents which can be

injected with a suitable silicone or water based gel.

ThARARLES 91 JREDETdiShoRNAIDIS1POSLARBICr foTRZ . B9 Maptics

or 1e at optical nenbers w thout any optical
SysteR@VET {Of _s@If&efnth@ﬂh% asplahewtionc in\ee hunphi epd’s namhdars cliary
shown. Figure 17 shows a unitary AlCL assenbly 110, .
sulcusavThg AAOLoh30 hasliadangisdiaah axisi 170én tuendesk tor %e co-direction
_.co-directiponal wth a hu .eye's Vi s axi s .
with o as S5 EALSIpnt SYPaRTiG it St Rl ateiBe gnd
1 t her . i . i
121 AR A S EHoP AheniBoy 122 sBa2S aRingoRid 131 BYRHET it 2
pisto QE?txfebgﬁbéa)I \,QRHOR?JSP&:tCtoS l&p @dusingnt2t.e dThaitausingl 131 is
extending fromits AIOL 91 in opposite directions in a
fornmkiaﬂlerrpe rspitabliectigigr bicscompatiblegiransparealt mmatesah 1for jexagple,
simlar mapner_to the hapticg¢s tem 32.. In,this.
PMe amdghe dikes 1B, a0eTioeghomech 142 is Bty 4.pE Of clamp
r.adi at,,0p S ARV i- bl j.a
menf R 3 Rre R, L Y R R PG Spficdn
housgﬁ'g hZththeLﬁl%naI% LABakka with BgjandofPkest 127ddryinsertion in a
eformed on heating to a so-called glass transm ssion

pair g;é llralywaysj 128 farnesthin ®trpiltg urfdcant2ftdfahe hausingul 2dx @uarter
i spl acenent as i|lustrated gnd i bed ] f [
by o piaoes BB 18 B ST SYBEE she o289 lom
. shapes of .the opti . n '
v 988 Rpa OB R TR SRR Arspecs
ther&b; "fh% Holisihg BIOYS pEdVedaP Wil peplieNapdiidebul3i regative to
Into the optical elenent 102 to create a curved

the $odiacienal Oxks dr20ap pindi ay aanobnpflasgs 682 fdapteyed hgbwensy the
the trailing surface 101 in the directi of i{{ne
trailing sttt KehBes by ARIPERAlH (Rpet FEUFSHe 6841 36)a Piefably

oo e o S R Ro 5, AR Rl AR e o
GASEPENTESHED e fefnd AR 72 mpigsot
plant-&dhv@x anterior member 122 and the flat piston 123.

The housing 121 houses a pair of shape memory disc-like optical elements
133 and 134 in a similar fashion as the ATOL 91 insofar that the optical elements
133 and 134 have a flat surface 136A in a compressed state of the AIOL 120 (see
Figure 23) and a curved surface 136B in its compressed state (see Figure 24).
Figure 24 shows the optical element 134 bulging into the optical element 133
which in turn causes the optical element 133 to bulge radially through the
apertures 131. In the case that the optical element 133 has a greater refractive
index than the optical element 134, the curved surface 136B acts as a concave
lens such that the AIOL 120 is suitable for near vision in its non-compressed

state (see Figure 23) and distance vision in its compressed state (see Figure 24).

The leading end 121A is formed with lugs 137 for traveling along the stepped
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greater conpression force whereby the AICL 91 has a

continuously variable D opter strength froma m ni num
we@ptieds76t rengt h suitabl e for di stance vi si onPEIRTL2806/000406

maxi mum Di opter strength suitable for near vision. The

optical elenment 102 preferldbly has a refractive index

n2 which is greater than the optical elenent's

tracs®4 7. aqthe Vihté MG member IRQrie M¥rhbe veith BEHd shadipakatib@4diches
acts as a concave lens with a negative optical power

138 gnothstidvan) foresede@lvedyl receivingt tiol arfdhieldh eranipulgiion 9el’s tip
i ts non-conpressed, state e Fiqur 18 and 20 d

38Aép§matd@lgmnsslwawpmaém@d%ﬁ%s%@é?@t e (see Fi éu?gs
19_and 21).,.The Al Q. ngj: :
voF P gRsas Ao 0 Pisbrels ARTU A4FORRER 8 b8 B B¢ BRprics

systcth@8 2 &9 §é1ﬁ5ného?ﬂg 2@blantfkh Whld Hiave @yett ahnular ciliary
negati ve power on application of a conpression force

sulchs. | Thé PAFOLab4) is ssmipedh aeratiemrtosipe AL ek20nbuh differs
positive | enses whereby the subject's eye ﬁnd hi s
therefpem dsofar @snit it oBsEuGtad | 39 dasingle BRHIEG AfYckyye for

Jhimt f bj Gt S, . i fi . ' '
facilofyy TufiSfion Hiochiitctia Bt SBoEh ruEB VB R L Bh ROy e
Nl - i P ab . .
e
menhs¥rgi431Gdinad texihe HARMg ndérsed flexibée awembrasetiddinenabling

W th a human eye's visual axis, a _cylindrical housin
recigiptation bagveen aaon-egmpiessed smte and acomprgssed Hipeepeipheral

b 22 d trail.j 121B fi d w .
aperfigs ooy 5 gy Suldh TREn TEs pebte PBURE shdifges sptical
elengeﬂﬁs hogsLhg ]I]t@lw}lﬁcﬁ QLHESE filﬁgmeﬁ BHekdiablagd " WHIA bave a flat

I O- conpati bl e transparent terial, for exanple,

surfiddVPs 1 41 thé aohickmprddsed anite oif thic AEOIRCT40LGRe iKgherdBdnd a
with a pair of clanp nmenbers 124 for snap fit
curviedssarfacelSilB i inrempresagdstate sge fzguﬂeo?rﬁse dnijthe cage that the

optigySeint g5 hengeBtepist Tefogtine ipdiar e e poTeBoe entint 44
ne o St 591 BUELSES 7R LGRS, BRIBANE: ML SY0F v

for RERLUASbA ihhR ﬁﬂrﬁb&ﬁgﬂe%&:é siame (et MigthesET)gadedisfahogvisien in
housi ng 121 but enabl es reciprocatron with respect

its aomepressed Shte (soeFigige 2B). i Bhephousivgd 4li isHopreed pridr ugs 152
for ?rg\%ﬁrlfgr gfonlgs‘élher ﬁéﬁﬁéd"ﬁaéﬁs 52. The anterior member 142 is formed
with blind manipulation notches 153 for selectively receiving the handheld
manipulation tool’s tip 38A for enabling in sifu manipulation of the AIOL 140.
Figures 29 and 30 show a discrete AIOL 170 suitable for use in the haptics
system 32 for self-anchoring implantation in a human eye’s annular ciliary
sulcus. The AIOL 170 includes a cup-shaped housing 171 with an anterior
member 172 and a trailing tubular piston 173 reciprocal between a most extended
position (see Figure 29) and a most compressed position (see Figure 30). The
housing 171 houses a shape memory optical element 174 resiliently elastically
deformable between a non-compressed disc-like shape (see Figure 29), and a

compressed shape bulging into the piston 173 in a posterior direction on
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the I ongitudi nal axis 120A and an annul ar flange 132
depl oyed between the trailing surface 129 and the

wap@stiwoes 131 (see Figures 23 and 24). Pref eredi/y2betd00406
the anterior menber 122 and the piston 123 have

positive optical power octigl-ternatively only one of
them has positive optical power as in the case of the

o - d d
oo Eh5PE QUBRERUSH S FEGREN AR M Tk By pbome
from®H &itdbl& gigdPbic-abmphibRNhatelidl fondxd@gle, rPMlvmmndathe like.
fashion as the Al 91 insof ar that the oqptic¢

The epticalrglemesB 1dAds 13picAlly ecoastifuiad Byir a'éléableé;llqoﬁleapf water
e TS T o L 0 R B
eye {5@%{ E&a %?ﬁ)n%or': %@ﬂrtﬁa%ﬁc a@mlﬁ 1508s Qlﬁ)ittdlﬂé"foﬁhﬁf@ﬁb vis¥én in its

e op ement 133 In turn

non-@é‘ﬂﬂ%ﬁa%séd‘ StabP{dee fﬂlg@ﬂeel% rind IAr visidw Iilg ets marhpadadsyd state (see
t hr ough the apertures In the case that the
FiguopBO)al el ement 133 has a greater refractive index

o B A T o R L, P e
sSuj t
2 P o P R Db SR FBeonas st me

Aloi} @8@ 1551%%5'3%@ sRéped To@singatngvieh chnl 3adwdrios mhemirer 182
lugs 137 for traveling along the steppedtracks
hav1ﬁ§ a C'Elnerahapcﬁmmrl%e atsbapd AR MGy f $¢fb&e \ﬁ)lptlﬁalbfﬂﬁmm 184, and

I h
2 22@@ Gris) ROvTRai BIEN i p Sl BmEn 16 bfesfignty
TR Pl 5 i Fitgtas
ape&\ﬁetﬂs@s%rﬁa@lfd@u%% Jrof cifiples@i0s Toide U TH®hamiag i180 i§ foraned
human eye annular ciliary sulcus. The AIOL 140 is

frons asuitablei igidisoatdnypatibde hmtdkiz(u_fdlrm(amnle,dPMMAg and the like.
therefrominsofar as it is constrLt?ted as
t

Thempiisal elaneenit 13 tubwicadly eenstitateddha susable %%ﬁg%% water
t

st e ARSI S T S i

eye’%?gﬂgéuslﬂ%inex Ivﬁﬁe%%bﬂ@f@leﬂhaﬂﬂ% APODER( 8 duli@bloftgidigtance

nbrane 144 enabling reciprocation
visibginke Ramrdionatecimdrreas eidiat At s eondpessahpmessed st at e,

perF|1§1?r§r3aZ| shows a discrete AIOL 190 suitable for use in a haptics system
adapted to be securely fixed in a human eye’s annular ciliary sulcus. The AIOL
190 includes a cup-shaped housing 191 with an anterior member 192 and a shape
memory spherical optical element 193 resilienily elastically deformable between
a natural spherical shape and a flattened shape on application of a compression
force F thereagainst in the direction of the anterior member 192. The optical
element 193 is typically constituted by a suitable silicone or water based gel
having a refractive index greater than the refractive index of a human eye’s

aqueous humor such that the AIOL 190 is suitable for near vision in its natural

state and distance vision in its compressed state.
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apertures 146, and an annul ar flange 147. The housing
141 houses optical elenents 148 and 149 which can be
w0 njoeaost4 t herei n, and which have a flat surf aP€I/lIR20060000406
in the non-conpressed state of the AICL 140 (see
Figure 27) and a curved suoface 15 IBin its
conpressed state (see Figure 28). In the case that the
opfj | 48 1ARSad Hear CAIOE! sehiblg 200 &kmilar in
t%lﬁﬁ?hggogwgléeﬁ)éﬁngn?ﬁw, the curved su?f ace 15 IB
consbattoRsardl oposaion terthestmisht wad twhst” ANBDL14gpeisbly 31 but
suitable for near vision in its non-conpressed stat
(S géigg:rete

diffetingethereftome ingofanibatde stisrele AIQLZPY is insertedAnice
t at Ei 28). T [ ' ' .
v s S5 o 1 aF o0 Bl PRRGER I Bion
In thid! @as%n?kfermLWﬁgprwﬁieidswftH ra'?ﬂr ¥t biinAlhaipulation notches
mani pul'ation notches 153 for selectively receiving the
203 f@nethllig R sipuinahiputaticoby sndans c@Ahdmthedh atdnipigation tool

situ manipul ation of the AIOL 140. Figures 29 and 30
36. show a discrete AIOL 170 suitable for use in the

noightey e ShER far i QUG AR iR 28 sttt in

' ude - dihou LM a ' b
conf AT GUBIERIHRS SR sojeisenary 21

différifd Rh@eRonbehveRR thatts thasx hersledsep O'push cand dest” bayonet
Figure 29) and a nost conpressed position (see Figure
arrafgdmerfheithoigspeny to7thentoisbsand thispe baxonst yarsmegeagnt 34. In

othes, RS By ICHs depeay-T10daC s & HabLES ree Do fifd Hfdior
212%@@@@{@?&%?1;2&@9%%% El?gs'C%%?aﬁ&ﬁafe%ﬁEPﬂ tofmell With two or

I on onap Ion O a conpression

morg Oécﬁfidigtahfé afeppedUtracRPP14Thaheottsieng Tush anflopwisdt bayonet
froma suitable rigid bio-conpatible material, for
arrangempiteis FAviniagaads oier tHeképusiirandopvisabayinstarangguent 34

AT IAR RS R TR L N e
ere AL A5 5 KBl B VT R Sy SPA S e
axidl WidplSccnRin G 88 $RfhistinshesttSi&eloniz fian2hk @Bih P&Bs axial
vision in its conpressed state (see Figure 30). Figure
len@fi ShovEheaAdOECcR222 ds Abfhed 8ditts bilindbinenfputaticse npichen 16 for
enagl?r?é IinC?itl? )I/ﬁc’atn?&lation by means of a handheld manipulation tool 36. The
reverse “push and twist” bayonet arrangement can be implemented with an AIOL
212 inserted into a haptics system 211 from either an anterior direction as shown
or a posterior direction similar to the “push and twist” bayonet arrangement 34.
Figure 35 shows an AIOL assembly 220 similar to the AIOL assembly} 31
but employing a screw thread arrangement 221 instead of the “push and twist”
bayonet arrangement 34 for enabling relative movement of a discrete AIOL 222
with respect to a discrete haptics system 223. The AIOL assembly 220 can also
be readily implemented to enable an adjustment stroke along a human eye’s

visual axis longer than a main body’s axial length L1. The AIOL 222 is provided



32 for self-anchoring inplantation in a human eye's
annul ar ciliary sulcus. The AICL 180 includes a
weapesbsaped housing 181 with an anterior nmenbePCIWB2006/000406
having a central aperture 183, a shape nenory
di sc-1ike optical elenent2084, and a sem -spherica
posterior nenber 186. The optical elenent 184 is _
with g%'ill bEBLihY SAdptiatiah notelafso I bbeeiablingen situsmaaipmiation
i'sc-11 ke shape and bylgkgg t hrough the aperture 183
by meansagfid hamthebhmahipulattorptaed $bon force F. The housing
181 is fornmed froma suitable rigid bio-conpatible
material, for exanple, PMVA, and the like. The optica

el nt. 184 is. typi Ly | [ b
o1 VTS e dhvaloly B aich SERARED MNP Sosple PR umber
i sifredatddvat agery edriaidngraodéfieations, and
Ofen%%ﬁ%%ﬁ?“%Eﬁg?HGEéﬁgﬁpon sucﬁ that the AIOL 180 is
othersapiplizbtiens of thdi inventien varsbomade Withinrhe scape of Hiceapnegded
near_vision in_its conpress re 3

clainma sa“h@glésw@_Al%s sll%lot» die 1fe75_r and af0nca’ ﬁsrff'f‘ 3§3§§\A€‘% s
unitafy AL rBieS ST e 1R RRRASRIENE ) AREH

housing 191 with an anterior nmenber 192 and a shape
menory spherical optical elenent 193 resiliently

el astically deformabl e between a natural spherica
shape and a flattened shape on application of a
conpression force F thereagainst in the direction of
the anterior nmenber 192. The optical elenment 193 is
typically constituted by a suitable silicone or water
based gel having a refractive index greater than the
refractive index of a human eye's aqueous hunor such
that the AIOL 190 is suitable for near visionin its
natural state and distance vision in its conpressed
state. Figure 33 shows a "push and twi st" Al OL assenbly
200 simlar in construction and operation to the "push
and twist" AIOL assenbly 3 1 but differing therefrom
insofar that a discrete AIOL 201 is inserted into a

di screte haptics system 202 froman anterior direction
as opposed to a posterior direction. In this case, the
AlOL 201 is provided with a pair of blind manipul ation
not ches 203 for enabling in situ mani pul ati on by neans
of a handhel d nmani pul ati on too
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36. Figure 34 shows a "push and tw st” Al OL assenbly
210 simlar in construction and operation to the "push
w@naet1odess " Al OL assenbly 31 but differing theP&f/I@m6/000406

insofar that it has a reverse "push and tw st" bayonet

arrangement with respect -t21 4+ he "push and twi st"

bayonet arrangenent 34. In other words, the AIQOL
Claigrkse”bl y 210 includes a haptics system 211 and an Al OL

12, and the former is provided with lugs 213 and the

latter is formed with two or nore equidistant stepped

tracks 214. The reverse, "push W st" _ bayonet .

: arAalnmmwgt%mﬁ%g%%n%@ﬁ&’hemmry PTaS¢lizeaghoring
. __Jbayonet. ar rangenent , 34 i s t i.SC I :
o B ChARRE BB Ol SR s haCoeiell Gamccive
tissueD3f afnliBl @ilpé%?)éhﬁ;u@,xéuﬁi a kphigicherlikd ElliaBNBodyY A6 tefsioning a

situ manual sefective axial displacenent” al ong an )
capsatfirudiapimagnsio ak enteting directiam atdng theivisuzd dyissomis aglaxation

length LI. The ALOL 212 is forped wth blind
fromrancenirastesilinsy dasly sial 1R ARG Giarn by state, the AIOL

gﬁﬁi pul ati on by means of a handhel d mani pul ati on t ool
asseEWLY PR Er'se "push and twi st" bayonet arrangement

capy, bg.d ' NASARIR) iHasaid adldrpiRdaal axis

@) hag{li %Csdogggtsgﬁmgiintﬁ%cmagi t heﬂ%n a)nt eri ogr di rﬂeg:i:ti orﬁl w

inte@de B HObE corditecrioailewiththe husmni ey’ s visubbaxis,oa 1dadingsigiface,
and tw st" bayonet arrangenent 34. Figure 35 shows an

a trailiog swdeem| and220 leashiangr shapet MemYIE OREGH ngleneny rpgiiently
€ oYj a.screw thread arrangenen 21 instead. of ~:

clas{Rls, HedHr RIS  GROYEST Hay e A A HOAe 4T} of 18 Diopter

strer?%tﬂ%i {ﬁ?lg-%g r(‘—!s%eg‘gi’a?ﬁ%?tsaﬂf A0f! Sfd 8icBnfirédsed 2Rapé With a

spec Iscrete haptics system 223. "The Al OL

secaRSPitiyr S2éhgtadifidient hanrsaadfirst Divpkeansrength troa eoalpressed
an adjustnent stroke along a human eye's visual axis_,
stat¢ arfgeaidt ARQLawiherabybsaigl' A1Q%i hns |aggrtngguslyriariably Diopter

222 is providedw th_a pair of blind. ni pul.atio .
stref g rean s ToRmuRmBrame steegth for TRt G B9 & marigmum
. Lhul atkon tool 36. Wihile the
D1oﬁ%3\r/§%r?lﬂ nhlﬁggeﬁghﬁgégﬁcérli bed with respect to alimted
(b) Nunbeiptds GkaelihaRHHSa lotigivdihalogxisipteadedtie et t@tirectional

many variations, nodifications, and
with the human eye’s visual axis, and a main body with at least two elongated

haptics extending therefrom in opposite directions in a plane perpendicular to its
longitudinal axis, each said haptics having at least one pointed puncturing
member for penetrating the tough connective tissue of the human eye’s sclera for
self-anchoring implantation of said haptics system in the human eye’s annular
ciliary sulcus at at least two spaced apart stationary anchor points for retaining
said AIOL along the human eye’s visual axis at an in sifu manually selectively
displaceable desired position therealong relative to said at least two stationary
anchor points for urging said trailing surface against the human eye’s capsular
diaphragm from an anterior direction for determining said AIOL’s Diopter

strength at said desired position whereupon relaxation of the human eye’s ciliary
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ot her applications of the invention can be made within
the scope of the appended clains. The discrete Al OLs
wa2®6/143%04 170, and 180 can be readily forned BGSI/IL2006/000406
unitary AlIOL assenblies simlar to the unitary AlOL
assenblies 80 and 110.C aigps- 1. An accommodati ng
intraocular lens (AICL) assenbly for self-anchoring

body) @éi;%gg gi%i &gsﬁlﬁr ﬂiaﬁ?ﬂﬁgﬂn %éﬁp?tgééd&g Gradlin, %Wcﬁfﬂé stenor
dire&itnClos afRetng séi@lhAI@LQ;fBidﬂt@ stichigtl. y body for

tensioning a capsular diaphragmin an anterior
direction along the visual axis on its relaxation from

boﬁﬁm r ggﬁecﬁielﬂma@% g&%%¢fﬂ %ﬁ%ﬁaegélﬁlﬁlf gap%gﬁ s§5tém is
dlscfei%mﬁﬁﬁ%fgﬁ%%‘l‘sﬁ A8 a8 S A heh vith

the human eye's visual axis, a |eading surface,
trailing surface, and at | east one shape nenory
3. opfhe AIQLessemblesctdrding tp Elaist Rcwheieinshish dﬁbreée haptics

systasmy A eaid ngcgre%m@m%géggﬁﬁt%twt baygnoy stthggmegt for
RSN, SRS BT TS TRE AIOTOM st
dischRERL P §§)§)P %‘g 1ﬁf)n§§1bﬂgﬁ|1&ufﬂﬁﬁre§r€% vighdl AligFelita® @ said

conti nuo riabl e Diopter strength between a
at leastrepaoed E])a:rpt\eo ssdtiomangt énchor pdirgs.ance vi sion and a
maxi mum Di opter strength for near vision; and (b) a
hapti cs system having a longitudinal axis intended to
be co-di rection with.th n.,eyve' -i. j
and 8 AR Bl icomig fo SR UReRit s haf bty has an
inteftal L g@g WART & a0 tv(ﬂo RREsGA @téb%@ﬂ' Picks! An@ sRidaBRcrete
perpendi cular to its tudi nal axis, each said
AlOIaphbs ascdreaspogdiniy ﬂmmbetr ofhkigsdiontpadh mmlctw,lsi trgveteatbeg their
for penetrating the tough connective tissue of the
assag S‘@?Ee@t@éﬁ%ra for self-anchoring inplantation of

said haptics systemin the human eye's annular ciliary
sul cus at at least two spaced apart stationary anchor

POSATOL 4&EALIY %Qcéﬁ!i ﬁ; @aﬁy ol P@inrﬁéﬁ‘@'ﬂlﬁi‘&e Shaptics

visual  axis at an’in situ manua ectively
system and said discrete AIOL have a screw thread arrangement for enabling

continuous axial displacement of said discrete AIOL along the human eye’s

visual axis relative to said at least two spaced apart stationary anchor points.

6. The AIOL assembly according to any one of Claims 1 to 5 wherein said
main body has an axial length L1 along its longitudinal axis and said discrete
AIOL has an axial length L2 along its longitudinal axis where L2>L1 for
enabling in situ manual selective axial displacement of said discrete AIOL along
the human eye’s visual axis relative to said at least two spaced apart stationary
anchor points along an adjustment stroke longer than said discrete haptics

system’s axial length L 1.
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di spl aceabl e desired position therealong relative to
said at |east two stationary anchor points for urging

W@ 2006/103624 | i ng surface agai nst the human eye' SPCHPR0064100406
di aphragm from an anterior direction for determning
said AICL' s Diopter strepgth at said desired position
wher eupon rel axati on of the human eye's ciliarybody

t i [ ' i OBk i r@theés aid
7. UL BIOF bR RET 4t B BAYBENT CRAS L & Hengehts:
discréeOATOL. B QRéRTeds intBNGdil. didcrelh diaplicd. sgsiseniftgm a posterior

according to Caiml wherein said haptics systemis a
directioacr et e conponent for selectively retaining a

di screte AIOL therein. 3. The AIOL assenbly according

to Caim2 wherein said discrete haptics system and

8. o GURl FPaP Chep g (P EMIE bR SRR oy i
integ2h11y #bindl $5thedagd ATOL at;tn?% ab egigt mhiobeld s and saidaatilahst two

st oppi ng positions al ong e human eye's visual axis
elong#kdhhpics eachdiaveat plastacllysiefennablp andiation sensitiveregign for

e o B o s SRRl ST D e
{ t.t . i .
i S S SAELBT, SHETAT ol SEEHARPO S pitonary

Us$BiAnd twi st travel along their associated stepped
anCh?rz)cf(s. 5. The AIOL assenbly according to Claim 2

wherein said discrete haptics system and said discrete

Al QL have a screw thread arr ngegeé&% for enabl.in .
9. combe M\6Usassenily @pg@qdm&% aigy egeity saaql & at/&?bgensmve

.al ong the human.eye's. vi sual S aty i .
Tegipns, 4 t%ﬁa%c%adga%‘;@“ sailgt ir%rﬁéirey fg(ﬁjghgﬂre\%ol{egg%ﬂvg. binted
punéﬁﬁﬁgh%n@%?”bly according to any one of Clains 1 to

rein sald main body has an axial length LI al ong
its longitudinal axis and said discrete AlOL has an

0 55 A s e R P e o
ey TR B354 BT L8 IR g
B
around said main body in said plane perpendicular to its longitudinal axis, and a
wide profile along its longitudinal axis such that each said haptics is rigid against

a compression force therealong.

11. The AIOL assembly according to Claim 10 wherein said wide profile
tapers from a haptics’ proximal end adjacent said main body towards its distal

end remote therefrom.

12.  The AIOL assembly according to any one of Claims 1 to 11 wherein said
AIOL includes a hollow flattened sphere shaped housing having an annular
anterior member with said leading surface having an internal rim defining an

aperture, a posterior member with said trailing surface, and said at least one shape
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system s axial length LI.7. The AlOL assenbly
according to any one of Clains 1 to 6 wherein said
waele®enetseds AlOL is inserted into said discrete PEpPILN206/000406
system from a posterior direction. 8 The AICL
assenbly according to C ad-1 wherein said haptics
systemis integrally formed with said AIOL acting as
memdy ng@élrblé}ﬁQﬂ{t #R% Ralthedurfeashcludged cagadlgbriiepekpssed
each”have a plastically defornable radiation sensitive
throdggisaiil faperteregbndha itnbelar ucasimgiamoygeiedc phy saigx hapsing for
_displacenment of said ALCL al gng_.the human eye's visual
recipaealiongielativgdo saidspasierir %ﬁ@@gﬁw%ﬁwﬁf %%‘HP’Eessmg said at
statipnary anchor [ AL OL :
least e, pﬁ?wgﬁepqﬁya(?%?c%'l %%P%I?tnfr;ggf ééré\%cﬂ g@@g)gé%géé%ss |hia g0 1
' HeeforhiAsRdt intdisdid \t4din@ elativBbesdid adnt d@hpressed
comi)%g%égz‘ﬁlla% poi nt%d%plunct u}i ng rr%rrbgers. 10. The Al Qp
shapaswhereby saitad@Inpat @ continmoaskyf vaiatledDioptes Yremgd drom 2
_ each said haptics _has a thin profile in.a plane
minipynp dpigpéai) drengt £ @PSF?élﬁf&iVé@O@%{de%l%a’ilawgﬁl iﬁeﬂ?&lsmngth
axi s. such that each said haptics is sufficiently
EREXISH™ for encircling around said main body in said
pl ane perpendicular to its longitudinal axis, and a
wide profile along its longitudinal axis such that ]
13. eaThe iOL heeiitds acsording tb agpionstofClaomprlews] bwhetrivesaid
thereal ong. 11. The AIOL assenbly according tq. d ai rp
AIOLoindledesi A houistngnvdth BRofntEEOT Jpdinker MiH & W&Em%ﬂf ace, a
pr.oxi mal. end adjacent said I n.body. t owar I tS
postEFiGE BeTsE WL LTS G H G TG Hane BRR Ty é’ﬁﬁl clement
i ' rﬂﬁ% f ' hohGolpidbRideshaaiit! a non-
res1l%i‘i@f fd‘lnagﬁﬁ%}g’s %@’%o éé/)v t%eﬁgt@%lgﬁaedmsm%ﬁma shaped Ifﬁez(j)lusi ng
compessad stufe o e ATON&RE aatoniprebed sidaph inai dompeadierd state of

surface having an internal rimdefining an aperture, a
the pdEMgrandr a eaibeg shipe meemeryt paticalngjement glasticallhy defgrgnable

betvexgr & anCABIRIRTSRR SHReHY 1R AKGFrs A epeetiP EResLgA thd a
con%g%sgfzd;‘%ﬁftqgéj i% th@ MAGE S Ui Fonfpteided dRMMEEHERR bulging

into said leading shape memory optical element on application of a compression

for

force along said longitudinal axis against said trailing surface from a posterior
direction for modifying the shape of said leading shape memory optical element
with respect to its non-compressed shape in the AIOL’s said non-compressed

state.

14. The AIOL assembly according to Claim 13 wherein said housing includes
a ring between said leading shape memory optical element and said trailing shape
memory optical element, and said leading shape memory optical element and said
trailing shape memory optical element each have a bellows-like shape whereupon
said leading shape memory bellows-like optical element expands in an anterior
direction for distancing said anterior member away from said ring in the AIOL’s

compressed state.



10

15

20

25

reci procation relative to said posterior nmenber for
sel ectively conpressing said at | east one shape nenory
w@piosaede7£l ement fromits non-conpressed shapePCDIL2085/000406
conpressed shape for bulging into said casing relative
to said non-conpressed sh3fe whereby said AICL has a
continuously variable Diopter strength froma mni num
Di opter strength for distance vision and a maxi mum
Di opter strength for near vision. 13. The Al OL
15. aspRTAlipIassendilngetadangytotiiof 181 vehersin theoATOL includes a

wherein said AlOL includes a _housing with an anteri .
cylindeigbkehousing veith e deasy oglerﬁea&%{erfﬁ w%mg? relativg ipdhe FIGL s

o RS BESEE B LSTMCEOREERE R s
thro%‘f@ IPeGSS&E rrpéé?gﬂl%gh% _ril RO ARSES 18ssed stdre.
and a conpresse sﬁape in a conpressed state of

the AIOL, and a trailing shape nenory optical el enment

el astical ly deformabl e between a non-conpressed shape
16. i nAnteecammiodatingaingrapewlas dersr CALRH) SomitBPlaARTgn in a Muman

d shape in, th : i ,
oo BTBLS SEAWC AR P e BB SR
o sy EALOBIARP bRl o8 oty STRLAKS! i ligeein

anteSOF fae&iéH ang thestistil axisdon éstrelamafion frooiaf gantigctedeciliary

shape of said | eadi ng shape mam)réi optical elenent, )
bodystate tespredaxedociliaey hody staipr thes AJOIhhpang i fongitndimal axis

. S said - d state. .14.. T Al O . .
intenglegoUPRGORRIOT hiom AL TR LTS sh TSt Ry SnEHeloiiyy the
AIOZL%qggﬁ%mgen sai d | eadi ng shape nenory optical el enent

|

_ Prailing shape menory optical elenent, and
(a) SahthdIRA MdtenbanpheR Bliapedphowsihg dhelnditg anchmmaiat anterior

trailing shape nenmory optical elenment each have a
mentler| with- 3 ilkalisg spefaoh daging an siaianple st Wglisngoan mpseuge, a

bel | ows- | i ke,%gtic . el er¥ent expands i n an anter.iqr
postenipe gaqraber Wilthga 4t AYriacs Ah A8 HERBEY 085%3 element

A0 sql | | 'S ) - Thee:
st S0 g, B ee aoRTRES SRR St g
Dioptef k#6£sthdn a non-compressed state of the AIOL and a compressed shape
with a second Diopter strength different than said first Diopter strength in a
compressed state of the AIOL, said at least one shape memory optical element
having a leading surface including a central portion exposed through said
aperture; and
(b)  a tubular casing mounted on said housing for reciprocation relative to said
posterior member for selectively compressing said shape memory optical element
from its non-compressed shape to its compressed shape for bulging into said
casing relative to said non-compressed shape whereby said AIOL has a
continuously variable Diopter strength from a minimum Diopter strength for

distance vision and a maximum Diopter strength for near vision.
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cylindrical housing with at | east one periphera
aperture relative to the AIOL' s longitudinal axis
wob@sawson said | eadi ng shape optical el ement BUI/HE806/000406
radially through said at |east one peripheral aperture
in the AIOL' s conpressedggt-ate. 16. An acconmopdati ng
intraocular Iens (AIOL) for inplantation in a human
17. E¥Fnd'AtORY a@co\fﬂfr%?{o exlith 18 WhirelAssill daighhapaneadiny end
tissue, "an annu ciltary sulcus, and a
and # BBiligt &id forke doiAth argrobwdforfreceiviamgssaid intgrmal ciapsileegupon
di aphragmin an anterior direction along the visua
said eading tarectprocall et réspack tosaichPRYBeHIPR@CEIEE] | | ary body
state to a relaxed ciliary body state, the Al O.L having
a longitudinal axis intended to be depl oyed
cordir [ : X | ] ] i
15, SORfE REl ARlattl £y HRRRATR 1846, 77 b el G oudig hus o
dianfe@tSoN gt 1636l BeimthmnsAd ki Bay erdiameternifeat leasthdmm in a
| eadi ng surface having an internal rimdefining an
planeperpendigular tpeeiklongitudmabaxiswi th a trailing surface,
and a shape nenory optical elenment resiliently
el astically deformabl e between a non-conpressed shape

W LI ' i ~ )
19. o1 AaRgphidianrgthhoBliECRas PALOLT SR MBS TONITEHE:  onc
(2) D 9PNI0ISAdcRding tdiahlywnerif Claans $aitol 18 asd  Di opt er

strength in a conpressed state of the AlO_, said at
(b) : eagtaptme systape havimgr § longitugdanal eixasraniended itp peadeployed co-
_ leading surface inclydin central portjon expos
diregfampdgiti dhe PPt Grecs Vil g 30 e b RR A Hast two
mount ed .on said..housi r: I eckr.ocatiL.on: I Med4 thanti
clonfgieY FiiuR, SEp iR Bp gt n| ERIRLIPAERTAR A ] Hapics
systélﬁaso?oﬂgiﬁﬂ'iﬁ/alOﬁiié,C@ichelha@m%Bthafvﬁﬁgllat 1 &ash @fe qEuintedsmartturing
shape to its conpressed shape for bul ging into said
mensleei fog perétadtingtiedongh donuectivertinsee o dhe hupenwiyerseipjera for
said AIOL has a conti nu(grlsl vari abl g ?’tegﬁﬁer stren

N O . th
selfrangherangriimphintatipn of said Daphes AYSien W Bag; %}’ueo%gnn“lar
... and maxi mum Di opt er_ st.r . e i Si .
e o5 1L, 6P Slp 20 BBttt e o o
said ARO1L29 aﬁﬁﬁjmﬁﬂ'gr f1ddied bkiﬁgF@sﬁﬁoﬁ Q[dtRbthei Huingh €feP9VRual axis

for receiving said internal rimwhereupon
whereupon relaxation of the human eye’s ciliary body from its constricted ciliary
body state to its relaxed ciliary body state tensions its capsular diaphragm for
applying a compression force against said trailing surface along the direction of
the human eye’s visual axis from a posterior direction for compressing said AIOL

from its non-compressed state to its compressed state.

20. The AIOL assembly according to Claim 19 wherein said haptics system is

a discrete component for selectively retaining a discrete AIOL therein.

21. The AIOL assembly according to Claim 20 wherein said discrete haptics
system and said discrete AIOL have a push and twist bayonet arrangement for

enabling stepwise axial displacement of said discrete AIOL at at least two
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said casing is reciprocal with respect to said

posterior nmenber. 18. The Al OL according to either
w@@so3bé4 or 17 wherein said housing has a di aPrEr/Er20@000406

at | east 6mm and said casing has a dianeter of at

| east 4nmin a plane perpendicular to said

I ongi tudi nal axis. 19. An accommodating i ntraocul ar

st 75 AP G G 0y et

at 1ea§'b’§>fd? H'aggrt%tdtwhat HRdHIpodatks i ntended to be
ed codirectional with the human eye's vi sual

axis and a main body with at | east two el ongated
2. “%ﬁfpﬁé%&%@%é?&%ﬁé ' i éa%’@%@fe”d' o5 has an
h t
s 3SR P Rl SO AT A AL LAY R BRrre

Alor lHé{E%h s?oﬁ&i RuhPbr 8¢l safB%f‘;ﬁfshnzﬁld fpisenta@tl glongftheir
sald haptiCs syStemin the uman eye's annular ciliary

assocﬁaﬂedls&p?t‘,daﬂacksaast two spaced apart stationary anchor
points for retaining said AIOL at a manual |y sel ected
axi al position along the human eye's visual axis

25, PO HRD ST neoind I TR QOSSR i

syste?ﬁ la}nﬂr%ﬁ’ UNCrSEAAFOT SAN O ASsdréw HARRM hAAnSEABRY fGMRAMing

plying a conpression force against said trailing
contﬁubﬁﬁfﬁma‘cﬂ displatbmei rofcsaidndisdreteh A INimmiorey ¢he hrinsamieye’s
axis froma posterior direction for conpressing said
visuddla@is fetadive to saitoat-leasipwesspeced aparbstagonay %@hﬁt BeiEY
state. 20. The AIOL assenbly according to Caim 19
wherei n said haptics system i s a discrete conponent

24. 1 Othéc' F\l(lj@‘f} A4€ 1#% ){/%&Jrﬂi érg &t @1&%19— o t&eiﬁbv'hereaﬂ said

asse accor aim 20 er ein said
mairf| béay Ha§ dRkinr iferﬁgtﬁtEInaﬁmg geildngivsdinglt exidl4ld keid aliscrete
pus

and tw st bayonet arrangenment for enabling

AIO%t hp)w ame amial dlengihs hi2aebomgntitsofongatudinl s@f1§t‘érh¢uegL23L1 for
at | east twodiscrete axi.al 0 si.ti.ons al
enatling i SRS dgsmét?&w&e&? i gl AR5 plon
spaced r ¥ .
e BB S RO PGP SR PRI e ap Sionar
anc Qdﬁfoﬁ?ss afbhg an adjustment stroke longer than said discrete haptics
system’s axial length L1.

25.  The AIOL assembly according to any one of Claims 20 to 24 wherein said
discrete AIOL is inserted into said discrete haptics system from a posterior

direction.

26. The AIOL assembly according to Claim 19 wherein said haptics system is
integrally formed with said AIOL acting as said main body and said at least
elongated two haptics each have a plastically deformable radiation sensitive

region for enabling in situ manual selective axial displacement of said AIOL
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internal surface with at |east two equidi stant stepped
tracks and said discrete AlOL has a correspondi ng
woensbaosoef | ugs for push and tw st travel al onBCT/HE066/000406
associ ated stepped tracks. 23. The Al OL assenbly
according to Caim 20 wherd8n said discrete haptics
system and said discrete AlOL have a screw t hread
r ng,gﬂgﬁn vERaP!4 ENboysidaxt Rlasdingp! es@ nipart
alongfﬂhgal [ seaffg{e Al t&kﬁéﬁgﬁ?ﬁyhgﬁn&n eye's Vi sﬁ?le P
stati@ory aheh@d polgtst 0 said at | east two spaced apart
stationary anchor points. 24. The Al OL assenbly
according to any one of Clainms 20 to 23 wherein said

v T S P BT s i
sensietﬁ)g%ﬁtegidr%.a% Qah‘ticéﬁtssaid’%g%uﬂd@m@té'fforﬂﬂﬁéi? réls%éétlvé ?dﬁnted

ng in si'tu nanua ective axial displacenen

pun&ﬁriﬁgh@rﬂﬂ)e:rg,r ete AICL al ong the human eye's vi sual
axis relative to said at |east two spaced apart
stationary anchor points along an adjustnent stroke

| opnger an said discrete haptics t.ent ' .

28. | onfe iDL ssiivly ecraesic it g b e TR T 1 o8 Rhersin cach
. [ 20 - er ej ' [ t ; ' 2
said HapHe 1S ihid Brofeith B PRI M haphios system’s
longR@dlifil ia®ls glichehhi ech s¥6d hiptcAsQuftisiatiyl exibledodiengircling

to Claim19 wherein said haptics systemis integrally |
aroundr said miaith bodydinAs@id atariengerpsndiguiprntg saldo hgplEeR system’s

sai d at | east el ongat two haptjcs.each have a . .. .
longajugdangl @x1s, 911{51 @f%‘r‘ﬁdﬁpg‘?‘? a‘&nﬁtﬁa@ﬁhwﬁéi e Fjaﬁl%lﬁ“(}%?l axis

e L j s kL I I j ' j t
suctf L spctPf EpIpict SR nRRFE LB AR AR, o

to said at | east two spaced apart stationary anchor

points. 27. The AICL assenbly according to Claim 26 i
29. whdihei AIO&i dsseathilntdoonrdingstiot Clainy &§i W%@rean esagdljveiglenprofile

said AIOL and renote fromtheir respective pointed. .
tapapRfEariia R URSHBE I cEnTRARGIE S2S GBI Bt ROV dts, dstal

end Bl Beflinhal M 19 Lo 26 wherein each

30. An accommodating intraocular lens (AIOL) for implantation in a human
eye having a visual axis, a sclera of tough connective tissue, an annular ciliary
sulcus, and a sphincter-like ciliary body for tensioning a capsular diaphragm in an
anterior direction along the visual axis on its relaxation from a contracted ciliary
body state to a relaxed ciliary body state, the AIOL having a longitudinal axis
intended to be deployed co-directional with the human eye’s visual axis,

the AIOL comprising a housing including an anterior member with a
leading surface, a posterior member with a trailing surface, a leading shape
memory optical element adjacent said anterior member and resiliently elastically
deformable between a non-compressed shape in a non-compressed state of the
AIOL and a compressed shape in a compressed state of the AIOL, and a trailing

shape memory optical element adjacent said posterior member and elastically



10

15

20

25

30

said haptics has a thin profile in a plane
perpendi cul ar to said haptics system s | ongitudinal
w@z2i0s/183¢h t hat each said haptics is suffici enedHIL2006/000406
flexible for encircling around said main body in said
pl ane perpendicul ar to saiRf-haptics systenis
| ongi tudinal axis, and a wide profile along said
defo{gﬁ&mé BrtwdeH §%ﬁ—c'o?fgﬂé§s'édlsﬂ§i)e axilfe AUOD’S &id neacfonsmesked
aptics is rigid against a conpression force .
state tanéreeadpess@Pshapean AhOAIENS's rsbid/ ceropressichgfatecforisplegtively
28 wherein said wide profile tapers froma haﬁtlc%‘ £
bulgimgoiitaesaiaadiagadupe BAMPTHORHGH JemEih 0gsapplication of a
di st.al .end renote .ther.efy. , C [
comprggsig £ o g A B sk peis e HARAR qufhce from a
post@{o% NS Rr \ﬁll?d'lﬂling)fﬁé shabeS6t 8@ 104dih® YebeCRBAREY ptical
I'ssue, an annular’ crliary sulcus, and a _
elemeAnivith efespédtetociitsi aory-compyessed stmpsi tnitlgy AlJaiss sdidr non-
di aphragmin an anterior direction along the visual
compreissedostaiet s rel axation froma contracted ciliary body
state to a relaxed ciliary body state, the Al O.L having
a longitudinal axis intended to be depl oyed
31. COTflL TR, ARebrdihg Mo LGN UIE RyIRA 8inS sdill ShilsiX irfcluddd€a ring
Al conprising a housing I ncluding an anterior nenber
betwdleh hsaad | leadinggsisapel arenory ppttar elemenendret swidt brailing shape
trailing surtface, a |eading shape nenory optical

meneirg opticabelpacahtandzsai leading draprereBprLapticad slemenang said

il s e RSB a5 Bafe ARRRETRAG S50l SR Eepon
..Sh i . ’ . .

sia3 0T, ol L B SLIE iU 90AGT i an merion

dire®8S1 851 @iktafBindedai@antetioashdabel ywef dromishie tieg nwedre AIOL’s
non- conpressed shape in the AICL' s said
composssedrfateessed state and a conpressed shape in the
AlCL' s said conpressed state for selectively bul ging
into said | eadi ng shape nenory optical elenent on
apgplicathen. of [ : . =1
32, POl cRio hacthyfu JURRER WiRbas fidBouiRednciudes at Loast
one RREAEIR 'apdHiRC Edlativd & tHPATOY) 8 Gorditudiapaiovieadipon said
["feadi ng slg)ape menory optical element with respect to
leading shape- optiqal ebsweht dhidges jadidllethaoqgh sasidsdilepst one peripheral

nonconpressed state.
aperture in the AIOL’s compressed state.

33.  An accommodating intraocular lens (AIOL) assembly comprising:

(a)  an AIOL according to any one of Claims 30 to 32; and

(b)  a haptics system having a longitudinal axis intended to be deployed co-
directional with the human eye’s visual axis and a main body with at least two
elongated haptics extending therefrom in a plane perpendicular to said haptics
system’s longitudinal axis, each haptics having at least one pointed puncturing
member for penetrating the tough connective tissue of the human eye’s sclera for
self-anchoring implantation of said haptics system in the human eye’s annular

ciliary sulcus at at least two spaced apart stationary anchor points for retaining
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31. The AICL according to Caim 30 wherein said
housi ng i ncludes a ring between said | eadi ng shape
woremwon936opt i cal el ement and said trailing shapeCTEIZO06j000406
optical elenment, and said | eading shape nenory opti cal
el ement and said trailing3®hape nenory optical el enent
each have a bellows-|ike shape whereupon said | eading
said 1eRCatEfRhMale kbievedldia popiticnedlont eehtmen pgatsvisual axis
an anterior direction for distancing said anterior
whereapbe relaxatjori pb thes himan ieyg’si ciliatyeboxdyofrony ite eppsteistedriliary
state. 32. The AIQL according to .G ai.m 30 erein said
bodshslals iy Hisnislarss CHiary Dady e (GBSIOBRd I FansLH pphiagm for
relative to the AlOL' [ ' ] u :
spplGiech U Ty QhEHE gt ioh PG LAhE e REL IE R ERRttion of
th o> AithafbixisGRGh 2ORBdesH dhetioh fapesiptessing daide AIOL
ewgyconprgss)ég state. 33. rAn accomuodat ?ng i
frond 11 heweohpressed sttdtdity campeersty sathpri sing: (a) an

Al QL according to any one of Clainms 30 to 32; and (b)
a haptics system having a |ongitudinal axis intended

4. ThEAIER: S¥E SeEPRME RS Cithl S0 eSSy S system is
a discr@8 %6gﬁa%nEﬁPfdr%§1e%ﬁ*v€1ﬁz%fb&nﬁqgeJ @EERE8 ANOR. (RERAE
perpendrcul ar to said haptics system s | ongitudinal

axis, each haptics having at |east one pointed
puncturing nenber for penetrating the tough, connective

35. t | ThaAKIL raseernblynncaoyding tocClaim 34 wheaein spid discrgig haptics
I mpl ant at.i on of ' aptics syst AR u X
syt fele A 308 BRoYAE TV e Gl B for
enabﬂ%'sfk{ﬂ)@&ﬂe azﬁﬁgloglisg?éd% nt Wf GEHAURCRIS aAPOR! 6L adtledst two
martual 'y sel ecte xi al position along the human eye's
discydts dglal 820 iﬂ%pbﬁupﬁm aloakakahuonanafyet hreishalrais mlatiee to said
ciliary body fromits constricted ciliary body state
at lest twasspaced apartstatiomayy padhpr POHUS t ensions its
capsul ar di aphragm for applying a conpression force
against said trailing surface along the direction of

36. { NGHAUARSL SYEeribll] RUBLiAY kS CLARITSS WARSLE SR nflid 864Y BBs an

f or "conpr essi ng romiis non-conpressed

- intefi@tRirfaRe | WRhCATHAES 506 &fuddistanB4tepPed #hélls asdeaidl discrete

according to Caim33 wherein said haptics systemis .
AIOL has a corresponding number of lugs for push and twist travel along their

associated stepped tracks.

37. The AIOL assembly according to Claim 34 wherein said discrete haptics
system and said discrete AIOL have a screw thread arrangement for enabling
continuous axial displacement of said discrete AIOL along the human eye’s

visual axis relative to said at least two spaced apart stationary anchor points.

38.  The AIOL assembly according to any one of Claims 34 to 37 wherein said
main body has an axial length L1 along its longitudinal axis and said discrete
AIOL has an axial length L2 along its longitudinal axis where L2>L1 for

enabling in situ manual selective axial displacement of said discrete AIOL along
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a discrete conponent for selectively retaining a
di screte AIOL therein. 35. The Al CL assenbly according
wo eoocliadems 34 wherein said discrete haptics sysPERII2ngh/000406

said discrete ALOL have a push and tw st bayonet

arrangement for enabling-s¥lepw se axi al displ acenent

of said discrete AIOL at at |east two discrete axial
the rﬁﬁ’ﬂ? !688’ sPAshl £AS rélafRe th RaidBTRAsEWRO Spat&alaparesiationary

relative to said at |east two spaced apart stationary |
anchf Gidntspslong san A6jusTinentAsBhkeadorgds! thaacseod dnaig bedy’s axial

Claim 35 wherein said nain body has an internal
lengukiace with at | east two equidistant stepped tracks

and said discrete AIOL has a correspondi ng nunber of

lugs for push and tw st travel along their associated

st r iAEC ¢ BY wilerein said
39. d glﬂgn ?Lvﬁ%irég}brﬁég?(yag?gg%?}géﬁig?ibcrzegﬁgyst em and said
discflits CAFVE il fsehed einto Said didcnete aiapios asygeeranfrofrora posterior

enabl i ng conti nuous axi al displacenent of said
diredii®cret e Al OL al ong the human eye's visual axis

relative to said at | east two spaced apart stationary

anchor points. 38. The AIOL assenbly according to any

on f [ t : i i i em 1S
40. 2 TLE ATEHE iy ReSNI R Uit B2 TR R NapaS S

integﬂ'aﬂsﬂf@hﬁed\wh baig AIORXdcsing! ;3@ main dbdpgnidtsid at least two
ongi tudi nal axis where L2>L1 for enabling in situ

hapticnessh Iswieecplasdcalky defol(nn@b]fea@diﬁéiﬁm_ snsiiyedegiogciasegabling

e e

s 00 PO RLSRNcBf LY S SR 881 o,
according to any one of Clains 34 to 38 wherein said

discrete AIOL is inserted into said discrete haptics_ |
41. sy SthemATOIm asspablyeriasordingetn i Ghaimad0 wherginosaid radiation

assenbl.y according to im 33 wherejn said haptics .
sensj{l¥e gAiPRS ?fﬁtaé]@%%?%F §alﬁmaa§trﬁm§£ﬁ fom %Elfaf&ﬂ???&Vsyomted
sai d maj dy and said at |east two haptics each have
P“nﬁﬁﬁFﬁg??@%? y deformabl e radi ati on sensitive region

for enabling

42.  The AIOL assembly according to any one of Claims 33 to 41 wherein each
said haptics has a thin profile in a plane perpendicular to said haptics system’s
longitudinal axis such that each said haptics is sufficiently flexible for encircling
around said main body in said plane perpendicular to said haptics system’s
Jongitudinal axis, and a wide profile along said haptics system’s longitudinal axis

such that each said haptics is rigid against a compression force therealong.

43. The AIOL assembly according to Claim 42 wherein said wide profile
tapers from a haptics’ proximal end adjacent said main body towards its distal

end remote therefrom.
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in situ manual selective axial displacenent of said
Al QL al ong the hunman eye's visual axis relative to

W@ a00d/163674 east two spaced apart stationary ancP@F/IL2006/000406
points. 41. The Al OL assenbly according to C aim40

wherein said radi ation segsitive regions are adjacent
said AIOL and renote fromtheir respective pointed
PUNEL YK | iflin 23GRMR! Y haGEReYe Vi a
4. a%ﬁ%ﬁé&@s@gﬁ;ﬁéﬁﬂﬁg aﬂﬁlt 'g?gllan each said haeg,fi CS "
VisuaE 3%iAahdiiACRER{Y hesdidtaaoplieuih penpeniveciissae, nodsa dnnular
aptics systenl’s |ongitudinal axis such that e %; SSI d
ciliarhaplduss thes hapiids system| haviing i longitndinab agis mtw\cge foBR£O-
. said main_body in sajd plape perpendigular to said ..
divectiapal BahopS mEN 155661 PR aKRahe Pepfite Yot Be SBBrsing
gl ong_sal d hapt| Liifaing! therdfforl Uahopposite
mamMyg\é’ét%hgtsgﬁg wg%telf%ga?ésa ?Pg‘?%gg%tgﬁ%@g a conpr essi B
irect] g didiar fhdeAbfkitediagindxiy, cack bepificghaving an
dlrecglegé:?nl élgﬁa\%h?fgfflﬁ} éai gl W de 1?%olfi le tapers froma L.
attachphi plate prithxatniehstetmed pdirmrgpun@arldg RS HDBISRAChJRERHRING

its distal end renpte therefrom 44. haptics s .
at a tipfor pengtiating the Wugh SERRFSHVE ETLe mﬁae Rlima eég?ég $8dta for
hayi ng a vi,sual. axisang.Ln [ f
selt-giihoBter i EiEliol SE IR  Rablly Hues f B Bube chO¥hnular

cilialglaﬁh&gps aBYS1eas RAY isPch’ﬂ hpaigistatidnanl astics poihsndeid atoleast
e codl Wi

rectional h the human eye's visual axis, the |
two PéidtddCpuRystisgnoeanipers diavinga mEnimbodyp weparaten behgeen their

wo el ongat ed haptics extendi ng therefromi.n osite

tips off atdeast d mun jim saidlapePerPepaicylat ip é?ldﬁengﬁ%émaf)gﬁs' |
| ongi tudi nal axis, each haptics having an attachnent
plate with at | east two pointed puncturing nenbers

45. €affle %ﬁpffw?}?été}a éHco?dih'gﬁof ChLiReneiwlRiéingsaideip sep@hation is

connecttve ssue of the human eye's sclera for

betweeh fabaichani gl abmit@mhat i on of the haptics systemin
the human eye's annular ciliary sulcus at at |east two
spaced apart stationary anchor points, said at |east

46. 5 oBb RS HRPREBAGeHEHPEL R br St 2" dF B hiRin, said
iR BELRET e B de o A il e
betweRBak 3pdiProfi Spaced apart pointed puncturing members for enabling a
minimum penetration of at least 0.5mm on abutment against a human eye’s sclera
on self-anchoring implantation of the haptics system in the human eye’s annular

ciliary sulcus.

47.  The haptics system according to any one of Claims 44 to 46 for use with a
handheld manipulation tool including an elongated handle having a tip wherein
said attachment plate includes a manipulation aperture accessible from an anterior
direction for selectively receiving the manipulation tool’s tip for enabling in situ

manipulation of said attachment plate.
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bet ween about 2mm and about 3mm 46. The haptics
system according to either Caim44 or 45 wherein said
wardagsent nmenber has a bi furcated shape i nclBdi/ngo@/000406
central narrow juncture between a pair of spaced apart
poi nt ed puncturing nmenberg3tor enabling a m nimum
penetration of at |east 0.5nmm on abut nent agai nst a
h ' &b fangnsRR0st CRimEAUaDtAt hnnimégrall
48. t@ﬂ%@%@é?@%s éeﬁﬁo?drqmghe ahgman eye' é annul ar cili ar.%/ Y
form8dwGHBan ATOIThevihgatticiove fiattenedspimrel smpeddicnsinghay1pg an
Cains 44 to 46 for use with a_handhel d nani pu ati8n. .
annulavahtdriorimeinbgr witheshishigadig sufasedaing ﬁgﬂﬁe&niaLﬂm efining
wherei n sai d, attachnent ,pl ate i.ncl ud LRyl at]
an apggEHER QOREGEEPECH MU sid Filing SPTACE Y it 1edtt one
sel &L Iy | b oRcIhaRly & ckhRalfl Pértion
shapg TaGbty Sl FiGhEA tes o ATL AL, dRelhdfhe & chntal PO
expoﬁédi_ﬁﬁoﬂgh sdideapedivié:Cadsy siRmmacasdgl myntarl ampaishizousing for
Cainms 44 to 47 and integrally formed with an AIQL .
reciphaadtion mldiblel towaid pestesieramepiver SotsvelgsstyeHoeRMRBESHAS SRl at
an annul ar anteri ot er w.th said | eadin r .
leasting ABAR MARRI ARG FIGBPRFiog 3 Sy opREbsg Shafe o its
ost erior it [ b ST hidssed
comBESHGL iping TRl Hle, 8 Aot hsihe, OBTEHORAR Codiaplesse
shapk 8RBy S4id 20010 Ras udedtiruovsht vatiatierDiopterestpemgtil from a
through”said aperture; and a tubul ar casing nounted on
minigaim Diopssrngrength fecdistancatvisionrandad imaxipging dyigpter strength
posterior menber for selectively conpressing said at
for neap¥isi®he shape nenory optical element fromits

non- conpressed shape to its conpressed shape for
bul ging into said casing relative to said

49, NOPHE %ﬁgfigﬁ%rﬁ _fa@@@rdﬂgt&my oAk Of M1Sm4as t@47 and integrally
cont | nubus vari abl e opter strength froma mninmm
fornfddopitarars MeLghiviign kbhusimmnvethy as aoteriondnembeswiiling leading
Di opter strength for near vision. 49. The (ﬁg tics
surfages tae POSCEIOF dReigben vy doHallire evipch u4deq gflhﬁﬂ%l memory
.integrally formed wit ' using. Wi
opitf] SRR B, Yol RTINS A
shag e iPe n¥hiddnfprbéstl éta 81th@CAIOR ARPAI Bémpherped Tshape Yin a
compressed state of the AIOL, and a trailing shape memory optical element
elastically deformable between a non-compressed shape in the AIOL’s said non-
compressed state and a compressed shape in the AIOL’s said compressed state for
selectively bulging into said leading shape memory optical element on application
of a compression force along said longitudinal axis against said trailing surface
from a posterior direction for modifying the shape of said leading shape memory
optical element with respect to its non-compressed shape in the AIOL’s said non-

compressed state.

50.  The haptics system according to Claim 49 wherein said housing includes a
ring between said leading shape memory optical element and said trailing shape

memory optical element, and said leading shape memory optical element and said
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optical element resiliently elastically deformable
bet ween a non-conpressed shape in a non-conpressed
wG@@browi4 t he AlOL and a conpressed shape in apPCT/IL2006/000406
conpressed state of the AIOL, and a trailing shape
menory optical elenent el3tically deformabl e between
a non-conpressed shape in the AIOL' s said
trailir%o%%g%gﬁ% o@ﬁé&&l&ﬁ@ntﬂea@ﬁmwe%%mmme shapehehereupon
S sai d conpressed state for selectively bulging .
said leatipgsstiapel madiony eliaps-lienopicaplewant ex tinggp anterior
application of a conpression force along.said. OL’s
directiomdor distangingisaid aagriofsnemberayvay fremgaid, rngda thy MHOL
post ri?r direction for nodifying the shape of said
Compressaf §tftshape nenory optical el ement with respect to
its non-conpressed shape in the AIOL' s said
nonconpressed state. 50. The haptics system accordin
51. tOorHd maprickSs aicoomslingl tch Glisiimg9i whergtesaid hausing includes
bet ween sai d | eadi ng shape ,nmenory_optical, ehene t,.and .
at leasi coner gieriphgraln aperiwsnvekativgt o Ahee ARIns ~longtudipa) - axis
| eadi n hape nory optical el t j Ik A
wherg BT G SR L e LRGP Rt fishald Peas
[ ' nmory bel |l ows-11i ke
OncI%%ﬁ?bgﬂg@ﬁgﬁgﬁﬁl@gég%%gﬁgﬁ gégﬁggyggr direction for
di stancing said anterior nenber away fromsaid ring in
the AIOL' s conpressed state. 51. The haptics system
according to O aim49 wherein said housing includes at
| east one peripheral aperture relative to the AIOL' s
| ongi tudi nal axi s whereupon said | eadi ng shape optica
el ement bulges radially through said at | east one
peri pheral aperture in the AICL' s conpressed state.



