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WO 2006/ 103674 PCT/ | L2006/ 000406 ACCOVMODATI NG

| NTRAOCULAR LENS (Al OL) ASSEMBLIES, AND DI SCRETE

COVPONENTS THEREFOR Field of the Invention The
wo DoemEscmn pertains to acconmodati ng i nt r aoc gL @iBosos

assenblies. 5 Background of the Invention Comonly

owned PCT International Application No.

PCT/1L02/ 00693 entitled Accommodati ng Lens Assenbly

ATRQMMOBATINGG sﬁﬁ@%«é&%ﬁ%&ﬂmm

i1l ustrag Qe WC Wm REFQN r aocul ar
| ens (herel naftter OL) asse Ies, the contents of

10 which are incorporated herein by reference. The

I g;g kes each include a haptics system
le@‘g?ﬂe@ [mﬂne securely fixed in a human eye's annul ar

2 Menibh ﬁé’lﬁajﬂg tPhcchfffdda fn}é@ iP5 c"I*E\Qﬁratssemblzzes

sta ionary a polnts so t It may act as a

reference plane for an Al OL of contl nuously vari abl e
Backprydil ofSthedngéitiad f ected by a human eye's capsul ar

di aphragm under control of its sphincter-like ciliary

15Cbatyorinovedd RGT heemagenaisApplicaiioa NosPerl/Hi02/00693
direction. The hapti csepﬁterrs [

cl i.gid
entitipcs Aeomapdaing phenseAierbly ang| ' Cbgfﬂ énﬁalé'tﬁge@éuafy 2003
unddfHE gnt{ef)}%au%h icafih K32 WP 031015 cRaRT G Hi%cdBbes
S nmenber are preferaly se anchoring as .
accdﬁxlnldﬁitli@ afiraa0alat éanr (hegdndfter COIOMNdspembliey) tRCTontenis of

International _ Application No. PCIT/IL02/00128
whl@imetm@ruppm%be@gmdw 1eéerenean d bl Ok pesgribiies gacipinclude a

d I t],¢
napy’§5 o s el Food Strireh BRE) EA bRl S ERi iery
sulcll§ behieB¥ twdfsph arz(?@mmhy afoMae PofRsTsd tHiaekinady afaks a
Appl i cation No. /1 L2005/°000456 entitl ed

referance rplowtatdr reg M@Laﬁmmu@@m vagsidatiPiopter ggngth affected

y AGHEHB GRS Sugusa: AaBrep o Srtel P i Hm Cald ey
omdV12R0BIR49%: Eohl 8t Rt foradifbeiiges crhebﬁﬁptﬁlsqystems

assenbll s enabl i ng post inplantation in situ manual
includd eaigmi/ plandr Bagitios @ise with a tolesabPngdlaptics membenfor sliding

e

el i P, S s el e 1B R

ancﬁ&n?g%.é”]ﬁu&&%d 3hd AeSribed in commonly owned PCT International
Application No. PCT/IL02/00128 entitled Intraocular Lens and published on 29
August 2002 under PCT Internatiomal Publication No. WO 02/065951, the
contents of which are incorporated herein by reference.

Commonly owned PCT International ~ Application No.
PCTHL2005/000456 entitled Accommodating Intraocular Léns Assemblies and
Accommodation Measurement Implant and published on 10 November 2005
under PCT Iniernational Publication No. WO 2005/104994 illustrates and
describes AJOL assemblies enabling post implantation in sity 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 1o ensure that an AIOL
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WD 2006/ 103674 PCT/ 1L2006/ 000406 -2 assunes a
non- conpressed state in a human eye's constricted
ciliary body state. Such in situ manual selective
wdikaphesrirent can be effected post inplant at pemt006/000406
correct for capsular contraction which is a natural
reacti on which typically-2devel ops over a few nonths
foll owi ng extraction of the contents of a human 5
assuftiée asnordathpdessaidystata lih iarmniansy e soshsaiicted ailanpbpedy state.
changi ng eyesight overtime wth mniml clinical ,
Such frt sifi aremiahselein displagemenkaa ke eflerieetpapk implantation to
di.spl acenent . can be ' I o FLLSE o8
corrgft iy croyiap bR SRS R Bkl Lalon NuAiSh, fically

develbid- oWt £ WelvSmbae doliywelics pkieatial f 1Rl editats tofer Bliman
And second, a haptics systemw th at |east two .

eve’hampturalsciysialling endi and alsosae subierive changin §yasieh spapiae
..0f .undergoi ng. plastic defagrmation for. i it u-.nmanual

withrisiiat GHBIAT BEAROG e SUraPT §7F dHg S e e gigsent

i . AnRbdret haiticNsystem for retaini
can %ﬁg@gﬁ%g@%ﬁ& e?ﬁlﬁt’l ed Aé com’rzgjglgt [ r?é E:Imnt ?racr)%%llnglrg :
disctean AIQATObjch mrutanwelipLdispleerbld eddativic thegétng Aedrsecond, a

b SR SR 1S5P SO A BB Roph8 rsins

capddi@pt hﬁ@éer %iﬁ%ﬁflﬁtﬁ%&ﬁﬂ??ﬁ&ﬂ%m WYE BB Wnafhidkdikplk&ement of an

optica t Tor a Ing the AIOL a natural
integatiy tonoeed AIOPt er strength for near vision. The AIQL

Is intended to be .inplanted jn a _hupman eye. such that
r_e@ﬂﬂl‘i“éﬁ of omedei | iPZ%;/ botﬂ}e%‘éﬁ i tgpé%\‘ﬁ%ﬂna_r "No.
0,281y r e Oam,
PCHERESTToc Dol ARoBH AL [RE68YP YA (AR Sand
AIOTagsahblssintindtn Db apé glilussiates naikinleboribadi =t ANOER including a

_vision. Gher AIOLs are illustrated and described in
biasig macharisNo fors chsticaliyo defgrmingn AR rflastigallparedamalie sbape

R, B RO Y
Diopfer Giehsthi for Sleatlvisiod)S Pt AT Nointeénddd Go SkAithglanied in a

mm ng, US Patent No. 5,489,302 to Skottun, US
hunpat eet sub. thasrebixation 96 & ccdiamy edy gausss iFatapaelangiaphragm

o R Lo A B ST R e e
A P Gous, 02 Bareny N om0

Other AIOLs are illusirated 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 Hormn et
al., US Patent No. 4,892,543 to Turley, US 4,932,966 to Christie et al., US Patent
No. 5,476,514 1o Cumming, US Patent No. 5,489,302 to Skottun, US Paient No.
5,496,366 to Cumming, US Patent No. 5,522,651 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 Pate;nt 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 Pateni No.
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6,342,073 to Cumming et al., US Patent No. 6,387,126
to Cunmi ng, US Patent No. 6,406,494 to Laguette et’
at., US Patent No. 6,423,094 to Sarfarazi, US Patent
30 No. 6,443,985 to Wods, US Patent No. 6,464,725 to
Skotton, US Patent No. -3 6,494,911 to Cumming, US
Pat ent No. 6,503,276 to %ang et al., US Patent No.
6,638,306 to Cunming, US-Patent No. 6,645,245 to
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' eye having a visual axis, a sclera of tough

conneﬁgw -tissue, an annular ciliary sul cus, and a
Sumgsey _.‘T"IPP"Ei liary body for tensioning a capsular

di GROr Agm Bafhe jﬁ&&h’t OfyvEhtiRC trvidal oy debemitctifhe
axi's onits relaxdation froma contracted ciliary 10
intraBedir Eha(AIOD) asyepibix ddr edlifiaickotind ymplzatationtine: Aludan

assenbly conprising: (a) an accompodati ng i ntraocuyl ar

- eye hansg @Ailme) akiayve AgcR Pl CRTHEPISissuc,] iy aneiay qiléary

be_co-di.r. i @nalsy: W ' -eye' s v j
sulee i p o ol 15 DR e ™S tinin o
anicRRedisRape altarahy viepiliasxtl orelte relakaticesfromaentdnyracted ciliary

el astically deformab] e, between_ a non-conpressed

f
bodwstasdowirelaxed ¢ifipmt bagyoyiates thes Akl apssmbly gogiprising:

@ Gl ARSa kBl TALTAIOE) ARing  RERIGIRE aci

. inten88d b bé botirBi BB Witithe hyiian eyels inmpuss Seladsbatefc,

2 traiing seeDrag @6 1CasS ONE FHEAC FREWOEH ORUFRH FIRTS -
et B G e dLSIARCE kS ARG I T BB

said AlLOL whereby .said AFOL has a conti nLiousI
ﬁ@ml%mﬁte@iﬂy |

strengitShemeavompressadostat ofi daidah1@ki andiatonmutestet ehire with a
cc-directional / visyal . axis; .

'Seco%@z@tﬁmﬁqﬁng@dyf%e%lﬁhﬁtggeqaggg?&%ﬁ e 2 Foppressed
- state®dt SRA A BAILISOIMRIPORM & MhlRAGIEN TatifoR DIRRS

per pendi curl ar | s longi tudi nal axis,

" strenlttibéreserh@yimigumt Diepist stemertip Gorrdigahopuision iy meximurn

i&@gt%squ@ag vgs&(?ré _. | |
() | "Rhankal &eRnPhawiAb 18RRI ESaPYEE Gifbhdbdti Be i BBectional
‘. eye's annagar :

. menber for. penetrati ggl t he tough connective tissue of
“for self-anchoring

with the human eye's visual axis, and 2 main body with at least two elongated
haptics exiending therefrom in opposite directions in a plane perpéndicula; foits
Jongitudinal 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 implant’aﬁon of said haptics system in the human eye's annular
ciliary sulcus at at least two spaced apart stationary anchor points for retaining
said ATIOL along the human eye's visual axis at an in sifu manually selectively
displaceable desired position therealbng relative to said at least two stationary
anchor points for urging said trailing surface agamnst the human eye's capsular - |

diaphragﬁl from an anterior direction for determining said AIOL's Diopter



25 ciliary sulcus at at |east two spaced apart
stationary anchor points for retaining said A QL
al ong the human eye's visual axis at an in situ
manual |y sel ectively displaceable desired position
therealong relative to said at |east two .stationary
anchor points for urging3said trailing surface
agai nst the human eye's capsul ar di aphragm from an
anterior direction for determning said AIQL's
| . = [ '
strengh@P id 386, BENELA FhokBbch HERAASH B0 by s
ciliatyebsdyotehsiohs ite @pssulardishaphn againggdid shilisgi rtacarohng
surface from posterjor _direction for affecting
postegigr duasiepn sorgifsting satd ARGLS Digpten Yenglir e aspect of
t he. pr i I ON¢ PLAYI . dat i_n
iﬁ%?a&@u d?elgﬁgg%kl )tg%rq?%% gnf@f@%ﬁg?nﬁgwﬂ%ﬁanan
accopyeodutivigigractuldr d¢ral (AGKILY fosinssihettionn 4 Bu@hn eye having
_connectivF tigsue, an annular ciliary sulcus, and a
a visuphaxit festclars RE lauehi caRnedtyg, 16 es. apSRBIIGH FHignasWellss anda

ol agm, i Lar. di recthong the,yi
sphifti @A oaf) B RoBhing s ERUIE B RIS iPal iy
directibatatorigotie viskad s o liisatlaxbidety fistrat eontrhgedcllary body

havi ng.a l.ongi tudinal axis intended to be depl.oyed,
state Q. g1 TR ONUEWPPRY 1HEoh %nﬁgﬁe%@v%% aApngRydinalt weis
] il | .
e TP Bk ot YA th: BN SR SERNEC
AlOLeadiprggisgrr f ace having an internal rimdefining an

aperture, a posterior nenper with_a trailing )
@ s Lﬁﬁ%\y igigned sphe swowg gluding g mpnular anterior

e U _ ol _
L T L p—
postdrior andrabercwith raessiide Ststhee, eindtdehapk Gherdod aptical element

..conpressed shape with a second D opter_strength
resiligngyt ¥ tgiomRgtie PPPenDy appermpressety shancrwih 2 first
Diop‘féf'EHEﬁ %?zﬁ]to t reds§ s@'teoof the La%md g @81111 ?Egge(F&k%Bg ,

rrermryéop I'cal elenmen aving a l'eading suP ace

with i ansdoodid MQiopte esttenath Piffdrérnthen parkfird MDiopgh st@hgkh in a
aperture; and a tubul ar casing nounted on said
compgERee (HELe of th@eé&%{uo saitl a6 Aeast PBE PRRPCIBCRANHOPteS elanpat
havi%% {Xf’f;egfi{ng %l?rt'g%(t%c Hc‘ﬁﬁiiﬂg LB EAShOion aé)fboﬁgt? Rt UL d

aperture; and _ :
(b)  atubular 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 buiging 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.

A further aspect of the present invention provides an accommodating
intraocular lens (ATOL) for implantation in a human eye having a visual axis, a

sclera of tough connective tissue, an annular ciliary sulcus, and a sphincter-like

ciltary body for tensioning a capsular diaphragm in an anterior direction along the



fromits non-conpressed shape to its conpressed shape
for bulging into said casing relative to said

non- conpr essed shape whereby said AIOL has a

conti nuously variable Diopter strength froma m ni mum
D opter strength for distance vision and a maxi num
Di opter strength for neadbwision. A further aspect of
the present invention provides an acconnndating

o PR P bl 2 A sl T
I
S RS Il Ml L3 b e e

co-dioe:qﬁ%nnhlamﬂdﬂmﬂhnmgmvds xama&ame,rl or direction al ong the
tﬁé\f ual axis on.its. rel tion froma contbract
& §/) GENAPEIS R teusingdng £ 8 (AP HBERAOSE Bl
n o
leadifESpfluEh L BENEoR Mt %h’%”fﬁaﬁ?éi%iaﬂﬁ.%&é%@%&@s??g ¢
memany sgtloahelemeﬁl_acig acqut issid g temicn oSy alndcrbaulimmb/ dnstically

st bR oy D, R S Bk
AlOR b¥o fiﬁ)& sﬁig{%’]ﬁ%? Co?ﬂﬂa?r@&%gts 52 @'}ilg%t %d'ﬁe‘ﬁ’&ﬁﬁo

res asti or ma ‘ween a
Shapﬂﬂ mmmwmmﬁ:abeﬂemp adjaccnt smmdlpostammmﬁdws taatl elotichle

Al and a conpressed s e i.n a ressed state of
deformgf AP LT A §O CPW%S?FB %@ﬁé%@qm #tRagompressed
state 8 @%Bfn ?%% g{hitpor rmt% M%L%@aﬂ cdIRIREEd %ﬁﬁie for selétctlvely

ast IC etween a non-conpress

bulgmg apt smdtlhmdiﬂg @Ghape sadrdonyooptimieiesat don applieatiandoiaa
comgr%qsnPre sed sha e [ n th&@ I@ﬁl%agazlgl%g %ﬁ%sse stﬁ%gnear
t
postefBFRINcRR oF ?Hood‘ff‘gﬁ%%r SRR SOl R0 sfipPmemory optical
elemengtawitht respéad tbr s Inongeommpressed fhapmia thpoAl®©Lisosaid non-
di regtl on for nodifying the shape of said |eading
COMPIRSHSE SHEFory optical elenment with respect to its

non- conpressed shape in the AIOL's said _non-
capteersespedt: af dhe RrrsemeMVEBHAL Proidesh hepesepystem for

r
retainf} G AR 67 2 Bl o€ hafihs i P B 28
sclerand fongh udinneetive sisdiel andfar eugthiat: eiiizee tsulels !t il Shigtics
and an annul ar.ciliary su t he, haptics ﬁ{qtem

|
systeplalaving & Iprainidingd e inepriad fbe ferdircpdond with the human
eye'sCRaH &L MRSt st cHYIFRNing 2 main body with at least two

elongated haptics extending therefrom in opposite directions in a plane

perpendicular to the longitudinal axis, each haptics having an attachment plate
with at least two pointed puncturing members each terminating at a tip for
penetrating the tough connective tissue of the human eve's sclera for self-
anchoring implantation of the haptics system in the human eye's annular ciliary
sulcus at at least two spaced apart stationary anchor points, said at least two
pointed puncturing members having a minimum fip separation between their tips

of at least Imm in said plane perpendicular to said longitudinal axis.



eye's visual axis, the haptics system conprising a

mai n body with at | east two elongated haptics

extending therefromin opposite directions in a plane

per pendi cul ar to the |ongitudinal axis, each haptics

having an attachnent plate with at |east two pointed™

puncturing nenbers each tgrmnating at a tip for

penetrating the tough connective tissue of the human

eye's sclera for self- anchoring inplantation of the
Briel'Pebirigticy of & Draviings human eye's annul ar. ciliary

sul cus at at least t spaced apart stationary anchor .

PO trder 18 Anfedlanbi SRS invieWion BRYE B gégtﬂawa% % aPROGSin

having a mnimumtip separation ween their tips
praciide, prefered embotfiments avill nmivabe descrfieddbg ovayr of aosdingdiing
1 '(in i tudin I{??xi S. -4- Brief Description of the . .
exanpleR PRFs Wi TRTERCa B Hhid BFOPERREYIgUTamRgt 1o ki sigglar
4 SLEe ;o bR TNt g;:hOUt in practice, preferred
pﬁts:%ﬁ%%%egﬁks W f%ﬁ%@v{%e escri bed, by way of )
NQFigl {Lnik ta G9ss section! wiswood ¥n antdrivr meteseaGtmka e in its
acconpanyi ng drawings in which simlar parts are
natufal R GE0R GeRdifewin amaxiahpigpe ehthe fmmegn Bodys a cross

segtign_view. or _part.of a human eye in. .
o0k Ak s et Be R b bR net TR B 1
natuff dishiicd visish Sditiorintan ZiklSplanL60®SE heffbibRyYVi ew of
an_anterior part of a human'eve in its natural :
didgadct ¢ipiconatonelvt P disassambicdalpgshaaed awigtheAIOL

el B0 Fllloalel Bl SO ket Sk ATOL with «

flanerR8ISHA Suffod GGl E%ﬁ%%&ﬁe% BphaN Cidndhiocr et e

wth a ‘flatteng&d spherical” shaped housing a -

shdge4 e amigscapt front viele ok atifuftaed dttachnment lpbse of Ficure

, Jront view of a bifurcated attachment plate of Figure
-3’s bRDRCISYSEMEs system Fig. 5 is a pictorial view of a

st&pp - &Jﬁa? . E ; 1] : . Bl :

i sﬁg' %?SC% %l?la S/’}GE&WQ%% Qtaefl [ gﬁ?% éf%g%é ag%P%gé %Sﬁeg}éd
~ byFigwe ez erictofialr viewsef 4 iRigure 13t © AZONLBENg Eyidel yoMaRzdr
. .small jncision; Fig. 7 is a pictorial view of a

- for igperiQy fntong bymas &x 9ugh1é|5@@ﬁﬁgcxamnapti cs system’

| %ig% % %létSﬁMeW c_tha M%GAIOOI? aﬂa%ﬁly mcluding a haptics

- gystem iniégrally formed with Figure 3 's AIOL;
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WD 2006/ 103674 PCTf1L20061000406 -5 Fig. 8 is a

| ongi tudi nal cross section view of the Figure 3's

AICL in its non-conpressed state along line B-Bin

woe@en®sd; Fig. 9 is a longitudinal cross seetcremzoado00406

Figure 3's AIOL in its conpressed state along line

B-Bin Figure 3; 5 Fig. 18-is a side view of Figure

3's AICL assenbly prior to assenbly; Fig. 11 is a

sifig Wi 8 Rhefh@GHEEC3sS sddtioh Aswenity Fipudel 3's KDL in its

posterior axial stopping position; Fig. 12 is a side
non-eomyrestedstgierabory neAbdk inEtmimbBy at an internediate

P e 935 8 E6ngtthobRT bl oeri ¢ ety s P G itefes
Statesﬁggg%ﬁg@g%ﬁ ¢3Fig. 14 is a cross section view of
an

erior Vi of 'a human eye in an axial plane of
t hBighudsa bide wiewpf Higneel 3t AlOEiagiendlg peioRicGissembly;

cyBi L ondayit of £l 37 1P SBRL Gt poaror

1P : i ar view of a human eye in an axial plane
o%m g%m?sr{aﬂr?ﬁbody implanted with Figure 3's AlQL

assrnblZyisas shle siswsefHire 30s ATOMNassembly vhen Hoteamediate
~eye's visual axis to conpensate for capsul ar
axiat BIOPPHENSHIONE 9. 16 is a pictorial view of a

5 S £5 IR L 55 AR SR it s

‘axial$@bphRl pRweonk i ke  AIOL; Fig. 17 is a pictorial view
of

a unitary Al-CL assenbly including a haptics .
syFimni4 istegross ssctionrview ofi ahamieEor ¥ieys0k a dygian eye in an

xSRI B ot B I AROE LS

initilﬁloﬁ&s_iﬁé?n hfoﬁg@l@éh@ﬁﬁpéﬁe?_@eﬁuﬁl alig; Fig. 191is a |
gi tudi nall cross section of Figure 16's dual i

beHigvk> is & erosk@ttianviewsolcampnissise yiost gf @ 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 sysiem 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 longiiudinal 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 siate in an axial plane of the human body implanted with
Figure 16°s AIOL assembly;
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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 inplanted with
w@30oeitgasre 16's Al OL assenbly; WO 2006/ 10367 4CTAL2006/006406

PCTI | L2006/ 000406 -6- Fig. 21 is a cross section view

of an anterior view of a.lguman eye in its relaxed

ciliary body state in an axial plane of the human

bo@y IPsanERds Wedtdn \Ebﬁtﬁfeanlﬁatén&l HewasB 8 HAMAN dykan its

|s an expl oded view of a stil et anot her
relaxbds ciliate batipistdtorin us exxial pl&ilEaOf]&'tm emaB oy impdeatecewith
(o] rely fixed in a hunan eye's annular ciliary
Flg‘gﬁllé&‘iféﬂ %@ﬁp’s a |l ongi tudinal cross section view
Of Fﬁi %rig a%zeyﬁ@kﬁjegwév@ o'ftasstlﬂr%@ 2BOMRf BRER%k M@qur use in
I's a Fongitudinal cross section view of
a3 hdidtgsl sgstall sdabb€l td he isearely Oicainir & hwednstyef ©anfily. ciligry
is a side viewof a still yet another discrete AlOL
sulqf; i ts non- conpressed state for use in a haptics
SYHEBAMARBHHAA &Sé‘s%&'ﬁ)ﬁgfﬁé\%dof Pigire DUTARIGY Gn'its
ann |ar%1 sulcus; Fig Is a sl vi ew of
nonFdogjiressel'statd)l OL in its conpressed st ate 15 Fi g 27
Is_a cross section view of Figure 25's AIO_ |in ..
nofig ot i gdengitudinglacross @ectlzs yigw ol Figaige <d ¢t m its
_ gure 25's AIQL inits corrpressed st at e;
Congres\gle‘gétalfés | ongi tudi nal cross section view of a still
yewiangs hern gidscriekeof 206 i dddihdrsdingateCANDI eiasied non-
~ state for use in a haptics system adapted to be
con@é@ﬂﬁﬁéls;atc ifeysd in a hepHeh seRm danted| tarbe pequigly fixed in a

sul cus ug %‘f)’ R | ongi tudi nal cross section of
uﬂl‘—qng‘cf?’ree AHY s conpressed state; Fig. 31 is

3 Jal) gzt,d ié%'l i vféﬁ%ﬁﬁ’lg%tZSOQA‘P@L&hhHco)iﬁiras’%@@ktﬁ%“

i scfete in

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 2 human eye’s annular ciliary sulcus;

Fig. 30 is a longitudinal cross section of Figure 29°s AIOL in ifs
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 2 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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25 its non-conpressed state for use in a haptics
system adapted to be securely fixed in a human eye's
annular ciliary sulcus; Fig. 32 is a |longitudina
worasAswecti on of a still yet another di scrererdthBhs/oco106
inits non-conpressed state for use in a haptics
system adapted to be secuffely fixed in a human eye's
annul ar ciliary sulcus; WO 2006/ 103674
PCF{c1 520064 0510RR1 vidy Fifda dishssambledi glueli iaald swiewy AIOL
a disassenbl’'ed "push and twst" AIOL assenbly in
assearbdy bozacordance witraobar “ppalsanddiastt hpxenct sapbenent;

rrangenment; Fig..34 is pi-ctorial .wvi of N
Ko ot BoPiclslich VA Qfap StsasRjrefled ; O ing st AIOL
asscRH? it 8RR d Mk Rviie e ARRIRG ™ pub 8Rd &RELT YWaydinet BiaxpRAlent;
~arrangenent; 5 and Fig. 35 is a pictorial viewof a
anddi sassenbl ed AlOL assenbly with a screw thread

O A R 10,0 SR SRS
threéél ngﬁ%h cirdn? fo%%ﬁbggn 5% ahBA1 2R cBle Bl BispREement of an
odi f the

nts.o resent Invention 10 Figures 1 and

AIOL asiveg ahasmnsgets vimaliagiss of an anterior part of a
human eye 10 having a visual axis VA in its natural

Do R 1) o SRR
11 i . Ct el

S ORAITESE 389 DIHE GFO% SRIRARIEN S 0L A AH5TIOF BT ALy hpgan eye

10 mﬁg% %W VA6 36! Sffral et altD dRRHEE Hision c&ngmons,

scl ero-corneal juncture 13. 1% ‘An iris 14 1 nwar
respRxtiegigisin ad @axidbeplimarah tiey dut@n focsly | The hootanléyeall thhe a

sclero- corneal juncture 13 to, djvide the hurrgéj e%/e' S
cornggr £k PeFPhALLY iGonBead 4ntdepphsTicak FRIGHRT DPEY fRede of tough

r
conBSh 858G SUATDES ulpdh 1801 AR A BREERIE Bbre 13
An 6iid 12w RIBCEs36a5 ibausk tgntinl dyariy fumdte®ot 24 af ileedlero-
by parasynpathetic nerves. The ciliary nuscles 21 are
coraeghrivedte 13 tpodivideukher bpmpe rayelp apipTioh MaE e Rogp@erior

cnaffeb R0 bR RRRT hERRED 1t 2 SERESk e Rl sufoue

 knoWil & 1HRIciBAR Gy P irdilied cilROS rRbictesCiRRigeciBEry muscles

enrobing a natural crystalline lens 27. The iris's
21 figest by pagasgmpathetic nerves. The ciliary muscles 21 are connected to

zonular fibers 22 which in turn are peﬁpheraﬂy connected to the equatorial edge
of a membrane known as the capsular bag 23 with an anterior capsule 24 and a
posterior capsulé 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 joncture 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 io hereinafter as the
capsular diaphragm 29. Coniraction of the ciliary body 19 allows the lens 27 to
thicken to its natural thickness T1 along the visual axis VA for greaier positive

optical power for near vision (see Figure 1). Relaxation of the ciliary body 19
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the ciliary body 19 delimt a portion of the interior

surface of the sclera 12 at the sclero-corneal

juncture 13 known as the ciliary sulcus 28. Remants
wobolbhese26 anterior capsul e 24 whi ch may remacnhé@mwo06

extraction of the natural crystalline Ilens 27 and

the intact posterior caps@ike 26 are referred to

herei nafter as the capsul ar di aphragm 29.

tensﬁﬁ@ '%H@@dﬂu@rﬁ fiferd DB whiith dragvsohd)capsial bapv@d tduialleostward
hicken to its natural thickness Tl al ong.the
as Shuvauhy amws A/mrfcwm@mm&ﬂleﬂ%s 27 Yeshaspepi légailhl(%‘\%gr along

the ViRtal 365 Vi) 18 T NGPSIONT Sy HEOFORI000 b aIHIRC vigon

(seetﬁ?a%ﬁ IS the zonul ar fibers 22 which draws the

ular bag 23 radially outward as shown by arrows

A FiyureBshoes si ‘mysh lhed teng” ﬂoioagmbb/eﬁ farsself-anchoring
t hi ckness aI .ong .the yisual

in a 1R %) CHGE BIFPCAY o RORDY SHeDlSs S Bpe vision
ove Afﬂ%_n S ngfl\[é)e, of° Pllft'ngiﬂ [\Bsidn S NOMS AROY PAEEMBRA31 ih&llides 2

or self-anchoring in a human eye's
discdtd ihapyicss sitseums 328fofr cnelq@tzeﬂqrmmlmngrmﬁismge 4J03t 3%l end 2
free vision . over the nom nal _range uman,_vi si on
“pusphcind (HFiSe s BRSTAF! SATPHEETARRs 34 T SFEPEE nasPPEe i
. r I [ c
cispfpShEf, oF TR 5. b%ﬁ%k’éﬁbe%‘%y%ﬁ s By s o Aletore
alorﬂ:goﬁ i BC b1y visuapuixise axihahdikdd dhappdaedor rid)oio% twigh an

|OL 33 relative to the haptics sy tem %%
eicugn@qdea%@fte’ﬂ aldorry ingl iﬁgﬁﬁﬁdéx}%%s?’&/% A UR,558 ls/s:mployed for
dhe d I
aseJFRHS A BULARLPS, 580k 30 1 Bedut ShEnGeTOn 25 for
;ﬂvﬁs@é?ﬁhl%ﬁﬂaée@dent aa5ievdio the hhpecsAySkemedsenbl y 31 i n
situ and for manipulating the AIOL 33 for  stepw s
axiChe Hepijsisasystant 32 elSatﬂiiBﬁ@ from havlghlst Figid @gtcempstﬁble

tran G PR A RS S A6 SMMEs) e he T TR ek Yyffem
32 A\Mmr%g@dhﬁf akisk®) m'féiﬁieﬁaﬁtﬁe,c@o—ﬁiféétﬁiﬁhl 32thh@Sutian eye’s

ongi t nal axis 39 intended to be co-directional
visual taxisa Filbeeimpéige’ systew §aa1InCh1>dt3% a tphulah aprinceodyy 41 efith 2

i} 5 BO52 o5 Bl T Bl g PG € o,
o YT RR L17 f20 Ma% Pttt (e e
10)Fi Ghe @aptics system 32 has a pair of diameirically opposiie 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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10). The haptics system 32 has a pair of
dianetrically opposite el ongated C shaped haptics 42
extending fromits main body 41 in opposite
wdieosatisons in a pl ane perpendi cul ar to its PpPCT/IL2006/000406
| ongi tudi nal axis 39. The haptics 42 have a thin
profile in the plane pesrpendicular to the
| ongi tudinal axis, 39 such that they are 25
compiebdibh i£8te! tHerkhidnp bITicUungeics T w&@ﬁ@ﬁﬂ@pﬁ@ﬁr@ﬁl@ tapers &rom
e applied using conventi onal ogﬁt hal m c_surgi cal
its prociml fend 494 iadacentghe rmatifdadved hrdp ritspdighpl 1d RBWFERRIC
row C for. facilitating insertion. of e haptics
therdHi i s e R PR R 1T ol el v
SMPohird AGhaHEAn diaBihent3I#RUS has NaBid sfmadk’sHabe e fesht
lings for showing its encircling around the main
vievbiidthe4lanel herphaditilas todtheHangitadinaldxisB9 pnofis famedowigh a
. the longitudinal axis 39 such that fhey e rigid
pair oGt APWOISURES LOSEHADBEITPSOCH GbPHGiontgHefigth for
o k e 108 BRBUIfPan ¥Ssclera 12.
forc%?%?fl e Egkgfg%ﬁﬁhggﬁgﬁ&?rgm Its proxi mﬂw’ en(SJIc42A
The afiage@bht plae 4Mmihas bodypsddies shifted aitattads poidtid® Bwards iis

renmote therefromand term natin% at a bifurc?thﬁd ]
hapiigst 42 Rerdeavept SeRiTe araw jpretureshfRr dRlCHRINARS, His,foaximal

| at ar el bexy ;
penflf 57 G0 0 FATLS ISRE PR Hlhaed 8 i
abu@R Ndeteaghi@Ee I binAuripgi hembespad citbvapapd 4dal ntidd 2
~puncturing nmenbers_44 of sufficient strengt

h for
minfrovidid prparatioar oAl eineesttlyam s pretgablydiervesn 300y ¢ mm

f a hupan.eye's sci 1 T t .
and i PG edr iR dips 1T B RS Biehfctiing
merhbsrs APREVELS Mithifnfn] BpVIRIEHtCERAL 6Bkt MALT 0 jnk) @ Uheashved

for determ ning the maxi mal 10 penetration of the

betvagctnathientipst 44k nd the jimateread hanelh thay dhey canl peuctpe gightly
it b nt there inst. .The nct ur.id e S .

mork {pen 16 R FASIPE BUCKC {AGrED 8ubar hoT S FaEr Th i

prefe%?% b%h\,vé@n]a{llﬂ)d@ et fAbing DSt ¥aen TROMtacRmEM pRRE 45 are
nmin the plane perpendicular to the I ongitudinal

formed svith% mEhpupiiontapeitmg 4Sinthercenitdl pratien deiwienh tigrcutout

tip height TH of at |east 0,5 d 15 .
46 s tpschatve 4119 sclagE RO eRE e N BFEIAR BRLRUBHgE ool

oSSR BRP SR Yk TS MABIRNG By 6
preferaile cotdiituled byaenbabolitint Sismpterttdnghgoime bHoke

attachnment plates 43 are )
The main body 41 has an imternal 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 sysiem 32 and
three peripberal grooves 54A, 54B and 54C enabling rotational displacement of
the ATOL 33 relative to the haptics system 32 and preciuding inadvertent slipping
of the AIOL 33 in an axial direction relative to a human eye’s visual axis. The
axial directed channels bave periphberal widths W. The peripberal grooves 54A

correspond to a most posterior stopping position, the peripheral grooves 54B
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formed with a mani pul ation aperture 48 in the centra
portion between the cutout 46 and the haptics 42 for
sel ectively receiving the handhel d mani pul ati on
woals/183620 tip 38A for in situ mani pul ati on PETADRBE00406
The mani pul ation aperture 48 is preferably
constituted by an about -Q04mm di amet er throughgoi ng
bore. The main body 41 has an internal surface 51
corrésgbiﬁ dioWidnh ihteemediamrpesitieqyi aidstihat pafpiepald gtomvek s54C
52 only one of which is visible in Figure 3. Figure 5
correshong 1 asmepputeHepRsiEm AR 0t Ye 2l0B2a1 @Eq visual
. channel s 53A, 53B and 53C 25 enabl i ng axi al
aXSGFgﬁFggéﬁEnt of the AIOL 33 relative to the haptics
SYSioff8s32 sl 9tsREREhOAIDRNES abs ooMaRTIRA AxisS¥Bintidied
54C7enabl'ing rotational displacement of the AICL 33
to beedeadiresaionel vith wapwhnes eyp'st wisnab asid apd e hglpygtattened

i t Li ppi f the ALQL 33 | i.al .
sohegtaL spamst paring oe o Swlmtesiege Bkl afs e ragie
surf&e §8Ad hﬁf %tg ?%&té‘ﬂi@fnﬂﬁhﬁeh FoenfR8nd RNEATIN udtabs SOA. ThRe

peri pher a oves 54A 30 correspond to a nost

leadjnpstuefaice 68 Athas pinrigtepnd ik 6h defihingperanwrar{hcigg epurtite 62

54B WO 2006/ 103674 PCT/1 L2006/ 000406. -1Q.caqtrespand
* havig aqimRE A YNBSS L% DR OLha TLHE BREY o diig BOCSIAE 57

B e e
surfi@s pe atitly @l gential gortm 86A8:anded thiongh tthe apbiBre352. hdhe

a longitudinal axis 56 _intended 5 to be
postegormeERer SR 4R WetiRrEeh iR %P‘Qﬁag BAVeLQS Rreleripfy gs a

ol fdactensd, | GRkiveh L8 R7shodh, Th
Plangnér%]lgg% Cla?n erior brfcg gp I%ghw%t ?@Fﬁ%ﬁ%ﬁ agusr)l} ace ©
houSifA.57a08 Adpesier DRrofreidast 60n fiavamgduit sizad IATOE. 33, and
surface 59A. The | eadi ngt surface 58A has an, i nternal
i‘e

preferabipal dhet 7mmg talmEntoas 19 Pepbagappt aJaaior pertign of a hurnan
having. a..di FN I Il er than that of the

eyeﬁ&aﬁs%%rqé}gﬁggﬁaﬁig %8%?@’6%@?0 defines a cavity 63
hotsie NI, 3B aRGu 8B DFi¥idaRbilaatashe BB Havid a ddialdength 1.2
| eading surface 66 wth a central portion 66A

.

andexisediag endr@ify o fasingpiaranandersor. dipmionggsy Bimas eye, and 2
Jrenbe an. be f.ornmed w t haut .any. optical I, Qr
wfFSEH 3R AR Tl M AN PR 01 Pl
10)Paflel trMBnPDeBRTH BUHLAAM HithSa SHEAR. 68THE refgvink Mk Hfernal
has a dianeter D2 of at |east 6nmfor an adul T sized
rim AlOwh8@ppamdhe 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 1.3 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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15 preferably of about 7mm | nm so as to bear agai nst
a major portion of a human eye's capsul ar di aphragm
29 (see Figure 10). The AICL 33 includes a rigid
tubul ar casing 67 having an axial length L2 and a
| eadi ng end 67A for facing in an anterior direction
in a human eye, and a trailing end 67B for facing in
a posterior direction iile human eye (see Figure 20
10). The trailing end 67B is forned with a groove 68
consighetciesewhichicag bdelastinabiyrdeformedmaderwrascmabignforgss as can

bo apBrLBNG cogvenanal BRRRAEIAC<H ol dPE hEREley verper

! 12y iR | 133 fiith (A GAmER
4 ’a&? gkgsiﬂ}a or tr%ve I ng g’l\fotﬁgqﬂ%@s%epped tracksﬂ:"ge
zhroué?-a rehgivelyosmiéll inbision (see Higmmoah). | &gtdasmgaﬁmwwiy

i‘ormqﬁﬁ'@gi?@-lgﬁe’%{] 2‘5&9 57 |s for g}%WIth hanlt.‘zjc&n
h"““%&@%%ﬁ%@%@%e V|7 e&h é’ﬁ%‘?@ﬁgw ?ﬂefatl on

and th® Uptisalt él@m’t&é\@io{s &nnieldl fromi sunumﬁemmmagamm eofter
t he Al(l 33 from an anteri,or directi

acrylic heses RUIYWIST MHETiako FAT EXATIRIC: the HORRHRE Y 140 be fiygned from

MED&?@@MT a%*a%%p&#dgr ne r om@ig‘%?!{tg%iﬂeégl oconpat [ %ﬁgl

MEDBLEBUOP poBmerD mml mmniés ebaing 1gpmmercially
~consi stenci_es_whi ¢ch, can e eI stica

d
availables offem o NS osSHisop o Foghn i etPursi gf for unﬁgA

nal ophthal mc surgical tools, for exanple,
(M%@é§§@? 74, Iz[a)md the |ike, gfor facilitating rrp
| BE@dre fomons o iaﬁmy &Imsassmbl)aw baring aylengmﬁzml ghrise 1
relatively small incision (see Fi, ure The sdagg
intendent jte bey pp-difery 0@#‘87‘ "P§fl‘5‘ﬁ1 81V
SYSteﬁ’oE% :ﬁn‘%g;ggf; ed rre 8’9@@1 83 vﬁ%ﬁ“thé@é&)l éﬁfediﬁ@iy acts 8s

rom less rigid silicone or
g?stbﬁﬁ)@dnﬁm oy rmteehapﬁ!qs smt‘sib inglodesak pair of
elenen

64 is forne t|II ter si I| one.de
émgmcgﬁftc@pwm: P@Hnwegaé t%ﬁ‘?’ﬂi d%soL
éeﬁ,éﬂd; &
33 mp%%&h?m%rl a ? e opt ieglaii‘lE el emen 64 can be ma

. simifaP frifer toahe hopiids FF8AREMN Jothisrease thedrptids $ohave regions

8 lgégg?;%drgterl al s, beﬁﬁgg}j" I‘CI aI I V@aﬂaf%ﬁc ra%
senstVn Ak ihineC 8m (ICG), and the ilk.e, suc.h that they are capebie of
being plasticatty deformed on heating 0 a so~called glass wransition tomperaiure
1o enabie post implantation in sity axial displacement as Husirated and described
in aioresaxd WO2005/104994,

Figure 8 shows the non-compressed shape of the optical element 64 has 2
continuous slightly curvilinear leading surface 66 including its exposed central
portion 66A in the AIOL’s mon~compressed state, Figure 9 shows the
campressed shape of the optical element 64 bulging anteriorly into the casing 67
on applying & compression force F along its longitudinal axis 39 for compressing
the AIOL 33 into its compressed state. The bulging shape is dependent on the

AMENDED SHEET
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Figure 7 shows a unitary Al CL assenbly 80 havi nnga

| ongi tudinal axis 81 intended to be co-directional

with a human eye's visual axis, and a haptics 15

wepEEaes3d2 integrally formed with the Alt7L B8Tmtmainonsos

thereby effectively acts as the haptics system s main

body. The baptics systeml82 includes a pair of

di ametrically opposite el ongated C shaped haptics 83
compeebeionli fogeef nndn bitlgesAn@re B3iis ncoopresse estuipe eldiah o¥is NoA-

a pl ane perpendi cul ar t, | ongi t zi di nal axi in
compressednshage Wegtpy the Albi HSS\BSC% %‘%‘%‘Jé’ﬂhsgfz?’ﬂi‘ﬁﬁ? 1gpier

e_. | GS; ks Wagaly t

srerfif froph 4 il DioBts MUERLERBRE, 201 ffbutate AT 46 o
maxEheR Bfopid? stE@ipsi tsitsble ndo aeanivisiorgr €Bre ORI, elament 64

the like, such that they are capable of bei

eIl ng .
typigallyshes eapfrocitiet igree sloBH e Aiat 0F teonatut cosialadr 1gradd or
ol R LB e PR LR omlcaiabh s s

comPRssdd 18 is bilitato F@s@iad WARN0H thk0490at 2e bpigeal eldinent
shows the non-conpressed shape of the optical el ement
64 g4 amsragtivecdex Aessubass heyhwngn eye'§iadua@y huragy the optical

et RSB0 L BSHERT0 L SHEP RS0l P €100

for fAR viskRIdEES@rnBaRE shfic ishaiaPkifsadisahedreRriond4
bul ging anteriorly into the rasing 67 on applying a

coffguesss] (b3 showehe usd of the Trushanditwisii bayonex agaggement
34 197 iy 850 PGB ORGP AL ThalBgatuines BT RB gk otBe
ATOPHEEL c!é?l%%@f%%%%?% %TﬁégeﬁéQ QE%AABS0Rd is Idiated io align its

conpre orce and bul nmore in its conpressed
lugssHawéthtthachdnhels 56d. Tinpi@ES8ds displrecdirear bytetipedirdation
.33 has, a conti nuousl arl able.Digpter. strength_from
to ingeri 5 Wity DRBBUEY CORTIElgE e g0N (aBIef &t 2 Heeodirecion
VLS a | Malals ; I5GR Bef Rhove
on b e 0173 Hih T HBeRrRR| Blochbh S AtaY AdR BeiBloves
S4A Bt @stming it deost Posetiar positibhakecFigune 1hat Woaltioning the -
stalline lens 27 or, greater whereupon its

Alq(ifaéwéri@rr@geg@@d@%eaw@pp@gsmﬁw alopg 2 Byman G¥e s g gxis
den 2§ URGRRS P B ko b gt A 35 e
to ﬂﬁeul;lr%j;tfcat@ éew%paﬂwggsadm dhhaiels H8Bhdisplacieyehs ARQLEBUS an
anierior 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 ATOL 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 1o the haptics
systemn 32 (see Figure 13).

Implantation of the AJOL 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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el ement 64 acts as a concave lens such that its
non-conpressed state is suitable 10 for near vision
and its conpressed state is suitable for distance
Woi28060m36741 gures 10- 13 show t he use of the " pashLandbocsos
tw st” bayonet arrangenent 34 for in situ adjustnent
of the AICL 33 along a huigan eye's visual axis. The
Al OL 33 is depl oyed posterior to the haptics system
mcl:ftﬁn%'i‘é’mhﬁnté Qifeﬁseéhtéﬁoxaba d B8 ovkilgig/ils il Antabeposterior
channel s 53A. The Al QL IS dlslacedln an_anterior
capailer B6tis mmaescube«rhsmh r¢ﬁe@np@| ge Figuientld anse12hahiterdOL

53A and is rot dlrect
asspily A % 6 et Bt e R BACHRRIT AR Sothindies with he
d 1.ong, S4R\ef S istls all
o818 LIl 124029, Sah! poRsgasbbl 12 rogicaly
imphdfad 3Boab human relyer h@mfmea@nnmjramgnpoélt@pmﬁ apigoh a
human eye's visual axis . denote 2<3]1 .i nvol ves
cyCIpHEe ATes Jek i R ONB P MO he BBy SRR T | DD or

faci f&tﬂ'ag eacE@s%t Cﬁs })Y%‘fﬁgg 3RatBef Q@Cﬁnﬂl&ﬁaﬁéga BogihE 83Bis 14.
I'Sp aC|ng I'n an “anterior rection
Suchladfignikiratien alsﬁ g¢hduch8Bhd humenclye tibeingr 6o v@sxemﬁhma}nbbdy

a clockwise rotation of the Al 33. relative to th
staith HisTebyJeRyQRIBE IS sapsdar Gippfipgm Z%Whlc%%? BB F1REE PR Firtue

o o i B RSy R PSR g 2

for fdébélhﬁfod@h@& kir@sek Ot &t %@m Qﬁ thevAltidt B ddptied ayitom’s
to the haptics system 32 to reach the channels 53C
pundmslpgamuem@etSh 44 axp dorcglyi insarieduin®dr fhgr sdieirel? 4 rptationary

ancforiitnh of £ SRR ae b LTt GRG0 e HRHBEGRer By $us
28. th Re 1hapdo SowsSthat &Y ﬁZoLS@gexﬁbwplsl&ployed such that its
antation of the AICOL assenbly 31 in human eye

longlmch:ﬁaimes dtoaral Sofare 80-direstioral \andl PI@fey@IIEICIOrﬂiféall ‘éﬁh the

b S50 RS PR 200 BAIBBATRE P9 HCIFB Hyd posterior
chrécﬁH?l B Sngf tﬁet Sca?ﬁh@;" | fh kﬁ:ﬁg&ut’l@ 2nstehd Ydanek 11bS become

Tntact posterior capsu e 26 i s now descri bed
sufficichily efiretcemge tho AFDH3ds ik4omuesssd stikeasAbown in Figure 9.

The SR Bt A4 AeBieres 8° eEATRPAREOS bE RIfRE bofe 39 iy tended to
enaﬁﬁésﬁl%%*%ﬁggf :d%'p | 1t§‘ bA-cdPhprdditd Matd 28386WR! % Biure 8

I's typica nte 'nto a human eye 10 after
the&émaﬁﬁesmhgtabmmmﬁ)d&mm owdr the dyl$ rafgeaf 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 constricied ciliary body state such that it remains at least partially
compressed depending on the degree of the capsular conmtraction 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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cycloplegic drug for relaxing its iris nuscles,
thereby dilating its pupil for facilitating access
to its posterior chanber 18 i mediately behind its
woizeoelidis74 Such admi ni stration al so i nduces t lreThuIvTas006406
eye 10 into its relaxed ciliary body state thereby
tensioning its capsul ar -didaphragm 29 whi ch has sone
slack by virtue 10 of the renoval of its natural
Cryipusd 16 BhowensARYL lasswithy 90tisclodingd discrdtedpiptiog sy2@n
for accommmodation purposes. Figure 14 shows tgat th
32 andyn fieeresy Suarellongulike SOk mohbe Al Ok 91 hes pdppeibidjnal

wis 57 F0kdkd Pl Dol BE4RELRA 1of Pl Y nG°BSE, ana o
houﬁg‘ @B Haviid b dny SMh6HSlug?86 b guvdinkdaiohg thshepsed tratks

e AlLQL assenbly 31 is deployed such that its 15
52, i agfetiotineaiben K& Svitf1 a deadimssutace . and edosisrar memper 99

il T R el s TR Bt AL w0y

resilPQlyCEih@ticalld dg6ihatle BERHWELikE NeprRapPekhitht d02MUMER the
29 tensioning sane to beconme sufficiently taut to

ringu®4y ent Hhe AnGlri@3membet §7¢ anpree fsdingsshape memenovwgsiliently
Ei 9. h | OL.33 is. depl t hat .

ctasficalt s Bimeie e o1 dlicf UBRERE 45F bt hbn droting 9423

the j:gﬁ%ki%r L 8mAEO0633 11 3REHE InbMbRPNYT WTHARSE dvitd AliBrd

own In Figure 8 thereby, affordi ng accommbdati on
manipgatioheofahel 10dntpe selectivelyr eceiyimy tie mdbaghmangfulation
wever, in

__the human eye's capsul ar . di aphr .
tooltiab 334 dobFuabling I s magiRYlaHan %&eéﬁéﬂg—’a 33 is

ggg@ﬂee}iﬁ@ oASFMMEeb Sy Sidhdidr ‘?Plﬂfé?gir&;t@rgog'g%e&b@f 89) Mhd the

huifan eye's constricted ¢ state suc

optitHiadlenbnis 0Riand WG drepsdfeqblyt foatnkyt Rim coimgbiepsiyeher based
~dependi ng on the degree of the capsular contraction |
biogugepaiible twnspaserihmaial of MAiHsienbcapsisisngies.| kg riggH4 is

dat | A f . i
typ Y PR o Rttty Bigid PR magdi Tor GRLRIE Elln,
whildt $he aritbQ6BEhBEL 93 AR BB trh@Abarod 418 foBBAd from less
anterior stopping position (see Figure

¢ 15). WO
rigid 6800086 FayBChasadmipnenoassial,-ang Uk gpiieal eBmesmiin Ghand
Al OL.ass Ly 90.1neluding a discrete hapti st em
1025 TR gty S st BRPn ! RF il ARl et e
maiSfal) Borfda B, tHE bRRkior Akhibe?27ianE eREl 86kiéorli8ember 99 can
co-directional” wth a human eye's visual axis, and a
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 o 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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housi ng 93 having a ring 94 with [ugs 96 for
traveling along the stepped tracks 5 52, an anterior
menber 97 with a | eading surface 98, and a posterior
menber 99 with a trailing surface 101. The housi ng
93 includes a | eading shape nenory resiliently
el astically defornmble glloms-like optical el enent
102 between the ring 9%'and the anterior nenber 97,
and a trailing shape nenpry . resiliently, elasticall
the bapiisonsin’s Waim baay. | Kec GaTtenFYRRE U inhes ch Bt of

diamestiity bBRosHE Rart) AESRRAThEMEN ISR ol e ATOL

91in fnd 72 BRhe phipeatijculse 06 the togziliniindlandihtl Idin a

nipulation tool's tip 38A for enablin

in sjtu
similammanpe Bt Henhagtiosheyamnn 3233 in this %@4&% {13 have

B

as TR deheiive %do;]e?h:ﬁn@ LriENCoRs et thTilk, esctnpat tiftyeare capabie

transpare mat €ri al of di fferent caonsistencies. .The

of bein'glngkawans dgfpnlnad| g fhoating ¥or snpercaliadalaps| FapsHey
eenpelgipct, 1P soanie st opiafeyop i e Gopiatliherd'ag fiermated

and dehQEBRCGn FHGeRi@ WO200$1104994,1 cone or acrylic based
polymer material, and the optical elenments, 102 and

Figuzsr 18 showdbe hopraosmressed shepss of thecomties) glempnts 102
sof.t | R0l i.al

and 138 ol S SBRF D I hod JoREAHE bl 85 i 51

Figurd "B Bitw heCGpiBicaliehiin 203 bulimg ins exaiostiddbRea@t 102 to

pol ymer ‘material and the optical elements 102 and
createlDSuoad $ufacor B PROIPTIYIBE o SPMPRRSEIONHUE Fongalmst the

 waiing;sprsd Y4 S APAROAT oY tre AR ptiter 8] diripliBine

ring 9% WA PRERioNMWifbh GRfirh Qaidth tisd splicel plenmens 102 tbéxpand
silicone or water 25 based gel. The anteri or_ ne r

in mmegm?imnxg&nmmﬁm@p : swﬁ%%mﬁma FTine
o4. . pafont PG ot B oY B8 it Bl 102 i

- preatdr! Tors ReH06 ehateby ahy AL Sdshehloonfisfiousty ivagable

l'ongitudinal axis 111 intended for to co-djrectiagnal
Diaptes sinereeth dromm aopinisum éﬁapteaﬁﬂ@g%rﬁérﬁabkaﬁ%ﬁ Sianegovision

e R B e L 9L 1
Mphe R oibienhanti wefauisly cims 14 Zefativediades naawhica is
greater than the optical element’s refractive index ni whoreby the curved surface
1045 acts 2s 2 concave lens with 1 negative opfical power such that the AIGL %1
is suitable for near vision in s non-compressed state (see Figuros 18 and 26) and
distance vision in iis compressed state (see Figures 19 and 21). The AIOL 91
can be engincersd io produce very high negafive refractive power i its
compressed state so that a subject’s eye will have a total negaiive power on
application of a compression force F. In this case, a subjeot can wear spectacics
with positive lenses whereby the subject’s eye and his spectacles constitute a
Gallilean telescope enabling him to see fur objects in a wagnified fashion,

AMENDED SHEET
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di anetrically opposite C shaped el ongated haptics 113
extending fromits AICL 91 in opposite directions in
a plane perpendicular to the longitudinal axis Ill in
wa 200sfies6t4ar nmanner to the haptics system 32. ptaithoeocos06
case, the haptics 113 have 5 regions 114 inpregnated
Wi th radiation sensitive lgi-oconpati ble materials such
as TR sensitive indocyanine green (I1CU), and the
| i fs8ureg UBIn4 BRGw thaxchte Aaanabbe suiedbld€bingse in the haptics
plaStically defornmed on heating to a so-called glass
systdm 385 ifo1 celf-anempingaimplantaiiosnitblachysen qyss ampgley sHliary

et 2 0B LSRR B8 AASHLEE i
With:&P Binhi %yQ’g 2'\:‘“1%'1"’%5{%5 284/ 1208BAShsinle"E2 10R4Vik@ ks leading end

enents”1 and .103"having a flat surface 104A In
121 A fittednwith raar asaéd seaiber 422 Andla gdiling Ringut2d Bl fitte owigh 2

o TS Tt G B e 12
fornfPErdia"d ﬁx{&n@é’?{gﬁ& Hi@ehap3hbR aﬁﬁﬂeﬂ?haﬁﬁ%l, fdradxahipe,
surrace f In e (]:“ rection of the anterior nenber

PMMA, endriké dkei Mhetditerid memipeD422 is forfnied ewdtlp e gain ainclamp
which in turn causes the optical el enent 102 to

membesnAd4 fon saab AHt Besiongin: 8 Ao AT RBFTIES e fRgietHg the

antenjo A . for c 1 . L
noudft S TSR 133 S00BUL0 88 7 ST Bssgion na
pair O REPRhysLDR ficihBdan a gratiadesuréaeniee of tienhdsingel AheQeabryer

the Al CX_ 91 has 'a continuously variable_ Di

turngptasiogtaf the pisten AZAiimibe boagng rl%tm@f?@%t@migtgteﬁrﬁ Bpm
e b o : .
v, bR 558 S0 TR APl S espec

therBloS! TRARbYsiNG 22 i Prodabd watl peitphoid wiakesi B31 relative to
greater than the optical elenment’s refractive itadcx

the Adngitudinshyaxish@204Ar anst ag armades flageBl 3% deplayed hebredy e

wailyg Syrfhce | B, Breoteriliys 174 (BR P 23 4 2k Pty
botls B! SitériGSmbngty £ 480 A0pRh AhAR fhshiRNGRICK §dne§ or

inits conpressed state (see Figures 19 and 21)." Th
alieAlEGvel§lontg amebef thegi haepesltive optica ywevey esyinlihglease of the

negati ve refractiyve wer, jn.its  c ressed state so
Piaﬁ%%ﬂvﬁxﬁfﬁ[@éme@w&%%qﬂfi & ffat %%8%325- negative power

on At . = n i hi

ORI hobker FAFDE SEBLARGORAES Dbl Soment
133l smdsEt inhedigiiyr fdsbicsidy) ihe tAIOTeYE imnthr s thpeopticat lekesnents

constitute a 30 Gallilean tel escope enahljn imto
1335 ¥34rhaypjadhat surface L 3y i ﬁicealpﬁeéé?ﬁe £0 the A8t 130 (see
Figure 23) and a curved surface 136B in its compressed state (see Figure 24).

Figure 24 shows the optical element 134 bulging inio the optical element 133
which in turn causes the optical element 133 fo 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 lngs 137 for traveling along the siepped
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AVENDED SHEET WD 2006/ 103674 PCT/ 1L2006/ 000406 - 16
Fi gures 22-24 show a discrete AICL 120 suitable for
use in the haptics system 32 for self-anchoring
woapleassat i on in a human eye's annul ar ci | i aPEZTAL2006/006406
sul cus. The AIOL 120 has a | ongitudi nal axis 120A
i ntended to be co-directibh- with a human eye's
visual axis, a cylindrical housing 121 having a
trackses@li Mipeeamterior kAdmbén 127%0 farnhd avithablised enipwativer ndiciz:s
and a trailing end 121B fitted wt iston 123 ., .
138 (get phayem) faf) Clechyely JeceVie; ﬁl@ h?a\ﬁ‘gfﬂﬁgmgﬁlﬂl afigg tool’s tip
38 AT ShIMlink b o8 mdrifiTRdor] SAML AR 801 € ri gl d
I"o-conpatibl'e transparent material, for exanple,
PMVisurén d5-128eshioink 8 . distaete akbGHi i1a0 sitabler fot 23e iis tho hapcs
with a pair of clanmp nenbers 124 for snap fit -
sysigms 87 tfos rselinanchpring igmlaialion ies2 1mapoeyed snqulagciliary

housi . <he. pi.st-n 123 i.S.:for i '
sudi0ush8 ARY, TRRPURRR i equl G MR, DAt drer
therb@HHE Gndofard ad i ki Oshshyekaces B2 Qimple thendiohisi figuckzt. for

Quarter turn rotation of the piston 123 in the
facihtating ngsetidan prievsubisct heypilwoagh a pdativajnsmeliingsion. The

' f t h [ 121 but . bl .
atclt S B8R 1 Tts d3petdving il ST RBRRSE 443, ayipion
meﬂlﬁerpi[@’:icﬂﬁgd W trhe Iﬂé{xéiﬁﬁgﬁ?'z%%laeﬂ&ﬁbﬁsmé%ﬂrﬁ' 844 ¥Ratithg

15 the longitudi nal ax and an annul ar fl ange
recip@2aden betyedn batomeamprhesedistae kindg compiiessed $i2%, pemdpheral

the apertures 131 (s Fig s 23 and .24). Preferabl;
DOUIER Tate i €8 9P e TS ot ABUSRG Uh HOMCh Rpdtal
e1ent9§g§nt g Pt oAb hRAVER BE infRkie8 MRtdiYeh HWHidh 896 of flat

as positive optical power as in the case of th
surfpta hol A& dniexn@nt@anpessetdestdie of B2 AKNH 140 sdd Bigu ZTamd a

123. 20 The _hoysing 121 houses a_pair of shape nenor
curygdsauiack d 5 dBrip atg coamssasad state e Sigre 38)-; I thocass fh the

£ achi | : .

opdHEUL AR 54418 & SR incki it B, Gt flemen 195,

the corvpd eadack KI1a eciohs & benddvOlierkick see the-A DK 4403 sifitale
a curved surface 136B in its conpressed state (see

for ppagurEion 4y its nopempressed Bles (Sep &igpe i2d ARG fisiage vision in

s el bhg (A0uR0k 8 hETERne 831 SR e 12
for hﬂﬁ&%@ aloRg thaRehbed eackss2. 1Thd Bgefastchibat 14has formed

_opti el enment 3 has a greater refractive
with blind manipulation noiches 153 for selectively receiving the handheld

manipulation tool’s tip 38A for enabling in situ manipulation of the ATOL 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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i ndex than the optical element 134, the curved
surface 136B acts as a concave |ens such that the
AlOL 120 is suitable for near visioninits

WQeMsooIHt essed state (see Figure 23) and dipsrammes/000406
vision in its conpressed state (see Figure 24). 30
The | eading end 121A is fig+ed with lugs 137 for
traveling along the stepped WD 2006/ 103674

' applfé@ﬁéﬁ b2QREARPELRS fords/F (gea GHgurb 20). TTRe Aohsing 471 meﬁuiamad

22 is formed with blind mani pul ati on not ches
fromy memtaémwg)d b@rcmp&t&)ﬁ@ meleyiak.dor pvamples RMMan aﬁéﬂa’f like.

L g
based y%@ ‘hﬁﬁ' gfral:ﬁ@e shtdkaRbfef ManURe réffadiive iHdgd HLS huﬁlan
em3 for self-anchoring inplantation in a human

eve’s yghisoua i carsuch rtlnaa rﬂste AXQLAUE 1s wigabig Gor ﬂM@mesVlSlon in its
simlar Al OL.120. but dif
nﬁﬂﬁﬁ@@é@ﬁ%ﬁﬁ- #oGpaFigge ??) ?ﬂ? R SIS Gt §S.eﬁgﬁt%e (see

Fig‘ﬁt@g%ithi c structure for facilitating insertion into
)j ect's eye through a relatively small incision.
ThBigufd 8 siakds b didcrdte A1ALHGGsuigble 401 tvinrilye baptics sysiem
anterior, menber 142 ton 10 penber 14
32 fohselfraugImp LA IBYAHoY FfEiiﬁrr@n o e e G 1he
e rs c r
AGISTA-AGR00. -850 Ay D ARESE A doind, 162
havidigidenkral hpurgee 187, a QHBpe garsdnyglidotlikd opisend etqnlﬂnd: 484, and
el enents 148 and 149 whi ch can be injected % n1
a S@@ﬁoﬁphﬁn@a& Pestasios Tember B4 f 406 OpticHlAClRephd 84 s resitientiy
(
e P e R s S L R

apefi8@e 85| @i }galﬁﬁﬁon bfiatb@p fe@&@ntfbl&b R HEhe lapisingal81 is formed
el enment 1 has a greater refractive index than the
from ptsugiableaigiddio- cmm@aﬁblﬁ ﬁ@at@mﬁlv‘éa sXarpied MBI apdiihe bike.

R AR e M, AR Qg M BB B vt

baséd G RavElo a%@ﬁaéih%t ﬁﬂ@:@ gwafarqnm fhe refrBce@Tinides $€@ human
state. (see Figure 28). The housing 141 is_forned
eyeld amoburguGL PO dupon Smelv 8t iy &@ﬂgsa He suitapéer distance
racks 52. erior msd W th

visigh St RARBaLE FBnOrBLHEL R Bse T Bres e |
I eqehyik 9 % hanRRRIIATORNOBWARDR Yol @8 1S ‘h'a@lc%&@‘stem
for 8nabling in situ mani pulation of the AlCL

adapteg o de 2Oumiyd fized $theumadi ayeiseamaufir Qiliay Gukwst dbkAIOL

190 ﬁgluléese a Icgp tspigpe%aﬁgusmg 191 with an anterior member 192 and a shape

memory spherical optical element 193 resiliently elastically deformable between
a natural spherical shape and a flatiened 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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system 32 for self-anchoring inplantation in a human
eye's annular ciliary 25 sulcus. The AIOL 170
i ncl udes a cup-shaped housing 171 with an anterior
WOReede3614/2 and a trailing tubul ar piston 173CT/I.2006/000406
reci procal between a nost extended position (see
Figure 29) and a nost coni*essed position (see Figure
30). The housing 171 houses a shape nenory optical
el Bigard 3374hovesia ‘padtl ynél tswst’ cAlOl asdehblyn®B0 esimilar in
between a non-conpressed disc-|ike sh (see Fig
consamgFHiom 780G EOR oo o P tha gl BN, o intoealy 51 but

il Bhsbh 1BsRuRE AR AP 50 1, HRORR! 18t

hapti@'syten LERROM S150e30) dirddtienhs uppogdltd k. pestérivrriimction.
froma suitable rigid bio-conpatible material,  for

In thix gass) dhe AN 204 e prowdded with a prieobblind mangudaiian noghes
i.s typically, t. tuf. i-t ahl 8. Sidl i Col
205 g R o SPGBl A o

36.than the refractive index of a human 5 eye's aqueous

hunor such that the AIOL 170 is suitable for distance,
vi Figme i34 ishews roriposihpndsbeigl s A406 pssembly gihle spoijar in

and .near vision in_i conmpr essed .st.a S Fi e
con%tﬁ.)c_m.opi Pk gpg@tlg ongdie dpﬁ@r é’flé %l%_ Ei‘g%f‘s E%egbbpg L%lo put
difriSfy ItRerbREmN MRIIEES tRUSHCAs 32rdvRFseS epilshaRANORIBY bayonet

Inmpf antation in a human eye's annular ciliary sul cus.
arrafiemerdt Owith Gespib80 16 tisd tiphesh andc bpis€hbgyedehousigamag B4. In

Othef 0T o AT BT I LTI IS B ich SGIRGhariL A ATOL

a HCRyi Sfer 18 GorabldBrith twi

21238 48 S AR EF N RASECH Dind BERler S RormiRvith owo or

mordet@ridisiahe shepuearadkt s2Idat el redesse- Tousk afta pristihbayonet
bul gi ng through the aperture 183 qn %g%pl ication of a

arrapgpmeRisisiadaniagensrover fee b g el jnaypRetagEanggment 34

. fIo Sl I 0l [ :| r.1 ad, PRI
s P 2" kR 101 b BT AER P uf R Bl 10 Mgy i
greatSr iRl Cablybedns ikl @ty 1afos ehibipeinsiili arnealoelective
water based gel having a refractive index greater |
axial displagement ploget aoyedjpstmert siroke Ieugertban ree giagy gedy s axial

hoth . .
oL, S8 RIBLT DY e L P B o L i A 16 o
enabBlist PNsikDnlab ol BF sRenS 684 Bandidh@Hpl 3R rSibens6.aThe

di strete AIOL 190 suitable for use in a haptics
reverps '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 assembIS; 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 L.1. The AIOL 222 is provided



adapted to be securely fixed in a human eye's annul ar
ciliary sulcus. The AIOL 190 includes a cup-shaped
housi ng 191 with an anterior nenber 192 and a shape
waemsiysespheri cal optical el ement 193 resil i eatrhy2006/000406

el astically deformabl e between a natural spherica
shape and a flattened sh@Be on application of a
conpression 25 force F thereagainst in the direction

with @f pdihef Bliadnisnipuisidrenotthe 22 éoroprabling in elie maanipulgon
'S tﬁpically constituted Qy a suitable silicone or

by mgensed! phandheldananinalpfing 190536 r act i ve i ndex great er
‘than the refractive index of a hunan eye's aqueous
hunor such that the AIOL 190 is suitable for near
Viwhas thdidvestit@has bben staiibedwitidiespenide aviimiitod number
its conpressed state. WO 2006/ 163674 . .

of erplorTimentro 8/ Wobho@pprecmnied thef anay whighiens mpdifications, and
twist" Al . i ol - r j

otner dirficaicls 41 ¢ BRI kA 05 e i oy SR i, At

clain!t Thei didgsib nAOET 26, D10, 17900Ad 18Dadancbd reudilet forlbOlas
201 is inserted into a discrete haptics system 202

unitafry ddDArpssernlligssiminy wcibe spitay Al Yedsembienspaad difor
direction. 5 1n this case, the AIOL 201 is provided
wth a pair of blind mani pul ati on notches 203 for
enabling in situ mani pul ati on by nmeans of a handhel d
mani pul ation tool 36. Figure 34 shows a "push and
twist" AICL assenbly 210 simlar in construction and
operation to the "push and twist" AlCL assenbly 31
but 10 differing therefrominsofar that it has a
reverse "push and tw st" bayonet arrangenent with
respect to the "push and tw st" bayonet arrangenent
34. In other words, the AICL assenbly 210 includes a
haptics system 211 and an AICL 212, and the former
is provided with lugs 213 and the latter is fornmed
with two or nore equidistant stepped tracks 214. The
reverse "push and tw st" bayonet 15 arrangenent is
advant ageous over the "push and tw st" bayonet
arrangement 34 insofar that a discrete AIOL can be
formed with an axial length L2 which is greater than
a main body's axial length L1 for enabling in situ
manual sel ective axial displacenment al ong an
adj ust rent stroke | onger than the main body' s axia
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length L1. The AIOL 212 is forned with blind

mani pul ati on notches 216 for 20 enabling in situ

mani pul ati on by neans of a handhel d mani pul ati on t ool

wQ@eu0s/Tiss74 r ever se "push and tw st" bayonet amcangmogebaos

can be inplemented with an AIOL 212 inserted into a

haptics -system 211 from-<€2kher an anterior direction

as shown or a posterior direction simlar to the
Claingddsh and tw st” bayonet arrangenent 34. Figure 35

shows an AICL assenbly 220 simlar to the AICL

assenbly 31 25 but enploying a screw thread

ar r,angenen 1o ~PYSs| t i ST, .
L GRS badkfibe. AR Ay clent TR s3000] B Slsachorine
impRhtaiofll $.C4 @umafl Fe Wiang Wiidhal @IREGtscléta DEAbOET Sitheciive
~ haptics system 223. The Al OL assenbly 220 can al so
tissuse an eadilay ciliapy swiews, end eepiingbirdikercibiafy rndydar tepsioping 2

cn Gl BB B ) i A 52995 MDDl ion
fron%%@&éﬂt@a%%cﬁ@?f bbd QO 99 40R |axedOciibin b8d P Blate, Ghe ATOL

i nd mani pul at’i on hot ches 224 for enabling in situ
assemey poingrismrg: by neans of a handhel d mani pul ati on

tool 36. Wile the invention has heen described wth
(@) r edpAGCOmENOAAing; PFEO bdss 5@?@%}9&%%&%&@5 axis
. = . F * ]
et APRIEEA GGt 1B 214 PRABNE, o onding stac,

a trhiftwgnsuirfavec andbe kasteond tshipe teensgopstioal eldment resiliently

appended clains. The discrete Al CLs 120, .140,  170Q,,
elasgralin slstormeblfe bebwen § ROr-rRIBPIESSedy Bhaps, Witk e frst Diopter

oo B PR R 1Sl MO Y Py 500 b W«
secdddaDivpterlsirefthndicforanm digin sagd FindtITRoptdr atreh@hSn @AbSlpressed
assembly for self-anchori P)i i mplantation in a hunan

stat@ﬂf Wéd,!zﬁg)% Whefgg@y saig AIOL. bas & gg@nqogg]ghvaﬂable Diopter
socORIREHLYEs nhphE ondPsBOh X S bl Yo b

et

ensit on

Diof P Sttbadth dbefddr @idi;Apdn anterior direction along the
visual axis on its relaxation froma contracted

- (b) ci lai hapjich sasteny bavdng @ langigidindloaxds intandedowdle se-dliectional

with ?ﬁe llmq‘an e%%sse{rrigﬁa)i a%{?sr,maglldsz{ Adin body with at least iwo elongated

haptics extending therefrom in opposite directions in a plane perpendicular to iis
longitudinal axis, each said haptics baving at least ome 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 ir situ manually selectively
displaceable desired position therealong relative to said at least two stationary
anchor points for urging said irailing surface against the human eye’s capsular
diaphragm from an apterior direction for determining said AIOL’s Diopter

strength at said desired position whereupon relaxation of the human eye’s ciliary
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(a) an accommodating intraocular lens (AICL) having a
| ongi tudinal axis 10 intended to be co-directional
with the human eye's visual axis, a |leading surface,
wa 20064036779 surface, and at | east one shape PEIOL3006/000406
optical elenment resiliently elastically deformable
bet ween a non-conpressed. ghape with a first Diopter
strength in a non-conpressed state of said AIOL and a
bod§ MRS s@d:aﬁé\ﬁ@ledﬂ_ﬁpﬁxﬁgﬁ ag8RBO8Ad BafRcedurfiick @R B posterior
different than said frrst Diopter strength in a
directiorpfor eskedting said A1OL3$ Diepter sire@gthwher eby said Al OL
has a continuously variable Diopter strength between
a mninmum Di opter strength for distance vision and a
2. rrwmwﬁm%geﬁa%;y Sddofdifl B CRim"E ¥hedid béiﬂ?hagﬁé’s sé@en?is 8
haptics system having a longitudinal axis Ihtended to
dischte comgonat tfooseddctival yt detatifiag hudisorete YWI'OL theseial  axi s,
and a main body with at | east two el ongated 20
haptics extending therefromin opposite directions in
a n r‘ O . | . . .
3. 2R RE Ry bl W TS I el Kot Bt
systemndel sdidrdineset AL gvé hepishughl swivNBeYdn¢e atrasgdnee0 ffor
t he human eye's sclera for self-anchorin
enabligg siepatisconxid Eaplacamgnt | ofs saids diseretn Alﬁ& g nteast two
. e’ s..an r ibiar sl . c .
ciscfhE rf POD Ble etk lor b Hinh 5P s BB el RAGE RGpeic
at 163bi@dpadd PAghrt Ko NUABEMrgYRCHOr Pofi@l axis at an in situ

manual |y sel ectively displaceabl e desired position
therealong relative to said at |east two stationary

anchor ints for urgi.ng sakd. tr.ailing surface
4. So PR AR A e B3 afel 5 VR S8 RS B, s an
inteAlM Shukfabe dr#ILGL 11844 fRb JREGEANNSRGpSAIHAY GhdSsaid discrete
Diopter strength at said desired position whereupon
Al(e hax atdoorespdnding nhonpan o ugssiog iplusk apd \WWis2 06 LN @867 4heir
PCTI%LZOOG OO(i%OG -22 body tensions its capsul ar
assqEialel REBRTGAT st said trailing surface froma

posterior direction for affecting said AIQOL's
Di opter strength. 2. The AIOL assenbly according to
5. C &ha AlQbhersetmblyaaatottipg ite Clsiys lewheseim sail discrete diaptics

conponent for selectively retainjng.a discrete AlQOL, .
sysiefepRf maidzdisgrede AR fied ﬁpﬁ%“aéﬁ@ﬁﬁi%s@ng%m@faf% egiabling
i B, Sai i€ y )
confif, Poal Ml o 1 e Sy O, F8R 1 uman eye's
visual helgelatné id eid at least iwo spaced apart stationary anchor points.

6. The AJOL 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
AJOL has an axial length L2 along its longitudinal axis where L2>L1 for
enabling in sifu manual selective axial displacement of said discrete AIOL along
the hwnan eye’s visual axis relative to said at least two spaced apart stationary
anchor poinis along an adjustment stroke longer than said discrete hapfics

system’s axial length 1.1,
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enabl i ng stepw se axi al displacenent of said discrete
AlOL at at least two 10 discrete axial stopping
positions along the hunan eye's visual axis relative
woelsaim74 at | east spaced apart two st ati onaPgTaoiec406
points. 4. The AIOL assenbly according to Claim3
wherein said main body hgg-an internal surface with.
at | east two equidistant stepped tracks and said
7. diBgd RIOL akBefbFadtdfdide ¢OhE 2RO MEin! Mhe16 Wheteitgsaid
for push and tw'st travel along their associated
discrietee {JO0L fis amdested SinioT IsaidAdiGLreiss %epmw sysierar BpAy at pestertor
. Caim2 wherein said discrete haptics system and
direigfy di screte AlOL have a screw thread arrangenment
for enabling 20 continuous axial displacenent of
said discrete AIOL along the human eye's visual axis
8. rerThd AVEIt ssmbly atcording tio Chains pavisdeiapaid haptiosisysiamyis
. anchar points. 6. The AL.OL assenbly .accordi ng,to any
inte ARy GYTIRSRE G S7ick ST G 7 SO T AN DR hEIoa o
cton iR hap TRt s BAGLIR LIBI{UCLII G Ichae oot for
enabl@ROint s BRdnuakisslestier exla? displi@mennalfl said) ATDIs ialang the
manual sel ective axial displacement of said discrete
humappyed shgal exis FRighNe By eaid g laslh T spaces apary statignary
sai d.at | east two spaced apart stationary anchor
andf%ipﬁfngs’al ong an adj ustnent stroke |onger than said
di screte haptics systenmis axial length L 1. 30 WD
2006/ 103674 PCT/ TL2006/ 000406 -23 7. The Al O .
9. asToeIPlarsomblhercosdingjo Glamo? wheggipsaid pdiagon sensitive
.wWherein said disc ALCL s i rted. int d_ .
rogifis e, gt 1L ARVE A Grbdiep Ol By RyPeaRlel gpintce
punSufing HigntR§L. assenbly according to Gaim 1l wherein
sald haptics systemis integrally formed with said
AlCL acting as said main body and said at |east two

el at hapti ¢cs each. have .a pl j cal L.y _def or mabl e
10.¢ ag{ﬂgt"ﬂgﬁ‘ §%’\%§%ng \?chrgﬁﬁggﬂ afné'rmpeeﬁsa(g*ail%& LR g rgretr each
id TR &l iifla SlhfdpagRABRN 0o $8ldhANe: system’
sat a nigkthﬁg aaﬁaﬂngﬁofgye' sa @iasugleﬁ?xi s rel %t ive %Ho saslydem °
longitudimesd skistsnoh sipetaadh apidritapﬁtaiSi sfificipntly flexible for encircling

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 io 11 wherein said
AJOL includes a hollow flattened sphere shaped housing having an annular
anterior member with said leading surface having an internal rim defiping an

aperture, a posterior member with said trailing surface, and said at least one shape
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10 anchor points. 9. The AIOL assenbly according to

Claim8 wherein said radiation sensitive regions are

adj acent said AIOL and renote fromtheir respective

wRehwt1ew74 punct uri ng nmenbers. 15 10. The Al Opcagsswibogsos

according to any one of-Clainms 1 to 9 wherein each

said haptics has a thin-2%file in a pl ane

per pendi cul ar to said haptics systenis | ongitudinal
mengotiy Spsicdeidrhait lesallemting sindtel inshuiimgsuddniial pattiop exposed

flexible for encircling., aroynd said in body in,
through csal apettper FavdiRc oA Ga31Rg WERYPE udR nitid qusing for

LS, R ) BB ! BN s i
leasCOAP SRS Aidnicdy eptichicsiealean grond its ddiecothflesgssinpt to its

according to Claim 10 wherein said wide profile
compegseads shapenfon brilging dBto saidcrpng 1elativadp seidhrorgppressed

maj Y. 1 it i I
shagfr s Besp B el BFO Tl F cPhih sty Jocklble THOREF syenctty trom o
minfRhuif! BioFter ktbBgthfoniesiendd Gigiod anlll OmaxielmdBeopler strength
holl ow Tl attened sphere shaped housi ng havi ng an
for roanwision. anterior menber with said | eading surface
having an internal rimdefining an 30 aperture, a
posterior nenber with said trailing surface, and said
13. At ThEANOTONRRBAP ScARIROA6 /49 388 RETHI 20061 GPR40S said
4 menory optical elenent has a | eading surface
AIQIndhalodesga dicosing raith por ahenioexpasket withr o degdisgisdrface, a
aperture, an ubul ar_ casin nted on said.

10 at .o -
POSIRHQE MegIbes Vit G aiipg S4trth arlsagdaeg PGSR PBLebrieBent
i IRe y ' : -
es RIS EpaEk SO Aot ol sifedh £
comphegsed tatd d5ths ATMpredsecompepedf hapbid gidogpredsed saitel of
casing relative to said non-cqonpressed _shape whereb

the S(H- And 2 Haling shapei MEBOSY PrUeH Apnenicelagicetly deformable
bctvg%e; & %J?—Cl‘)ﬁlgfgsged gﬂé@b Y %QAT@L‘B&[ said ﬁgﬂgbﬂlgfrr]%%%d StPE)er and a

ance vi sion and a neXxi mum D opter str

comieedsed ishamnin 4@ AROLTheaidl ddmmesediitate doceslditbely Guiging
any one of Claims 1 to 11 wherein said )

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.

14.  The AIOL assembly according to Claim 13 wherein said bousing 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 clement expands in an anterior
direction for distancing said anterior member away from said ring in the AIOL’s

compressed state.
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Al CL includes a housing with an anterior menber with

a |l eading surface, a posterior nenber with a

trailing surface, a |eading shape nenory optical
wepwaaeas74 resiliently el astically deformabl e POBIL88G000406

non- conpressed shape in a non- conpressed state of

the ALOL and a conpresse@3shape in a conpressed state

of 15 the AIOL, and a trailing shape nmenory optical

el enment el astically defornmable between a

non- conpr essed. shape j.n th& AlQ s said

0, CL

15. noRhe AkPEeassemblt apcerdingt ? adiegein g AIOLinpipges 2
. ALOL s sal d ed..s r ' OATSL.
CYhﬂ%ﬁ‘FSl é%‘i"sgﬁ gﬁ | ngfeé%acglé‘3 ér%i r%lr%/ﬁoatl cal I'éé%tg‘lr%tr?tb ﬂfg n >
longRARE@iRIC @kis ORhdbubrc i eatn® shageoopitcah |ebmyer divdges radially
| ongi tudi nal axis against sajd trailing surface from
throughpesd at least ome paripkerel aneriies nbai E{Hln g Compresprd,¥algs
sai d | eadi ng shape nenory optical elenent wth
respect to its non-conpressed shape in the AIOL's
16. Sahd RLHMYTLRS SAthocalatiens MIOMN forAbfplamsi$@nii ¥ human
according to Caim 13 wherein said housing includes,_.
eye Béviagra mguslernis onsdetiadf tough FgnBerdYe HsHOraR sPlagikiary

el emrent and. sai.d traili sha ' .
s} ST o 20 AR BT 181 RSP bRt phrocm i an
antefbE ARBL AN oRd It vikiAl dxideh B PR MOTPI¥mOPLoMedcied ciliary

el'ement each have a bell ows-1ike shape wher eupon

bodp atatk teadichued ey rhedyrsiatbetheoMOLi havingo e ileagitudinal axis
. elenment expands in.an anteri.or . direction,for .
intonfiest nEp iy PeBIed SUERTPARSHL S RETA O S X1 ARl the
N : 's 30 conpressed state. WD 2006/ 103674
Md&f#&ﬁ%%OM% -25 15. The Al OL assenbly according
(a) t oaGcliow TRivahat spieré SkaptidChousing muisdiag ay kimdad geferior
housi r{g with at | east one per, pheral, a&eért!.ure
membaravither 199dingesyifase: Raving AR PfIRd Jma KGR APARFLHTe, &
: o g .
posEfbE B i PRALAR' ssEBbe SRR o Wit MY Methon

residfily slagtirilivedsfocmsiilateiwddn aAonacopresstdt shage with a first
intraocular lens (AIQOL) for inplantation in a hun'%n
Diopige stiengthdn 4 nansepsrprassed stajc 9¢ (e AlGE ag yppmpressed shape

o SEHL Syl Uoed) BB Wil DLSYP sty
confhré&Rbd 3R bh 1R ATOT Arbidrdtdeadiorecihaph nediody dptival element

visual axis on its relaxation froma contracted X
haviig ieakepding 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 iis non-compressed shape to its compressed shape for bulging inio said
casing relative to said non-compressed shape whereby said AIOL has a
continuously variable Diopter sirengih from a minimum Diopter strength for

distance vision and a maximum Diopter strength for near vision.
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body state to a relaxed ciliary body state, the AICL
having a longitudinal axis intended to be depl oyed
co-directional with the human eye's visual axis, the

WOR@S/1¢3or i sing: (a) a hollow flattened sph@Caisivegedic
housi ng i ncl udi ng an annul ar anterior 15 nmenber wth
a |l eadi ng surface having2n internal rimdefining an
aperture, a posterior nenber with a trailing
17. SUTha@@Q! patoadial ap Clammdsywheatincsdid eksingritas a leading end
resiliently elastically deformabl e befween a,
and poailingaaddomaed sHlpreiorn fof ersiying %}%H%P%@&%‘%‘WPM

sid i BB PRL S ol L b BmPoE T

different than said first Diopter strength in a 20
conpressed state of the AIOL, said at |east, _one shape

18. meTibe AIOBt aacarding éoreither Glandg er 12aderdn seidrhpusing has a

diamgis ol ibad) (R0, o, L GoEE AL RGE R, BEAF 438, e 0 o
planﬁgb' 'eﬁgifcﬁl?x'i' 16 SHLRsRSAIdIRN akRl ative to said posterior
er

or selectively conpressing said shape nenory
optical element 25 fromits non-conpressed shape to

i d sh f bul qi [ I.d '
19. | oRaRGUnTD aHPE et S SRUIP iR e ubiReE
(@) A Gk ABE, Reo {HRLSAYoMARIADE S tdh RiAr Sstrength

froma mnimum™D opter strength for 'distance vision

(b) and haptiex systemDicopner longiordjndl ¢ interdedviosbodeploged co-
. 2006/ 103674 PCT/1L2006/.000406 -26 17. .The Al.OL
diregiémst iy thechwPan #Y46 &K AW @ %ibﬁgy YD gt least two
| - .

o8 BRET LU G EROTE PR BN g s
systemsd Rehgidinatiapispeath haptivsriesper bt lasseand ppimdd pinmturing

menber. 5 18. The AIOL according to_either Caim 16
mergber fpr peRatEtaZdhe PushrsPREFUTESSEue af SieditRan gy et sclera for

| east . 6mm .sal.d | | r ;
st RO A 100 syt A Bl by €2t
cilidfi stilcud %t af\leRE GROTERESI Athri Dhtiegay thdepsin(sAloDr}taining
_aSsenbly conprising: 10 (a) an AIOL according to any
saidof\EOb fat Tinainwelly 6eleeicd 9xiak pesiting alpnBabe hemas pxe & visual axis
wheggﬁ/ﬂorﬁgre?axlaggg Io]‘f %tgel ﬂﬁarlnana Zc%«‘es 5 'cﬂ{a?? gg&'y %r%n? fis gSRAtﬁé(tggl 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 ATOL therein.

21.  The AJIOL assembly according to Claim 20 wherein said discreie haptics
system and said discrete AIQL have a push and iwist bayonet arrangement for

enabling stepwise axial displacement of said discrete AIOL at at least two



10

20

25

directional with the human eye's visual axis and a
mai n body with at | east two elongated haptics
extending therefromin a plane perpendicular to said
wWhapweilex74 systeml s | ongi tudi nal axis, each haprincoo6/000406
having at | east one pointed puncturing 15 nenber for
penetrating the tough connective tissue of the human
eye's sclera for self-anchoring inplantation of said
discrBi@Rixla¢ §to?yﬁl&reﬂasiﬂbﬂs' Mo BLRB Muféd eFe BRAR axisGhlatias 10 said
sul cus at” at 1 east two spaced apart stationary anchor
at leggoiwit spated apat statiomgy apabal paii@e. at a manual |y
sel ected axial position along the hunman eye's visua
axi s whereupon rel axation of the human eye's ciliary
2. PO AfThidembPUeLdrtfiloqd Cahind 21 Yikfib Qe AERHDAY Bas an
its relaxed cil1ary body state tensions its capsul ar
intergi] apuinfaag witlorat lagp| tyion g distamp rsepped rirdoks cmdagpd middcrete
said trailing surface along the djrectiqon of %re )
AlOh w83 @yrespoRfing Aumber OTApgH{og I&éﬁtﬂ@ i (BRstdravel glogg their
. Wng said AICL fromits non-conpressed
mﬁoé?%ﬁgggg&?ﬁ%ﬂ%bnpressed state. 25 20. The AIQOL
assenbly according to Caim19 wherein said haptics
systemis a discrete_conponent for selectjvely

23. r ethe AlQh agsemBlyr aqcerdipgio (Hame gy Whereinsasd diseicte haptics
| it . : = At
systfig o catd BPERIGAIDE daft 3, el R o bin e blfing

contBidud Wkl Rl sRBME EBErefeOAIOBOaRARhe Niguman eye’s
stepw se axial displacenent of said discrete AIOL at
visugltaxiscabaive W saD a2 et tesgRdedaRri 12006 Y 80406 Poings
di screte axial stopping positions along the human
eye's visual axis relative to said at l|least two
S tdceBREYe R EROSneRE Masins 28 to 2BEvIALEh said
24 ars}islgeﬁgllgﬂg%%:eﬁ%?ndg to (% aim 21n wherein said nmain body
maihd6d@ikas ani axtialrieapths L faemy wh tiongitudined saxis and said discrete

Moigngiaég.EQit@g E%fmf’ﬁ fﬁz ﬁéﬁ%ﬁfﬁsﬁ oqagfrgél%ﬁﬂ irﬁi%ﬁ 3%@%5%3\"%9@13 for
travel .al s s 4 s _ _
L R R A R

the BirGgs € s haqal esis latbjestoeraidadlieast thodsmeeé tapais@iionary
have a screw thread arra

) ngenment for enabl., ng, .
anchasnpointsoalongx i adingpieat é"g@h‘t’ Ioneeathing sad, g;tsg‘re}g Gpptics
al ong .t n eye's visual axis relative to said
Sysr%mﬁag{é%ltqg%?\%ﬁpaced apart stationary anchor points.

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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24. The Al OL assenbly according to any one of C ains
20 to 23 wherein said 15 main body has an axi al
length L1 along its |ongitudinal axis and said
wapgwnese: Al OL has an axial |ength L2 al ongPCraL2006/000466
| ongi tudi nal axis where L2>L1 for enabling in situ
manual sel ective axial diZzptacenent of said discrete
AlOL along the human eye's visual axis relative to
alongaitd Biminease’ st viBuslpadie drebytizet tossaid iadrieasy twanspaed apart
points along an adjustnment stroke |longer than said
statighargreackorigti.cs 20 system s axial length LI. 25.
The Al OL assenbly according to any one of O ainms 20
to 24 wherein said discrete AIOL is inserted into
27. Saiffe JASOI Eh@eRBP | &SoRMHES eI T10M AP eBHREnOkaid radiation
direction. 25 26.” The Al assenbly according to
sensflivd regioms wheeadiacens said A& ped resyase sion their raspegiisg pointed
formed with said AIOL acting as said main body and
puniigg MERELSt  of ongated two haptics each have a
pl astically deformabl e radi ati on sensitive region
for enabling in situ manual sel ective axial
28. di §hkad@iersscmblysmicdrdipOio WY g0 1TRBBY 49 to 26 wherein each
.,PCT11L2006/ 000406.. .28 al ong the.h n eye's visual
Said JArcs Bpa e DIB POTS i b R BEIPLGISUED de SHaipRfies SFstern’s
lon Eﬂﬁ'ﬂag AR{YsulR G 'eall bﬁﬁ%alpész,s isTHerAbLdy AS2BIDIOF encircling
ccording to aim 26 wherein said radiation 5
arowrNsaitli m@inr bodors sic pdaljaperdendmittir AbGiaidirivhptionsysem’s
fromtheir respective_pojnted,, puncturing, nenbers. )
longigding) @xis egd %@gé%mﬁla@wgoq%ﬁ%wa ﬁijSt%‘%eS lopendippaxis
suc il B oD 1EREHS asBBicls cBRblES0R0rcE ol lone
systemls 10 | ongitudinal axis such that each said
haptics is sufficiently flexible for encircl,ing

29. ar dlwdALQLdassemblypaespriimesi §lamaAe Wewpinsiduvide ptile
o hanti cs o | &5 . »
tapS o & ity HENEE R SERLLH et Sy 3Pt M e

endSEfddid hates@@ach said haptics is rigid against a

conpression force therealong. 15 29. The AICL
assenbly according to Caim 28 wherein said w de

30.P" %}i] lagcommodating intraccular lens (AJOL) for implantation in a humé.’n
eve 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
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tapers froma haptics' proxi mal end adjacent said

mai n body towards its distal end renpte therefrom

30. An accommodating intraocular lens (AICL) for

WORPI6AAIat i on in a human 20 eye having a vi POILARE/EN406

a sclera of tough connective tissue, an annul ar

ciliary sulcus, and a spincter-like ciliary body

for tensioning a capsul ar diaphragmin an anterior
defoftintlsie thebneal Dngn-thepiessatbshapr iis thenATQL’ srsaldanaat-campressed

froma contracted cilia "body.state tq a rel axed..
statecind & FYmBEE§eHEpe I itieehJQ £ %ﬁ?ﬂg@%ﬁ%ﬁ&t‘? Fof Selgctively
i i nt. 3 i i i t
ourff . ShE 196 A by ppsenrapacls o sppitiden b o
comPRigSioA FordaGlleid sagd Rrghntieal oxis apmbsrsaid trdiliag stdac fogm 2
surface, a posterior nenber with _ a trailing surface,

posteripredigeatipndhnpwdifyingoibe sbpps ehsad 1eading shaps seaneryoptigal
anterior_ne r and resil| ly st gal | , : .

elanbeé’% oWHﬁb’iegp %Eﬁ%elgsn ngnﬁ%r?l}é:rgén%fie%%ég jélhg%eAlx%)LaS said non

corPRis&Psmcessed state of the AICL and a conpressed
Shape in a conpressed state of the AIOL, and a
trailing 30 shape nenory optical el enment adjacent

1. S0 PR B VR R My A BALEP
betvieR- %m%@&%gdsﬁaﬁé‘%eﬁlﬁrﬁ RptibhIOkletnenifld said trailing shape

non-conpressed state and a conpressed shape in the
mendbi@lopsicabéldmentypné said deasting shapsrmemdmyapticel slempul apdrrgid
A ntqQ said | eadi ng shape nenpry opti gal enent o
traili g R GRS OPACA T LB b ATV e SEplep hereupon
| ; ol . Lnst . il o _
s o e Bp gl e P o] pTior
diresabdul foredidianging Baideanterionr mempet ewhy fiohe sad tringiibthe ATOL’s
respect to its non-conpressed shape in the AIQOL's
compipsget 8iate- conpr essed state. 31. The AIOL according to
Cl aim 30 wherein said housing includes a ring 10
bet ween sai d | eadi ng shape nenory optical elenent and
32. saifthet ARDL i sdgordiiapse CIEADBY winiréiaadaicchewsny inchnids saileast
| eadi ng shape nenory optical el ement and said

onetpeaipherey appAWeE tREHTP Jo dbt reQ 8 leneandinahaxis rgyaegpon said
i S5 E0BRR. B PRIy BRbf BIEA AR peroher

apeRiicSinithE AIQLr £6drhpRsdedrstalb st anci ng said anteri or
menber away fromsaid ring in the AIOL's

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 Jongitudinal 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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+ integpal pruatachewith oft least £ %lfig%ﬁ‘»éaﬂm

15 conpressed state. 32. The AIOL according to Cl aim
30 wherein said housing includes at |east one
peri pheral aperture relative to the AIOL's
WPehy 103604 nal axi s whereupon said | eading SIPAIEL2006/000406
optical elenment bulges radially through said at | east
one peripheral 20 apertu3@-in the AIOL's conpressed
state. 33. An accommodating intraocul ar |ens QAI;L) .
saidasknbl y neonpily séleged axia) pesition Bong devkemayeyws sisyal axis
one of C ai ns to 32; and (b aptics syste .
whepgpoRgeRERBPL e amessates Fietn Bty Epbbs SBhicitiary
3 r nak: ' ' : |
sod§ €0 I ARGl b B WIRRRE IR Sl fophti or
appBie B doffpréRineforcamgaing spldanailipgryoefadé alongrthe dirsetieh of
haptics system s |ongitudinal, axjs, each haptics
the hampm gyes viswakaxis fonp PH%"@‘HOfp@lﬁ%"ttl‘i’PifﬁbCOfﬁB}ﬁﬁng pgf ALIOL
netrat.i h C j | ssue of the human
frord b 2P R S ant at on o sai d
haptics systemin the human eye's annular 30 ciliary
sulcus at at |least two spaced_agart stationary anchor

34. poitie AKH: apssmly aeepriine 20 Gdaimn 38 whepay /saidirpsics BB is
-30 said Al t ar L]y Al 0OSI 1]
a disGHgls SRS ioh S ey PleititA BELEG AIOR mdiesl ! o

rel axati on of the hunman eye's ciliary body fromits
constricted ciliary body state to its rel axed .
35.ci [Ther 40 Qb @gsanblyacceningiosClaim 34 pderein saidadiseraigniaptics
f or ppl.yi.n ression force. against said
systernpRd R dedires e AL i DU 81T PR §7Yeed AL grRR! for
enaﬁbﬁﬁ%sst i axti &ish1aBithéntPeptseld afschlié IO Matf & least two
conpressing sald AIOL fromits non-conpressed state
disdretei axinl stppirspesitictsaieng B¢ huliian eXelLviawa endsirglative to said
according to Claim 33 wherein.said haptics systemis
at lgashivee RAcCed @BRE SRRy SRCRE RSy el v retaining a
di screte AIOL therein. 10 35. The AJOL assenbly
according to Claim 34 wherein said discrete haptics
36.SY STHRABOL asstintbldizscording tAI(hinh 85 evirrgn shidandintboidgthas an
bayonet arrangenent for abling stepw se axial , .
ppgg c i saigsliscrete
. h . _ . Y | . _
A 5 % ForPitpBhuiak MR of a1 ARGt Ve Blbng their
associated stepped tracks.

37. The AIOL assembly according to Claim 34 wherein said discrete haptics
sysiem 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
AIQL has an axial length L2 along its longitudinal axis where 12>L1 for

enabling in sitiz manual selective axial displacement of said discrete AIOL along
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15 at least two spaced apart stationary anchor
points. 36. The Al QL assenbly according to Caim 35
wherein said main body has an internal surface with
wapMeasist4 t wo equi di st ant stepped tracks and PEaiig2006/660406
di screte ATOL has a correspondi ng nunber of |ugs for
push and twi st travel alo®b-their 20 associ ated
stepped tracks. 37. The Al OL assenbly according to
the Blnabimeé’ svﬂam&iamgsmla:ti\cbi wcgaid et keapt tvos sp@pdt@t&rteﬂwionary
sai d di screte have a crew t hread ran eb
anchsr PERBLHPAg anc SRR ST ?&Pﬂ%ﬁrs%% %‘a.%mal
leng?lll Grete Al OL al ong the human eye's 25 vi sual axi s
atlve to said at | east two spaced apart stationary
anchor points. 38. The AIOL assenbly according to any
one of Cainms 34 to 37 wherein said main body has, an

39. axifhe M@ig%ﬂ&“@b?a#@@gdipg do pBYgne Qb (Heims 24 18 Inwhergingsaid
ais R b b S E e SRl SRl oy, posterior

direbBowial sel ective axial displacenent of said discrete
Al QL al ong WO 2006/ 103674 PCT/ 1 L2006/ 000406 -31 the
hunan eye's visual axis relative to said at |least two

0. S BEAIER bsse bt afcanibe 1€ RAEL 2P Sibictn SpBTheRtts gystpm i
mtegfa@ §Brhdd wRidid EH@LAﬁcgﬂﬂgaa?ﬁﬁ'f@ WaiPBE@F dhd aikiut 3Nt two
ne'of Clains 34 to 38 wherein said discrete AICL is

haplicseachduve nt pagiiatly dicfonsbée tadptticossessibve segion fioraenabling

o A b A U R i
VISLE@ s&agﬁve{ 9@%&% haagart%ﬁftioﬁgr c‘i‘n@f i N

ody an sal east t t1cs each have
plastically defornable radi ati on sensitive region for

o1 57, el SoS Rl 1S 0, S Rl
o By O A e e

purﬁnﬂin@xﬂ&nb&t@r ein said radiation sensitive regions

are adjacent said AIOL and renote fromtheir
respective pointed puncturing nenbers.

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 sysiem’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
longitudinal axis, and a wide profile along said haptics sysiem’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 remotie therefrom.
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42. The Al OL assenbly according to any one of Cains
33 to 41 wherein each 20 said haptics has a thin
profile in a plane perpendicular to said haptics
wageadses | ongi t udi nal axi s such that each ®araL2006/000406
haptics is sufficiently flexible for encircling
around said main body in33aid plane perpendicular to
said haptics systenmis |ongitudinal axis, and a w de
44, p@?ﬁégttﬁs@lygeﬂl PRtafhaRt be Snifstianics|inadivinmi eyal havkigsa
suc hat “each said haptics is rigid against a
visuat ey esd induding o sclver ohltowg comnettive Hpgucs and an annular

bl di t o, d.ai 2 rei n.sai i
oy ane bEGHRS SPeh uHb (ReIFER RS Ut be
direc?lﬁﬁﬁ g&&h’ rﬂl@@ﬁﬂné{lo?é’gsviﬂa? MisStRd hai $y@mE @omprising a
erefrom /1

WO 20067 103674 PCT/ 1'L200 5/ 000406 -32 44.
mainfbdipithsat dystt awof dongasedihaptics exiending deefram ePRPQSHE
. a human eye havi vi,sual .axi.s.and ing¢ludi.n .
direciipnei? BieDe Bﬁ@ﬁﬂig%l%ﬁ‘é & OP%@%%%I g c4h W Bfving an
N S ; ' ShAR MR 8ach terminatin
R e e S S e e e
at a i SopiRrating tise wughalonagdtive tissee b ts lsmay sye&msclera for

conprising a 5 main body with at l.east two el ongated
self-m%ri@g i@t;gnl@ﬁm% of 1tB¢ J%PBFH PYﬁf@Bp‘a}sﬁ‘Fehmﬂﬂ &t P ofiular

diak s 3o AN di GUL AT, b bBfks, Bl at least
Cﬂlaréra@ﬂc‘%a%t ?etclgg%%gg’?) n%)%g%& ag%?as%{qfr%hl?n%* at elpvv_i th at a_ '
two bSmEdd poMuiRighinehbetleiving Bgninkmivertip spatatioarbetwedr tigit
at a tip for penetrating the tough connective tissue
tips of attiéast hummin s9j@ plans peapeadicylar 1 &nd Jopminginah gxis.
i npl antation of the haptics systemin the hunan eye's
annular 10 ciliary sulcus at at |east two spaced

45. aPRhd hibikds QRAMY adfitiy ROCHIS, 44 aihereth shidap sepasation is
poi nt ed puncturing menbers having a mninumtip
beivsepabatt Inmizedvebent 3met.r  tips of at least Immin

sai d pl ane perpendicular to said |ongitudinal axis.
45. The haptics system according to C aim44 wherein
_ sairfle tHRiseRIEBE 9Bcdr8ingl B Reh¥eemiabaut o2 md abdrein said
46 abgﬁ% Hé%% 42. The hapt igcs system according to either
attadBmdémm ddmber W5 atefusaied shape mcluiergre menFahBaEoW ggnefure

bervtrsRb G O SPRCG] <DRHCRYNRIaP B TE CHBRE | bt o

miniiRYefet HortoER! 12428 0Fmm 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 o 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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20 m ni mum penetration of at |east 0.5nmm on abut nent
agai nst a human eye's sclera on self-anchoring
i mpl antation of the haptics systemin the hunan eye's
weanmsltexs74 cil iary sul cus. 47. The haptics SySCEAL2006/000406
according to any one of Clains 44 to 46 for use with
a 25 handhel d mani pul ati3d@n tool including an
el ongated handl e having a tip wherein said
48. AUTRCRARRE s?étékh%cbél@iﬁgjﬁ%r@ TR0kt o4 (aBe rhdisegrally
accessi'ble froman anterior direction for ;
formed Ivatt aiv AIQLrtevinga hotlowdlagenesnbats dhaped Bpusing havipgan

bl i [ itu. i pul. at i f [ o
el U G et B LI £3056 PaoREge TG JBE tefining
an aﬁ e C8 po¥RHEMMRAGRRE Hhifl siid P Berfale, Ghaishil A4k onc

and i'ntegrally fornmed with an AICL having a .
shaph Ohélinmtjf bpticab eERdinEy %S @ }Sh@‘ﬁgd‘ﬁg@f itmrg_ldil@g/ arggnigl portion

annul ar anterior e r t.h sai eadi S UL .
expRad g SHACEPHATE, APAEPTAT R oA R Ly i B6sing for
reciﬁ?é#tfcrﬂ faii¥E @@%iﬂ okRris AR niteRiFdd SRBcEVELy 20thprésdthesidlat

a east one shape nenory optical el efrent has a ]
leas! eadlishgpestehmey dptichlueliemgnt froem tits alonpenmapressedeshspe de its

through said aperture; and a .tubul ?r %asiﬁ(}lg mount ed ssed
compresse BhapeUST RYISIBE 0GR BUAEITEAOYS 18 PR eIE Pt
shag%g\iégeég resa{SEﬁKTSL 4 %Shﬁlﬁdu\éﬁ ¥zr.t§a‘?ﬁ@ Eﬁ};ﬁ?ﬂef‘ grS@H fAdm 2

ape nmenory optical’ el ement omits

* minf@n ORI SHe g hhiyp elidiandet wsiononylr & spaimshap®ptar strength

bulging into said casing relative to said

for m@nvEsedpr essed 10 shape whereby said AIOL has a
continuously variable Diopter strength froma
m ni mum Di opter- strength for distance vision and a

49, ML ER ORI 8édRdigh o ahponsedClalisidno AlBandlimegrally
hapti cs” system according to any one of Clainms 44 to

formdett et amARGEHaving a bopgngwdinen AigHORMOMS Wity a deading
housi ng wi.th an _anterior nber with al i

suctgeh i BESISHOD SETUN P e SRR HEacer calr iR Shee mpgmory
@afl | VRSB tall P PAdf6BhatRé BBREeD @S nbhebhipyessed

Opugflagt%?[?:a I%B%gg%rnabl e bjeatween % non-coenpressed >

shaghdapen innn-a:ompmsscx_tr;steés gddthet AI@Loind pecompmessgAdgshape in a
comgHERSE (3 | S GosALL: AR JFAORTS Suboreiny Jgeal Slemen
ela@lrc]ﬁ‘lﬁr1 ggﬁf@bgeiegxﬁg&g% %?H%ﬁﬁﬁébséd BRreGRThE @968 ds stidRfn-
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 postetior 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 2
ring between said leading shape memory optical element and said trailing shape

memory optical element, and said leading shape memory optical element and said



conpressed state and a conpressed shape in the AIQL's

said conpressed state for selectively bulging into

sai d | eadi ng shape nenory optical elenent on
wapplsiiemrs on  of a conpression force al ong sa®cu/1L2006/000406

| ongi tudi nal axis against said trailing surface from

a posterior direction fer4rnodifying the shape of said

| eadi ng shape nenory 25 optical elenent with respect

trailih® shdpe OMOAOOPES sRehedh afh hiavetaielwetile shapel wiorsupon
conpressed. state. 50. The haptlcs system ccordln
said lend@igashpe onamere bellass-kn GREFH P P MENT GFRENGS 1§ pp gntorior

e JOF HisPichly SR8 S0 TRERRT S 55, R AR rf, AR AR

anm§%§$d| li ng shape nenDry optical element and said WO
06/ 103674 PCTJI L2006/ 000406 -34 trailing shape

nennry optical el enment each have a bell ows-|i ke shape

s1. SOFRCHRRDe 38 DESEHRE 5500 TR LA e s
at 19ds§tﬁib° géglo?ﬁ@fa? ARGRI OfelIREDES MWANTON oM iBakiBudihalg axis

conpressed state. 5 51. The haptics
whesypbe said demting sippe @patalialementiindgasitadigBy ehrregis saig at least

one PTRIRER APEITIE 1ty M SHIREd Sier cupon Sai d

| eadi ng shape optical elenent bulges radially through

said at |least one peripheral aperture in the AIQL'Ss
conpressed state. 10



