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WO 2008/107882 PCTIIL2008/000284 UNITARY ACCOMMODATING

woO EigIRA®CULAR LENSES (AIOLs) AND DISCRETE BASE MEMBBERSB0254
FOR USE THEREWITH Field of the Invention The invention pertains to
accommodating intraocular IensTAI'OL) 5 assemblies. Background of the
Invention Commonly owned PCT Internatlonal Appllcatlon No.

SONHENE M@EHS}IS%EE

éﬁﬁ%ﬁ?ﬁ%ﬁm&mcmr lens

(AIOL) assemblies, the contents of which are incorporated herein by
FielEleBRCRvERSIHIOL assemblies each include a haptics system adapted
to be securely fixed in a human eye's annular ciliary sulcus at at least two
spdted apatiisbationatyianchor paintarsodbatil nisy-actks alsefer¢ ACOL)
lane for an AIOL of continuously variable Diopter strength affected by a
asseﬁ?ﬁﬁ 15 eye's capsular diaphragm under control of its sphincter-like
ciliary body and acting thereagainst from a posterior direction. The
Badigpousdydtmditveimtien rigid planar haptics plate with a telescoping
haptics member for sliding extension. The haptics plate and the haptics

mefrIBrRaEhrafsady selr B et h s multaien A déstiibdifivess

entiBRM el RNIIRE ACT M W%&Ww% PC L2400 1IR3
entitled Intraocular Lens and published on 29 Augcust 2002 under PCT

undgBfrbdararripeatpnion & EEba5 D 1HS cBRERMEs PRAIEAETECS
accHiﬁ&r&@ééﬁ%dz By RIS e%g@@ogegemﬂmww R ANSIIHORE! are

Application” No. PCT/IL200 456 entitled Accommodating Intraocular
incopRsask pbife S nAeicrenpocommodationsvranalics it IRfpnls afgptics
I P .
sys%v% %&gf’eﬁ?% B:-Novg Wﬁx%ﬂﬁb &EX@’E‘E%{{%%E uhlication Nay,

5/104994 illustrates and describes AIOL assemblies“enabling

. leagiostonipranthaparirseitipmangarbelcptives gis it ahiaay oicansniCeiarenes

piaﬁ‘e y |i9§o L 0§0 fzs 3 ARl AUE 8B RASIMG NP RBADY 882 human
eye’s capsular diaphragm under control of its sphincter-like ciliary body and
acting thereagainst from a posterior direction. The haptics systems include a
rigid planar haptics plate with a telescoping haptics member for sliding
extension. The haptics plate and the haptics member are preferably self-
anchoring as illustrated apd described in commonly owned PCT International
Application No. PCT/IL02/00128 entitled Intraocular Lens and published on 29
August 2002 under PCT International Publication No. WO- 02/065951, the
contents of which are incorporated herein by reference.

Commonly owned BPCT International Application Ne.
PCT/IL2005/000456 entitled Accommodating Intraocular Lens Assemblies and
Accommodation Measurement Implant and published on 10 November 2005
under PCT International Publication No. WO 2005/104994 illustrates and
describes AIOL assemblies enabling post implantation in situ manmual selective

displacement of an AIOL along a human eye's visual axis relative to at least two
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-2 spaced apart stationary anchor points to a desired position to ensure
wothasaorgeiOL assumes a non-compressed state in a humansye/s 2s68/060284
constricted ciliary body state, the contents of which are incorporated
herein by reference. Such in situ Tianual selective displacement can be
spac IS pOSLmplaniaton o cqrrect dor capaulan ? ronitaetioptichyise
Aatiral Feaction whic typically eve?ops oVer & few  months fo lowing
assummxsr action aftipeesesd i eye's mahstaictedstafing Hedy staid,
the C%lli?t%n SSUP lV t%c#gr}gé{ég??{%%@ %%P#Ielrgm§ \féghn@elm@aé}g{ﬂlgﬁlu anual
intefvention. Such n sitti ‘manual selective displacement can be achieved
selecivelaopiscemninsi: aadiscretédrapticpsy stepta fostietainingaeadistre teapd@hr
which is 10 manually displaceable relative thereto. And second, a haptics
conEiiEh, WK e AR LA R o T Lol I B it & o
mongapailevwidndargoing piagic cosfatmatientfamansitvernantalalispisedment
of an integrally formed AIOL, Commogﬁ/ owned PCT Jnternational .. .
s AN OO COB0ET0B 1R R P A B e SRR

intev@f&dAIOkacang shvAssemblisesdochding Sasagublisheast orcRR waribs

2006 under PCT International Publication No, WO 2006/04&55;” strates
follogry JREEHiBed ST AT IR S Bi A8t PR TG B IR fitalych 18

maﬁﬁ@%&@@ﬁi&ﬁi@é%mweﬂs&m@bleﬁﬂi@m@cmp@rh@ﬁ@ﬂi@s@@iicaﬁth at
element for affording a natural positive Diopter strength for near vision,

leasiiw e diE BB HANRCH Y IR ACRBMBY rRe Rl sieTaRinp ARSI
defdBoRIGNOR [0 be/ MRIRRIEE PIABHALEYS Sueb 8] fefmalianeLits

ciliary body causes its capsular diaphragm to apply an accommodation

foréeOTBRRErcomMigPase biaBing mecHEFHEAtIRRREducARRIAAEADS natdfal

PCRESHERIONIEs StEeReth iRrdistanesivisionGammanly SWnediBLy, and
International Application No. 25 PCT/IL2006/000406 entitled

Assppblishiseiting SeBsOMRNERE QARIDAPE RIS rid DK aRHonal

PuHOMRBANRASTHRERI0E RUBHs0edian: 9% O6obek 080 URH R Thaving a
International Publication No. WO 2006/103674 illustrates and describes

biagin® | regshanisiie San alantigabstdpipantgion isleftiain fsfeaieaitipe shape
me%i@{%&%ﬂﬁ@ S5 ARMAI0R6 2ANBAIR S RYIFYRANR 1Slafve Wdkom
for near vision, the contents of which are incorporated herein by reference. The
AIOL is intended to be implanted in a buman eye such that relaxation of its
ciliary body causes its capsular diaphragm to apply an accommodation force for
overcoming the biasing mechanism to reduce the ATOL’s natural positive Diopter
strength for distance vision.

Commonly owned PCT International Application No.
PCT/AL2006/000406 entitled Accommodating Intraccular Lens (AIOL)
Assemblies, and Discrete Components Therefor published on 05 October 2006
under PCT International Publication No. WO 2006/103674 illustrates and
describes ATQOL assemblies enabling post implantation in situ manual selective

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

spaced apart stationary anchor points to a desired position to ensure that an ATOL
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30 spaced apart stationary anchor points to a desired position to ensure
wo thed/ansdtOL WO 2008/107882 PCr/1L2008/000284 -3 asSEmMESIan08/009284
non-compressed state in a human eye's constricted ciliary body state, the

contents of which are incorporat”eé herein by reference. Additionally, WO
2006/103674 illustrat

s and describes preferred attachment. pl f
sssu g SRR e oo & Comed el FES Glace
the doamBmoBE whiekdaRCihdntponatidnzd Applicatiais iiace PCYIHide0AI00 Y0B6

ntitled Infraocular Lens Implantation Kit published on 28 Febru
S e e e e P
anchdesgrihesiandSdnimnplantatorciké femaskstiifidn/isydasting an AIOL

assembly in a human eye, t ntengs of which are incorporated herein

by ‘¢eTFEHeRhce. THEY imrﬁgﬁatioﬁ’ﬁﬁr' ﬂ?&‘é‘g afo égﬁ%%nser?\(q)?'

PCMQ?EU@@WG %ﬁiﬁ%@h@%’b@hmimi?ﬁﬁgqmﬁt&bmm Iaﬁﬁit;lkaé&r@n 28
surfaces for  assisting in anchoring its leading haptics i is

FebpRan NG S8 ity STEUTAE rEBEHAHOR Kot AR
ilindpaerordeQlderiBesistinmin iptingAnARL fssessilyg tiailingharitiosdn
A.Iqa human eye's ciliary 15 sulcus generally diametrically opposng gg

R4 DERIS RIBNIISI RIS R S I ATE R ANy Berein by

refecaRSUloigxisdor ;RISRANBANRPRItWED thenyes aeriasaapsuwelidor
enabling removal of its natural crystalline lens content. Capsulorhexis
clanypa BRindERes ISEHETIRG DOWERRr Ep&raE R ARy ' HE R AT LY
asstQiRE diamstels therehyileavingian 20 ARMNIAT RABIBHNT SaRSHATIANgR: s
_.against which the aforesaid AIOLS are urged from an anterior direction,
cilligichudepioyméat FRIBIAHAD ot 1EEUE HurfPkeless BTG PRerior
assRRRSUE Aangs.overliedts stiLipRctRESIEronGaRsKIS SeReNAINGO8 dheary
natural thickness of the human eye's natural crystalline lens content.
Sﬂl@@@!&mﬁ}béi@mgﬁléaﬁﬂrﬁﬁﬁoé%'§~°a}¢ﬁé}agéﬁ@#ﬁ§_r- capsule flange and
25 isdiaghgeleongaasugenatig giowtt ofRRiivelabealinhicts for
naturally ‘migrate towards the center of the posterior capsule's anterior

prepariageawhiptrtinducetha ssesnakiryiontarpstisaiRinepaRipprnpyal of its
nattis S%:'«!"?fs %%%%Ofggsogéﬂg&. Capsulorhexis typically involves preparing a
circular aperture having a between about 4 to Smm diameter, thereby leaving an
annular anterior capsule flange against which the aforesaid AIOLS are urged
from an anterior direction. Such deployment may or may not lead to a human
eye’s annular anterior capsule flange overlie its still intact posterior capsule
depending on the patural thickness of the human eye’s nafura! crystalline lens
content. Separation between a hwman eye’s annular anterior capsule flange and
its intact posterior capsule enables growth of epithelial cells which naturally
migrate towards the center of the posterior capsule’s anterior surface which
induces a secondary cataract causing the posterior capsule io become opaque.

Such secondary cataracts are necessarily removed by YAG laser to restore vision.

Moreover, such separation also diminishes the forces available for acting upon



Such secondary cataracts are necessarily removed by YAG laser to
restore vision. Moreover, such separation also diminishes the forces
available for acting upon 4 the aforesaid AIOLs to mitigate their
accommodative capability compared to their theoretical accommodative
power. Summary of the Invention One aspect of the present invention
provides a unitary accommodating intraocular lens (AIOL) for

theS@IbRRSRCANG I RIANAHORC R PURBBLGYEABYING B MisHR! %%Siﬁps‘ré&'?éatheir

of tough connective tissue, an annular oiliary sulcus, and a sphincter-like
thepieticprsa) B ReHEfRRMG 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 unitary AIOL having a longitudinal axis
S“Tﬁf@%ﬂ’eﬁé %%’88‘-‘&?8ctional with the human eye's visual axis on

implantadipactheigia pthecanitacy KohQkocainpiisiigir(akaogansdallydisGaocular

like resiliently elastically compressible shape memary optical.element )
e R R B e e o scers
of leudirngwindhiee lisnw.cpenpheralilsuyfadenaitma argiling eddjée sdlidrytichl for

| L I r i . Str ! tween .

o el e Sl Sl AR
rel QSR tH U ROt AT SP BN Gistlsy Gtreiedtheth &l tomprds states thtevoiiary

Aleppligation.ofoaniaxd CoRRrassiRR o e Agalagtsald raling SHITRGEHY &e's
. discrete base member from a posterior direction along the unitary AIOL's
“Sfi?iﬁ?f&fdﬂ’]’ai"é%@?%%“(ﬂ)eémﬂa[?t?cgns‘%i"eﬁHTWcIGﬂﬁ%ﬂélﬁgb&fﬁr%é‘fﬂf’ééuy disc-
likenakilioady bassialysaithppiichl elementpdrincplinerieadingvinwardiding
irected angulay flange and a trailing end face, said optical element's .
Sur%%%in% S%X%%%bﬁ?éll%l throdgh & g Sétﬁnfﬁgﬁl%aﬁ? og”{i:ﬁﬁi’rc&ﬂ rPoPgapgeral
surfadalwabr tressipadgrcesidngsaitclnitaryhal@lg beingriarange dddatdedhepter

' iat. ¢ ressio iscret se member.previousl
S B SRR o econ
Dlm%_réf@baéedﬁmérth@nmp@rtﬁrﬁ Axiittegoptgnassion forsensaitdiapties on
appNadB RPaY Haung adgRsihue S1RRgRteLoene iite SHAREDPaPHCScre base

extending therefrom in opposite directions in a plane perpendicular to the
megEA RGPS HEAERRAICHAWEH Al Hapied aome eiedstdfiend () a
hapintedpunatusisiee menpoer: fpiRrBeHAING dentaualy cannestiva UssHenphnd
incmgigg ??e%d%? Iﬁl\%’gtlr E? Ij(l)rregg(]:l- angular flange and a trailing end face, said optical
element’s leading surface bulging through said annular flange on application of said axial
compression force, and said unitary AIOL being arranged to receive said axial
compression force from a discrete base member previously implanted in the eye, the
capsular diaphragm acting, in use, against the discrete base member to impart the axial
compression force, said haptics main body having at least two elongated generally C-
shaped haptics extending therefrom in opposite directions in a plane perpendicular to the
unitary AIOL’s longitudinal axis, each said haptics having at least one pointed puncturing
member for penetrating the tough connective tissue of the human eye’s sclera for self-
anchoring implantation of the unitary AIOL in the human eye’s annular ciliary sulcus at
at least two spaced apart stationary anchor points for retaining the unitary AIOL in the
human eye, said haptics each including a heat deformable region adjacent said haptics

main body deformable on localized heating by an external energy source for enabling



anchoring implantation of the unitary AIOL in the human eye's annular
ciliary sulcus at at least two spaced apart stationary anchor points for
retaining the unitary AIOL in the human eye, said haptics each including a
heat deformable region adjacent said haptics main body deformable on
localized heating by an external energy source for enabling 4a post
implantation in situ selective axial didplacement of said optical element

pod ARG IMMPG RY SR URMALAXISHERING I SBI 2LIRRRL VA SRBGEH ong the

apart stationary anchor points. The unitary AIOLs include a haptics main
huBaRy FeSTgist WL D R e &t dees WA teACeh aRsHh §laiusey elichyrapoints.
pincefdikenROMPESEIORQIRR 19 aRsaliptic.shaRafolsaaNEe theilhWidih sic
d tl;n thwise insertion into a small corneal incision in the range of about
SO o At 7S8Rt TrR IS eLtio  OFREGHRAAPRFOR prdfetiapijape to
rednaiutleravidbular haptiosisingant o tulvlasinigrpeses deployadbeiwesne of
a haptics rin an, optical.element. Interposers in e aleading .
o TR PRt TR R S IS R, iggroce o
tubp® heps/d 0rgs:d @ THu2008/00828% depiivall dietment anteriodly tieggesl an
r icati f dal Ssi rce fr oo
O e oot ar T A R AR Sl e defpine
an gRsiiEalney shwaiah2directed annular flanges give on application of an
axial compression force to avoid a sharp transition of an 5 anteriorly
bulging optical element at an annular flange's rim to reduce optical
aberrations. Interposers also preferably include a trailing outwardly
directed annular flange for abutting against a haptics ring's trailing end
face to ensure their secure deployment in the unitary AIOLs. The unitary
AIOLs preferably include a so-called Vertical Adjustment 10 Mechanism
(VAM) for enabling in situ longitudinal displacement of their optical
elements relative to their stationary anchoring points. The V_AMs are
implemented by each haptics having a heat deformable region adjacent its
haptics main body. The heat deformable regions are intended to undergo
localized heating by an external energy source for enabling plastic
deformation of the 15 haptics at a so-called glass transition temperature.
Localized heating can be
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achieved by inter alia irradiation by a laser source, induced heating by a
wo Riosgowiee, a heat probe, and the like, to a temperature higherthames/eeozs4

human eye's normal 36C temperature but sufficiently low so as not to

damage a human eye's delicate tternal structures. 20 The optical

elements preferably include a peripheral surface dﬁﬁ;} ned to 0gﬂnimize
g

optiGalsiglamealo BPHLMAY cOHERE s SMeh afffl, aXial
comPeeRsaSanse canfRREeticadBidhe BieYisierohr perpbe fabsuplisise

with a bellows-like trailing section, a beveled trailing. edge, and the like.

materifd cﬁ?ﬁ@althékﬁhéﬁtsl’?ﬁéﬁlﬁnc:‘lﬁ‘ﬁférﬁlﬁfaﬂ%ﬁﬁ%%ﬁgé%ﬂﬁ’ol BEEN P o

applHEiIsH fBEIMRUNRG,2S-BIHAFIALBYIOING: S UdNaFAMY 0S8IaN tendsiBsiTeot an
curved shape to improve acuity of vision. The bulge control elements m

y
antepety thislgns eptirrbAipEgabd! B Ra0Yebr e folifuda Facass 1‘2{?“021
abex%&éf@dé?setﬂ%@p%&&ome'%eﬁwﬁ OWRERd Rreigntion oA RMIPOBEdE

ase member. Purpose designed base members for use in conjunction

annylithfinegsriea R UL CRaEnstrERBIGHANE BT eioRg SRETath KamRgHg their

Seaﬁj@ggﬁ@%@@%@ 3itey YO 2008/107882 PCT/IL2008/000284 -6
eading an

trailling ends. The base members have a central piston

meiize maitaniat@lwingeiovithln taskiitg ahRskreleds iTasat théyughgent
dily fl iE&‘aPt Jofhe naualURA TS Al hman B8 Syptical
Meé%gp%u afg/(lap rgarrcng%ingqr}i}fb?anntation. The base n%mcbers have a leading
clermantwhichtivinitiallyisimastitisiatedl intechatingrepdisiation Tiha hvmbl are
. e's ciliary sulcus during _implaniati iling:end Which:is hana
mpz%%%eélq%en If %%%rﬁlau gge%a g?%%e%é@a@%%%%%ﬁ 1gppg}s,ite Ioczftio%]}:‘}toCS
maihebledginglandhbyithie fafonebiidreginnionly ovensit VO 2008/ER3YFaEzed
crook-like insertor tool. The trailing end .pre ?&%ﬂz%@ £
heatWFgu ﬂg%}}naxﬁﬁg}%&%?fgﬁ t?’g%g%ofofac%ﬂ%ﬁhm%ir{%%ﬁyl%%mampulatign. ¢
hapkhe pistorsereibersihayerantdtdingennriingrsurfdeectdizadtihgatigsiresma be
. unitary AlOL's optical element's trailing surface and i ki RF
aC@EYFa‘% Y5 d%rg‘e‘(‘jfl‘%dé}ﬁ} a% e%i(?r%cﬁfe%%ﬁrr? %yi"ét g%a%gea\sg§ (%ngulqr
soufiephragmr. probe, and the like, to & temperature higher than a human eye’s
normal 36°C temperature but sufficiently low so as not to damage a human eye’s

delicate internal siructures.

The optical elements preferably include a peripheral surface designed to
minimize resistance to an axial compression force for anteriorly bulging same.
Such resistance can be reduced by the provision of a peripheral surface with a
bellows-like trailing section, a beveled trailing edge, and the like. The optical
elements may include a trailing bulge control element for further facilitating
anterior bulging during compression to a desired curved shape 10 mprove acuity
of vision. The bulge control elements may be in the form of an embedded
rounded core or a rounded recess for snug insertion of a complementary rounded
projection on a purpose built base member.

Purpose designed base members for use in conjunction with the unitary

AJOLSs preferably have an elongated substantially planar main body with opposite
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The leading working surfaces are preferably formed with an alignment
wo elemamedb for axially aligning a unitary AIOL with a base mamipar ss/o00284
implantation in a human eye. The alignment elements can be in the form
of either a circular depression foruse with unitary AIOLs having a
r i ic e t.Qr ' isc-like . ' it
e e O R L i e
laterigasimpvoviingastafateg ¢hickmesormueth vithtatROyrcundeddiylgBezaplgoto

ore for both ali ent purposes an Q assisting | contk
con%ﬁ?éri%)r Eﬁ?g %%ggtargﬁ %%ﬂ%a\%ﬁg%agl%gﬁ%alcgfgersne%ng \S/m%T aﬂoﬁgoé%%%? on
imphurfatenhavifiiea basaplamentasy kevaded readisg. Bné pebiehonsuridteady
can be fashioned.to. meet different clinical conditions and/or optionally .
m g\lﬁ egaggﬁio%aqeﬁﬁgﬁslg%%%ﬁién poa(/vglr‘lﬁ?‘gg E%“’réqﬁlrea& ﬁéﬁ%&’aﬁ%‘%&g
impleating waiking sutfagesndaw ielfosmadyeiinantiailingnitistatice stepdeneral

. _protrudjng through a human eye's post capsulorhexis anteriot ,capsule for
SR e e o e e G
owIRIAIEROD cCansgle Y its pastsritikeapssiaovhigivare Tat diredthrovedyinge

The _posterior. surfaces in general and the trailing working surfaces in |
profg AL AT b D R A BB VAR O PRV WP BB R e® Sife
matigRHifoyalue. Moreover, the WO 2008/107882 PCTIJL2008/000284 -7

trailing disc-like steps act as a mechanical barrier for stopping.the natural
migF&foR P B pRABIRATE MY fotvAFBS B THAEHRS S8 iSudP arfs e dgynst @
uniRSCIWHTD sthgnalusaliRimation e secondarnnehidigisns herkasewkfice
human eye's annular anterior capsule flange not overlying its intact
for RsRer B SRS HIEERN SHE A Bp SHIBHRRARS TP STBSBHE HPRTE RS
Th&%ﬁaﬂ{g"%xﬁig%ﬂﬁ%&@%pﬁfme@&m? Brawdnasitn ardsr jaBpaesstansht

the invention and to see how it can be carried out in practice, preferred

1or RdN nESERE PIeWHY deSekbEdh g RaFEoFRERAMAh drBkamAties in @
nuRBY S¥ith reference ipcihe.acnempaming.diawinosdpyRich sirylar Ruiar

parts are likewise humbered, and in which: Fig. 1 is a cross section view
depseamcantenasparisf wiemm e iBaygng a protruding optical element or a

leading disc-like step for use with unitary AIOLs having a flush or a recessed

optical element. Additionally, the leading working surfaces can be formed with a
rounded bulgs control core for both alignment purposes and also assisting in the
controlled anterior Bulging of an AIOL having an optical element with a posterior
surface having a complementary rounded recess.

The posterior surfaces can be fashioned to meet different clinical
conditions and/or optionally provide additional positive dioptric power if so
required. For example, trailing working surfaces can be formed with a trailing
disc-like step for proiruding through a human eye’s post capsulorhexis anterior
capéuie for ensuring that a base member simultaneously contacts a human eye’s
anterior capsule and its posterior capsule which are not directly overlying. The
posterior surfaces in general and the trailing working surfaces in particular can be

flat with no dioptric value or convex with positive dioptric value. Moreover, the
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contracted ciliary body state for natural near vision in an axial plane of the
wohugsanRedy; Fig. 2 is a cross section view of an anterior pakota Rudnans 4

eye in its 15 relaxed ciliary body state for natural distance vision in an

axial plane of the human body;Fig. 3 is a perspective view of a unitary

__.AIOL including a haptics system_having a haptics main body with a
trailingilfHEc e fatePantch %&ic@eﬁ}a?aéﬁ%ﬁehﬁfmféfc aﬁiéIﬂFtR)R%/A;%S BT

migr GHPOREHiRGR L RIessiRle Hisadikewhanesad mamorrantisacietaent
with an exposed trailing surface protruding with respect to the haptics

the nﬁtaﬁalb@@ylgtmmfg@w%%aa&%l&ﬁ%xﬁ?éa@é QiR Girs A ular

ameﬁ!&t%}%é}ifé L8 Shlst %@%P@%vgiﬂélﬁ@éf S6stionOLREHTe Jibiant 1o
AIOL In a non- compressedstate along line A-A in Figure 3; 25 Fig. 6 is a

capsigngierina € rabsaEad HOOP TGRS TRYHIAIOL in a compressed

state along line A-A in Figure 3; Fig. 7 is a perspective view of Figure 3's
Brief e st applisaliemel a pincer-like compression force on its
haptics main body for squeezing same into WO 20081107882

PO G20 0810002 84nd8 laniwiiipliv s hada dorerebioiwingors Widiirid out m

insertion.of the unitary AIOL through .a.c Incisipg.for implaniation, -
Praq B T B o e o IO e B
exa@feaidmifewstbiEfgrmes soutiitanpodi@pamy anfy stawialgs Posilisn dimdar
seco?%axlal posiLgRon |E[11 1;{19&“ 03\; I%% first axial position, respectively; Figs.
AT HEPIE HFERRGEGEWS 6t 3 Unitary AIOL with an alternative VAM in a
firstaxial positiensandaiseceisd axialpasitomwinprons bethefiest axiain its
con i R et BERRPRRISE Yiodn LR B N e
human body; _
Fig. 2 is a cross section view of an anterior part of a human eye in 1ts

relaxed ciliary body state for patural distance vision in an axial plane of the
human body;

Fig. 3 is a perspective view of a unitary AIOL including a haptics system
having a haptics main body with a trailing end face and & Vertical Adjustment
Mechanism (VAM), a tubular interposer, and a compressible disc-like shape
memory optical element with an exposed trailing surface protruding with respect
to the haptics main body’s trailing end face;

Fig. 4 is an exploded view of Figure 3’s unitary AIOL;

Fig. 5 is a longitudinal cross section of Figure 3’s unitary AIOL in a non-
compressed state along line A-A in Figure 3;

Fig. 6 is a longitedinal cross section of Figure 3’s unitary ATOL m a
compressed state along line A-A in Figure 3,

Fig. 7 is a perspective view of Figure 3’s unitary AIOL on application ofa

pincer-like compression force on its haptics main body for squeezing same into



Fig. 12 is a side view of Figure 11's unitary AIOL; Fig. 13 is a perspective
WO zimeviofshaptics ring with a split ring arrangement includingeapainefs/ooszs4
interlocking ring elements; 15 Fig. 14 is a perspective view of Figure 13's

haptics ring on application of a'p%rcer-like compression force for
squeezing it into an elliptic shape; Fig. 15.is a peyrspective view.of a
o0 SO TP SARE A L e MR TG SR o i PHE?

2 cor@INBRiSi dnided Hripiankaispesieskew of Figure 15's haptics ring on
20 a pincer-like compression force for squeezing it into an

application of g
ell\%ﬁc%ﬁ%ﬁéﬁq@i@’?@f‘? 6 BigWeplotinl anitary AIOL including a
hapfigs maim PORY.RAVIRG AdwRWAFRiRPIse A2 MOHifiRd.crassaxial
) _section with respect to Figure 3's tubular interposer; Eig. 18 isa
5 posififfgifidindl SFGS8Settith FORiRRe iy SRADHES féin Woky 238 FO%YS
mspgﬁiegﬁgpded view of a unitary AIOL including a haptics main body having
a haptics ring with an integrally formed leading inwardly directed._annular
flafges: Figaotnms A0BrRubIRaY EBs L5 SCHBHBT Hg e O R RliETRiAIC
VARCEY: 78 AldSRIANAANALEIRS SEHQIL AR YL I BB Gy Witky1
an 30 optical element with a chamfered trailing edge; WO 2008/107882

pOSIROIT /a3POUBAD0284 9 Fig. 22 is a longitudinal cross section of a
10 hapfigs main é?ggys thanaRtica! elgment witiha fllehshangd-ttailinghive
a longitudinal cross section of a haptics main body with a

edge; Fig. 23 i
VAMWkiling end face and an optical element with a trailing surface flush
of a haptics main body

thegewith, 5 Fig,:24 itudinal gﬁﬁ'

wit gv %%iﬁn%%%ﬁ%é%sa%@(?%#go%%csg{%?%ﬁznt with a trailing surface

recBgsed With respaspentvetoyiEly. 25 is hrpitfruding oFéds secibih gizg

haptics main hody includi n ical el ith a rounded bulge
SR Dl iRl A

arrag
control element 1fi
Fig. 14 is a perspective view of Figure 13°s haptics ring on application of

15
a pincer-like compression force for squeezing it into an elliptic shape;

Fig. 15 is a perspective view of a haptics ring with a split ring

arrangement including a pair of hinged ring elemenis;
Fig. 16 is a perspective view of Figure 157s haptics ring on application of

a pincer-like compression force for squeezing it into an elliptic shape;

20
Fig. 17 is an exploded view of a unitary AIOL inciuding a haptics main

body having a tubular interposer with a modified cross section with respect to
Figure 3’s tubular interposer;
Fig. 18 is a longitudinal cross section of Figure 17’s haptics main body;
Fig. 19 is an exploded view of a unitary AIOL including a haptics main

25
body having a haptics ring with an integrally formed leading inwardly directed

annular flange;
Fig. 20 is a longitudinal cross seciion of Figure 19°s haptics main body;

Fig. 21 is a longitudinal cross section of a haptics main body with an

30  optical element with a chamfered trailing edge;
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10 spherical core for controlling anterior bulging; Fig. 26 is a longitudinal
wognsasrgion of a haptics main body including an optical elegagig Wil fos2s4
rounded bulge control element in the form of an embedded flattened bell
shaped core for controlling anteriér-bulging; Fig. 27 is a longitudinal cross
section of a haptics main body including an 15 optical element with a
robigedbiftge KARIBTEIeERSH WA R PRIy HaEn BB delEsan
optidafeRhin AR vigi: ahapisasesigsdrangle shaped base member
perpendicular to its longitudinal axis, the base member having a circular
deBigsSidrifor d@@gﬁ%%ﬁﬁl' sk Wiy Gile 3 BamitaryRID POSH Fgtng
traitlS 2JRRIHUAING £ross seClRm AR RIS 28 A RRSGTRI PSS N ARGy b,
posterior surface wi h a zero dioptric value; Fig. 30 is a plan view of an
Al@igaskeibly lnpRitdneiqursB s oirarp LA CIEpHGE Mo Iy ur thgss
railPEARCTROP fufd B b alT eSO Ny A EY SR QR Swity
L assembly 25 implanted therein; Fig. 32 Is a fongitudinal cross
respsettimraddFigure 30's AIOL assembly; Fig. 33 is a longitudinal cross
section.of an,ater v NG, fepRYMEnEAIFIGUR
30%%3% fasdéaiegr%%fg{l%%g% g%%ﬁ%%?é%ﬁ%éﬂ%%%%%%%@y ir?%he eye's”
opticehtiantent cilitirg bodydsthber] #v Co2008/107882 R/ (2008 /00028¢ ddrg
Fig. 34 is a longitudinal cross. section of an anterior part of a human eye
sphg%%aﬁ%%r%e%g%%% %1%%{3%8%%?%1@ assembly in an axial plane of the
hurfian Bédy initheiaydisieimsdatipny tbehstates Fignr3Hityapianivigws
of an elliptic shaped b mber perpendicular tg 5.its longitudi IS,
opt il B e FERIRe T et o L
flattaged e ssiatiedycolOlor Egntdtling froatividwmigimuman eye with Figure

3 'Il'?gltay é@i‘on@ﬁgggg {OJE%SI.:SI %gcr:%gx? gf% Sp@gsmxg%% body including an

optical element with & rounded bulge control element in the form of a trailing

rounded recess;

Fig. 28 is a plan view of an isosceles triangle shaped base member
perpendicular to its longitudinal axis, the base member baving a circular
depression for use in conjunction with Figure 3’s unitary AIOL;

| Fig. 29 is a longitudinal cross section of Figure 28’s base member baving
a posterior surface with a zero diopiric value;

Fig. 30 is 2 plan view of an AIOL assembly including Figure 3’s unitary
ATOL mounted on Figure 28°s base member;

Fig. 31 is a front view of a human eye with Figure 30’s AIOL assembly
implanted therein;

Fig. 32 is a longitudinal cross section of Figure 30°s ATOL assembly;

Fig. 33 is 2 longitudinal cross section of an anterior part of a human eye

showing deployment of Figure 30°s AIOL assembly in an axial plane of the
human body in the eye’s contracted ciliary body state;
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Fig. 37 is a longitudinal cross section of Figure 30's AIOL assembly 10
WO irgitidingga base member having a trailing working surface wittnarcantabozs4
disc- like step; Fig. 38 is a longitudinal cross section of an anterior part of
a human eve showing deploymérﬁ of Figure 37's AIOL assembly in an
axial plane of the human body in its non-compressed st .39is

] te; 15 Fi
o o A1 ORI R TGN 6 0 GRS Ry fcRRFVRP 57
shomh_ﬁgeg%ﬁm%nl@%@rmwge@mm%@wﬂ{b@ pesiivedigpgienyalfiehe

Fi is a longitudinal cross section of an anterior part of a human eye

humap, gl 6ymenesreseitrmoRegiSiakssembly in an axial plane of the
20phymanbody:in {3 PAT GansnIsasadtalep e Mdnisd iongindibaleress

~section of a Figure 30's AIOL assembly including a base member having

its lengiugdineliskisy tec bR dTASHERYE oY g acEUGHIAT s BERO Hidpise 1D

comHAMBRGufRiR:A I9noiikginal £1egs section of a Figure 30's AIOL
assembly 25 including a base member having a leading working surface

withign Hidgnmdrent gienehankresn e7a rilhdigeRaps pEahostehor
moﬁ%ff‘&}ﬁ Wgﬂr@ 3@%@%@3 %@B{gg{yalue; Fig. 43 is a longitudinal cross

section of"a unitary AIOL with Figure 23's main body mounted on a base
mériped With a leagittlimetmgssurtstionavingiarryvey 20dd/2b7atppmbly

incificild 2908/ ?99&%6: ﬂajvﬂg%%ﬂﬁﬂﬁmﬁ(\gt&&f%%ﬁ shanr-angic-

posterior surface with a positive dioptric value; Fig. 44 is a longitudinal
liketops section showing Figures 30's AIOL assembly including an unitary

e 3 PR W on o e
showssgnibbidpmienting Fimitand AOL KR atsasehiveminn widsl plane of the
hun?apnngzpc!g{fn ﬁqgggon—compressed state:

Fig. 39 is a longitudinal cross section of Figure 30°s AIOL assembly
including a base member having a posterior surface with 2 positive dioptric
value;

Fig. 40 is a longitudinal cross section of an anterior part of 2 human eye
showing deployment of Figure 39°s AIOL assembly in an axial plane of the
human body in its non-compressed state;

Fig. 41 is 2 longitudinal cross section of a Figure 30’s AIOL assembly
including a base member having a flat anterior surface and a posterior surface
with a positive dioptric value,

Fig. 42 is 2 longitmdinal cross section of a Figure 30°s ATOL assembly
including a base member having a leading working surface with an aligmment
glement in the form of a rounded shape and a posterior surface with a positive
dioptric value; |

Fig. 43 is a longitudinal cross section of a unitary AIOL with Figure 23°s

main body mounted on a base member with a leading working surface having an
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bulge control elements. Detailed Description of Preferred Embodiments of

wo HedAiesent Invention 10 Figures 1 and 2 are cross section \wewsiokagooo2s84
anterior part of a human eye 10 having a visual axis VA in its natural near
and distance vision conditions,~ ﬁéspectively, in an axial plane of the

~human body. The human eye ié)ahas cornea,llcﬁsjéjzphera Co%gﬁ%%d
alignggepispleairdd Bl A Rty i aaRC G RO BN CHTEHE U E K AWA as
diopthi8 #&lgca 12 at an annular sclero-corneal juncture 13. 15 An iris 14
inwardly extends into the human eye 10 fronbits root f‘,ﬁ at thegag:leigjtoL
cofigalifinufe PBH WAk THESAURREHSY SOUFRRof SAEHhD ah A

ah anterior

asseRRRIERANA-REsIS AN CIamReL 18 Spbifsteril pofipentary
structure known as the ciliary body 19 includes ciliary processes housing

bulggiraprl i1 3¢Ed by parasympathetic nerves. The ciliary muscles

21 e cennected da2Riapnulanfhers.2Ronhishor g nBigarmerigeraljOL
connected to the equatorial edge of a membrane known as the capsular
sssobufy2 NNAIBR ArFMEFEbdle SAACPESHJSERBY C AL SRS 2
bulé%aéUﬁ%lo@ré@Eﬁg}HQ Ie_ns 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

e

I'Crysta

lens .27 and the intact posterior. er E‘P{tb%@iﬂ@ﬁ%
thel’:jl:%lﬁ%fjrd%?l 3 m‘%ﬁ%ﬁ? 9?%%\%%%%%@ %ea([:‘r?lfl%?))? ody 19 allows ,t%ze
10 lenang/ dovithidkeridovis Datissahshickn essrTiadb dgs threyi SikibaxEeRGEToRs,

greater positive aoptical power for near vision (seg.Fi . Rel i f
resH iy bty THWE S0 LSS HE T D00 OO or ot
cortha Zanykaipliker? 2ovhiahedr aws: thphrajzsl| axtrap 2 deddiaipduniarenes

shown by arrqws A for compressing the lens 27 to shorten its.thi 2
O o R ARG T B B SEpEEeL2.
Andistancenvisiony (seenfidure e hudnitapyAdCofrmoitating: lhfrabtudeclero-

corégglsjegn(c%%L% to divide the human eye’s anterior part into an anferior
chamber 17 and a posterior chamber 18, A sphincter-like peripheral structure
known as the ciliary body 19 includes ciliary processes housing ciliary mmmscles
21 fired by parasympathetic nerves. The ciliary muscles 21 are connected 0
zonular fibers 22 which in turn are peripherally connected to the equatorial edge
of a membrane known as the capsular bag 23 with an anterior capsule 24 and a
posterior capsule 26 enrobing a natural crystalline lens 27, The iris’s root 16 and
the ciliary body 19 delimit a portion of the interior surface of the sciera 12 at the
sclero-corneal juncture 13 known as the ciliary sulcus 28. Remmants of the
anterior capsule 24 which may remain after extraction of the natural crystalline
lens 27 and the intact posterior capsule 26 are referred to hereinafier as the
capsular diaphragm 29. Contraction of the ciliary body 19 allows the lens 27 o
thicken to its natural thickness T1 along the visual axis VA for greater positive

optical power for near vision (see Figure 1). Relaxation of the ciliary body 19
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Figures 3 to 20 show unitary AIOLs 100 for use in conjunction with a
WO disgreissitase member implemented as either a purpose desh§i#H.LAg®00284
member or a previously implant g in the bag IOL. The unitary AIOLs 100
have a 10 longitudinal axis 101 mtended to be co-directional with a human

tensﬁﬂ? TYISHRIBXIFLYA 07 {RENRHIRR ha dipnan- g 28 fhbpitaryvard
OLs 100 include a haptics system 102 for self-ancharing in-a human

as sb@venstnnm‘ga 1A D QORI PRSIRS BerdaitehtlyerReReRF: Sipiane
the JALaa1 'E‘é}?@ﬁp&) e mer:aPticel e lerBaR 03 icANgRapiies Syatems %edn

are made from suitable rigid bio- compatlble transparent 15 polymer
{see Migwxidsuch as PIMA, and the like. The optical elements 103 are made

from suitable bio-compatible transparent material such as silicon based
gels and the I|ke havmg a hardness typlcally rated |n the region of 3010

Srave a contlnuously

m b'?e%"g%efzﬁﬁ t*ﬁH‘%Mﬁﬁ@i&S&@é‘é&@fé{ e Riontarstiength

on-compressed 20 state (see Figure 5) and a second Diopter
dlscmtermgm different thateirsfirsd -m@ersmrengmsm desiensPrbase asmRs o

Ppisation.lanaxial compiessigpforcers, IndicalehRSBLIOWD Gite
un| ary are pre-assem using conventional

1on@mm|yﬂsmmmi ethe@@mm@o&dém@uamm@ fikasuEs aprg

. h 102 h h L
s BRI Ao S e e st

Fdly directed an ange 1 6 definin
sy sﬂaiﬁfarmohsoplgelﬂanan&mgeﬂ&?hmmng reyehichitiasyopticas S8 moat 11@3”

.bulges therethrough on applicatio aX|aI com| fare
remgsg%gyrisia% F@ﬂﬁ’ TR r?%pgos% ail (f &na fa c%l%%%%h%%]glét%%rﬁﬁ
Thdﬂﬁ@iﬁ&@@mehwlm havenadeofttias sinam:eeenm hmdcﬂna;apm tm&mant

have a diam ter 1078 T/1 8/0
PO R IR @l %ﬁi‘é&” i %‘F %Face %igfl A

madef fﬁ@moiuzﬁaaﬁtamm@wmmmm mﬁamhmbcmmﬁressb&swrgels
The haptics . main baodies 104 ar. deS| 0 be s i%o he S

and;thsitkei A ore %ng%tyédﬁ?ﬁr 5%? é& 5?%3 ey tSm porah1D
RafQd (rversihly gssuimerRAeIRNA03 have a contmueusly variable Diopter
strength between a first preferably zero Diopter sirength in a non-compressed
state (see Figure 5) and a second Diopter strength different than its first Diopter
strength in a compressed state on application of an axial compression force as
indicated by arrows C in Figure 6. The unitary AIGLs 100 are pre-assembled
using conventional assembly techniques, for example, gluing, soldering, and the
like,

The haptics systems 102 have a haptics length I and include 2 haptics
main body 104 with a leading inwardly directed annular flange 106 defining a
preferably circular aperture 107 through which the optical element 103 bulges
therethrough on application of an axial compression force from a posterior

direction, and an opposite trailing end face 108. The haptics main bodies 104

have an optics diameter D1 and the apertures 107 have a diameter D2
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5 shape to reduce their width for lengthwise insertion into a small corneal
woiBGigIaiYste assist implantation (see Figure 7). Unitary AIOLS g489haves/a0e284
exemplary dimensions as follows; Haptics Length L: 13-15 mm Optical
Element Diameter D1: 5-7 mm I0-Active Optical Element Surface
Diameter, D2; 3.5-6 mm. The haptics.main bodies 104 includ air of
et o iy SR L ot SR 28 G RIS T o
of imxierdioghinigmpositambieetionsdi @ plaakqenpessdionléonme thEhe haptics
lonaqi udir# axis %01. Thgrp?? tics main bodies 10 .1511nclu ea tubulggke
malgnfegnfil%so JOOSREFHES AT CEHEARY O 5 B0 SR Ea R ariu Pttt

railing

_congitesiceddit? ant 143 ahehvaranouwallintepasesdiblydissaged Hebligsiic

the haptics ring 111 and the optical element 103. The interposers 114 .
Shapy o RGN B ASHE 2 T B8 TBRL AR tsion
to a@g@ﬂgfplaﬂg@oﬁ({@@mg@rgaﬂing outwardly directed annular flange 117

for abutting against a haptics 20 rings trailing end face 113 to ensure their

secHFEtﬂlyé’p‘fb‘)%ﬁér?tqg BREE S TEIRPI] @?‘f@ngmﬁ{%@éﬂsthe annular
flangegtid 1 spnstitite a haptics main bodyis.-traiiag end face 108. The
interposers 114 are referablé( formed from pliable material such that their

anrdRHRASEECTE BFe R Hiplication of 37 %I compression force C

to prevant defmatipiplaisharp angle on bulging through 25 the aperture
107 (see Fi%ure 6). The haptics 109 have a thin profile in the plane
perpéftituldirmeatse Hongitudinal axis 101 Sutt & they are sufficiently

flexipig updertepsenahieidoreas asgandde anplied UsRESABYBAtIORSbsite
ophthalmic surgical tools for encircling around the haptics main body 104

clogEai BSRarU 6 RN REAHG SBURSEFIIBIRAB RRAFJSANBESTRUD M

plaﬁ@#&ﬁ@n@%%fﬁ’%’Qﬂa@&%@@&ﬂaﬁ%%W@i?o@ﬁélﬁiﬁﬁ% main bodies 104
PCT/IL2008/000284 -14 incision. Figure 3 shows a haptics 109 in dashed

inciipéds fombhlvriBie ermintivs Broticd THenbStBa VAR PRRRA)A d2pdipg and
traﬁﬁ@igﬁéggc&aﬁfaﬂ@%@%@& AHo0gihG: imterposer 114 disposed between
the haptics ring 111 and the optical element 103. The interposers 114 have a
leading inwardly directed annular flange 116 constituting the annular flange 106
and 2 trailing cutwardly directed annular flange 117 for abutting against a haptics
rings trailing end face 113 to ensure their secure deployment in the unitary
AIOLs 100. In this case, the annular flanges 117 constitute a haptics main body’s
trailing end face 108, The interposers 114 are preferably formed from pliable
material such that their anmular flanges 116 give on application of an axial
compression force C to prevent formation of 2 sharp angle on bulging through
the aperture 107 (see Figure 6).

The haptics 109 have a thin profile in the plane perpendicular to the
longitudinal axis 101 such that they are sufficiently flexible under reasonable
forces as can be applied using conventional ophthalmic surgical tools for
encircling around the haptics main body 104 shown by arrow B for facilitating

insertion of the unitary AIOLs 100 into a human eye through a relatively small
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longitudinal axis 101 such that they are rigid against a compression force
WO 260864I1388. The haptics' wide profile preferably tapers from BCP2ENEP00284
end 5 109A adjacent the haptics,main body 104 to its distal end 109B
remote therefrom and terminating at a bifurcated attachment plate 118.
incisibi® -g&%r@egﬂo@@tsﬁ fsinabide PRl qlSRARR A RRAR PURCHERGIng
members 119 having tips 121 with a minimum tip separation of at least

arourihiire dngtpreterib hodsthite nEsdantinm. R hasmaraae BrofilsiHoREtSe

kaht.of at least O c ey. | t E,gggéy
mﬁg{ﬁéﬁigf%ial o#sla gé#e_rsaﬁé]%hlc nelﬂslgggﬁa g%o%l%?r?m% %ﬁbg é%%lding g@ L%ﬁrgr?
thereal@ig 1 00 ahapiarin gupdirmso Teeropfrrabéte tapets 108 HEV PR IEEENED

109% Légrﬁa%:%rg’czc%e 9 ﬁ@f%ﬁ%%?ﬁggﬁ gﬁg 5:‘80&3%’ @MEQI %&{H&i‘%ﬁé %@m%@éj Berefrom

eral surface ing edge 126. The optical elements 103
and aneyinefergbly difersitdedisccmehhpiasir 115 o xposetieghitieg ipaedd 8

.. 123 protrude with respect tic i ' ili 8
inciife 68 WAL IRES A NPT Ao B HIIAEIT ARy
miniopticatieleeparitGBdiy: als axiiircorapressiderdbly deThiscahobk Ziohicied

by a_ peripheral surface 124 being for with a he I] i)
S A T ERhHROEE ot N A By i o erpie,
sligi2; Alteraativelyalfaifingddges th2dkoashe’ hbvelethio rbdudey theoviding a

. resi an axial compression force. Beveling can be in the form a
um{%ﬁ'a‘%ﬁfé%@aﬁi%cg%%g ?Ep)él see Figure 21), a fillet shaped edge 129

(seeikigsral)cratihe 138, haviernaiudiygthendpticd Xemdnts I@osine
be dimensioned such that their expqsed.trailing surfaces,123 ar,
CXDSE R R e LA SO P ST et o e R e

aptics m
126bodyis tradingeribfacasl 08 see: Figufes B annedpiodde bagiiohar their
systems 102 preferably include a Vertical Adjustment Mechanism (VAaM)
expoBedrdrathag ify Rreit fongelas FEhaEsREht'6r 4 %Qsﬁésr?ﬁgfnkbooafy
traifiRd @latipeto mgnitans AIRIAORS aneherngpois alenghed visuakdiiste
VA thereby controlling the position of the haptics main bod¥ 104 39 )
com@rgﬁ%aé%oéﬁ%y@%gﬁ&waié%%%ﬁpﬁl%%wmé%ﬂl BFffble h S HET

be Y2008/} Q7385 b/ thAA080D0B8h - }8rmed with a bellows-like trailing

section 127 extending beyond a haptics main body’s trailing end face 108.

Alternatively, trailing edges 126 can be beveled to reduce the resistance 0 an
axial compression force. Beveling can be in the form a chamfered trailing edge
128 (see Figure 21), a fillet shaped edge 129 (see Figure 22), and the like.
Alterpatively, the optical elements 103 can be dimensioned such that their
exposed trailing surfaces 123 are respectively flush with and recessed with
respect to a haptics main body’s wwailing end face 108 (see Figures 23 and 24).
The haptics systems 102 preferably include 2 Vertical Adjusiment
Mechanism (VAM) 131 for enabling in situ longitudinal displacement of a
haptics main body 104 relative to a unitary AIOL 100°s anchoring points along a
visual axis VA thersby controlling the position of the haptics main body 104

relative to an eye’s capsular diaphragm 29. The VAMs 131 enable in sim
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correction of the placement of a unitary AIOL 100 in case it is placed too
WO pastesisgDr alternatively in case of excessive pressure bein@UEUBEGpRO0284
by an eye's capsular diaphragm, The VAMs 131 include the provision of
each haptics 109 with a heat defermable region 132 adjacent a haptics
main bady 104 and 5 intended 1o un logal heat Y. n
corregiigi) sHlrcBLERRES H ahchE G T IRN Dtk P ot e
postefastiasion| aensitivay memizers{l 38dsrsinseptiessimtotising Bovelopad Iy an

_outwardly rounded holder jacent a haptics main b
oy SRS ORGRERRTA S8 VAN LR A S i G e
109 %94 The sedistiemssesityvpmepibedidda1 haptpreimeab pddpmE: fang
a low specific heat metal, for example, titanium, and_the like, and are

intendectPARPI R SIS ThETLTATDR SRRSO RIS bers 133 are
intepdeckta hedrsagisted wilhvsuBabladasstitightdodikxamjiteidoseetitale
photocoagulation, laser trabeculopasty, and the like, for enahling localized

S ey fa- e ey b R R L B S

adjaligher %ﬁ%ﬁe& B BMMBRLEY R NEM Ak BEE: teMpenstutenhUtastffidibbtly dow
so as notto damage a human eﬁs delicate jnternal structures. Egggaﬂ%

direqaismebysidribsiienmBdingraia 198 Oddfg S8R FHIN R AP
are @aﬁwg%@gﬁ@miﬁ@l%e@iﬁﬂﬁﬁt i RIBRXGepotationm, and
alltorni

, USA www.iridex.com. Figures 9A and 9B show the un

it
the WO landerinnveieaiib eAgEny %ﬂ%n@sﬂdﬁsiﬂ%@%@%ﬂsﬁﬁaﬁﬁgﬁé%g %
are %ﬁgﬂe&%{;}w ed by.the anolesiBLand B2bere 32 <&l sushpiatoiniaiyal

s position In Figure 9B is more anterior than in Figure 9A.

phofigoaesldivnari s Bishew o peitsry 3D LRE0 iRt 197 ARDIES IRERTHRG

eat deformable regions. 132\ tedivith 1adiationsensidverbiprgher
heaé%%]ﬁéﬁ Té;c%%ﬁ?ica g r}%ét %%%ﬁ, Infra Red (IR) sens?tive o

thained deyaniney2s grearny|3YCS; sranpraiike. Pigurebisieniho 0% stofs 410t
unitary AIOL 100.witha YAMA31Gineluding Seialelemanizd3snsexad

damilrf]i %‘b%é%ﬁggir%gﬁﬁ%%ﬁ%ﬁé%ﬁglwA inclined with reispectS to the

intdengltudihal H3dsliL BlanSiteimdedaigea-DBoRpEHARE FrRppercially

vl SRS A 1R AvReAdsd e baRRIY, A etnaliteek Shprobgures
94 and 9B show the unitary AIOL 100 in two different axial positions along the
longitudinal axis 101 as determined by the angles 6; and 6, where 8, < 8, such
that unitary AIOL 100°s position in Figure 9B is more anterior than in Figure 9A.

Figures 10A and 10B show a unitary AIOL 100 with a VAM 131B
including heat deformable regions 132 impregnated with radiation sensitive bio-
compatible chemicals 137, for example, Infra Red (IR} sensitive indocyanine
green (ICG), and the like.

Figures 11 and 12 show a unitary AIOL 100 with & VAM 131C including
metal elemente 138 inserted in bores 139 having a longitudinal axis 139A
inclined with respect to the longitudinal axis 101 at an included angle a=45°

wherein the metal elements 138 are intended to be heated by an external heat

probe.
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WO 2008/107882 PC1711.2008/000284 -16 Figures 13 to 16 show the

. WO bastiesssgstems 102 can include haptics rings 141 and 142RGHASHHBe0284

arrangements instead of a single continuous tubular haptics ring 111 for
facilitating their squeezing into éljr%ﬂiptic shape on application of a

pincer-like compression force thereby reducing.their wi insert
PSR Skl Ko AT A e Bt 0 o AR,
141 intériackingtingiilementsabd4Brandstiieshagtios zisipdk2dontimesa pairaf

hinged ring elements 144 and a pair of hinge pins 146. The hapiics rin
Rt o 20 CAN R4 Ko STHREE Bt g BNt e
appliapiesoingpidi: and tétprefdabistedérgetoveshaitingteiensdte foeir
. structural integrity and a 10 smaooth outer finish. Figures, 17 and.18 show
a5 O R R PRI 2 HABSCH R SRR LRt o R b
of izgt@ﬁécl(l@nd ;-11%1 @ﬁr@maﬁfsiwp%@r}ﬁéjlmugiﬂgghmmaﬁm?mvmp;ﬂy of
_directed annular flange 116 and a leading outwar, irected . annular
Hin R FABTPRE ML LB B er P BBt s
142 hantiseringc ik from anastevardbection e igiuies. 19endaatiehanes 141
unitary AIOL 100 with a haptics main body 104 including a haptics rin
en 148 PirdgFaNy TBRAEENAPEATOKPR ARy HhrSch et AL R
smosRnsiiiting ihie leading inwardly directed flange 116. The optical elements

103 can be optionally additionally formed with a 20 trailing bulge contral
cloFiEREeEE TBR S AREHG ARHBY Erlging (Wi I€speEPis BG4

mmﬂ&iﬁ@%@&%&%ﬁgnﬂm elaments:aRRiiypicalbphiave Brheigbl: dabveen

about 0.4mm’to about 0.6mm relative to an optical element's trailin

leadinerdBw Ay THESHUR SRHHEOIERIACHS 189 dalststing SitiHaHtSy GLected
ann{RUOWSL JeIr hdhegRiicabelpraen ey 104 000 SsnPEaidad Withdied onto the

biocompatible transparent 25 silicon material core 153 having a hardness
hapgicypie iy Sévaratpamdesior daagiiude greater than the major part of the

optigal memBer 0% SiGD £Aie81oSiBefrmakiMRaveihesamenrsiactve
‘ mdgx"a_s the major part of the optical membgrs 103 for a\(0|d|ng )
inchiséngtiorpticthsirgntéfdowemily domeetswighrt Hegding inwardly directed
annular flange 151 constituting the leading inwardly directed flange 116.

The optical elements 103 can be optionally additionally formed with a
trailing bulge control element 152 for centering anterior bulging with respect to
the longitudinal axis 101. The bulge control elements 152 typicaliy have a height
between about 0.4mm to about 0.6mm relative 1o an optical element’s trailing
surface 123. The buige control elements 152 can be implemented as follows:
First, the optical elements 103 can be provided with a biocompatible transparent
silicon material core 153 having a hardmess of typically several orders of
magnitude greater than the major part of the optical member 103. Such cores
153 preferably have the same refractive index as the major part of the optical
members 103 for avoiding aberrations at their interface. The cores 153 can have
a spherical shape (see Figure 25), a flatiened bell shape (see Figure 26), and the

like. And second, a bulge control element 152 can be implemented as a rounded
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a spherical shape (see Figure 25), a flattened bell shape (see Figure 26),
wO and/thes80 like. And second, a bulge control element 152 caldFgl.2648/600284

implemented as a rounded WO @908/107882 PCT/1L2008/000284 -17

recess 154 for use with a base member having a complementary shaped

reces$% Bl E@é’gv INSerign. RLHIRIO ka6 19\ SnmibnitiRes aliapsioed for

Iscréte Base Members 5 Figures 28 to 45 show discrete base members
stmg EBAI0Ghfrrivke(Reedigiractidn with unitary AIOLs 100. The base
members 200 have a Iongitudinal axis 201 intended to be co-axial with a
o-directional with a human eye's
Py O APy ¢ e eye 10. The base members
have eIo ted su Il 0Z0b9
Seite r%gjor af‘?ér% anﬁ%%%lg&%%ﬁﬁt&%%%%%m Tr\lﬁggl;gg{e i
conpmemﬁeﬁ&tﬁﬁﬁlaaeypﬁd@ﬁammmaﬂbﬁmmméﬁﬁ]bﬁfﬁo%lﬁ%]é@ﬁé"}}tt

erlal I|n folding f i
axis gﬁn %deg) 616 maatie%a% m’iﬁ{ e mtereﬁ‘]g ¢ %ﬁgﬁ&iﬁ&l%ﬂﬂ; $42 3nd
co-diyetionyFiiiMathadnrylata wfem)usaiﬁam likplasating MANHERSYC

202 t ili
10. O R PRRRE Bu Ty e s B A e ok pedpaes
withSéhisient tmegmftﬂmst@oth emtpoatecmveﬂmsr&ioﬁse Hifmanceyfs ca'E%@léﬁSv

diaphragm and ex to subst tlaIIy SI'[ {dh
METRAIE %ﬁ%rﬁ@ul@ g’?’r?g]%g i ar§) é%v%%@wth %ref ra Iy
matSQatFOuUaaning mmwgllﬁ;tmmwiea 209 doihenatilbincitonnpie sulaionn

for example, by means of the afo id com
eve o SuRRPS IS RS &%IHQ&F’[S!?O Y& W%%%%ﬁ%gg teF%{uE?efisAl)Z
and@d Glcel he main bodies 202 have a central plston member 211 with
opposite leading and trailing workin aces 212 and 213. T
e G R A g e R s

wh%ﬁ'&éﬁﬁ@r%piﬁawQﬁ@ez%ﬁ%ﬁe{ﬂyr&t%dﬁedmgmndmumgam
206 and 207. The base members 200 preferably h

ve an ISOSCQ o)
bR BHEE 1) &P Ve BEHER R Hhe SogRUEAR kS S0

diaphragm and extend into substannaily opposite sections of the human eye’s

ciliary sulcus 28. The trailing ends 207 are provided with preferably
throughgoing manipulation bores 209 for enabling in situ manipulation, for
example, by means of the aforesaid commonly owned WO 2008/023379s crook-
like insertor tool (see WO 2008/023379°s Figures 12 to 16). The mein bodies
202 have a central piston member 211 with opposite leading and trailing working
surfaces 212 and 213. The main bodies 202 have at least two lateral wings 214
extending radially from their central piston members 211 for forming the leading
and trailing ends 206 and 207. The base members 200 preferably have an
isosceles triangle shape in a plan view perpendicular to the longitudinal axis 201
in which case a single lateral wing 214 forms the leading end 206 and 2 pair of
spaced apart lateral wings 214 form the trailing end 207 (see Figures 28 to 34).

Alternatively, the base members 200 can have an elliptic shape in a plan view
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in which case a single lateral wing 214 forms the leading end 206 and a
WO peiis/di78%3aced apart lateral wings 214 form the trailing end 20T /{E8608/000284
Figures 28 to 34). 30 Alternative_zl)z( the base members 200 can have an
elliptic shape in a plan view WO 808/107882 PCT/IL2008/000284 -18

perpPRiRensicllaniofie-dpngiydingl &g 2Qtisueh: thakiadingigckatewinging 4
214 forms each of their identical leading and trailing ends 206 and 207

formg cadhiglrdsinkienirasicadinterd HdknseradndKraytREralBepI EHEHR

35 aﬂheﬁlgsence of external 5 forces thereon and their at least two lateral
wings 214 define a horizontal plane 216 perpendicular to the longitudinal

axisizObaseherapbeiFARg saza aersrally BisaandiHibkidssarsndh pratemal
forcBRSMNEL 2 A0 dnards taal: extremities 4144 on Ahe#nadingitoircle A3e

such that they are readily flexible on implantation in a human eye such
216 thatnbrdiauretniibs npAtedeahasio 2ot thelheriastigl piames 20218¢s 2
Y GAPIQE £ RSy EREARTIAD 1 4
pe |§‘brﬁ%%%%t.ﬁfj#é fgékekr%g#hgbﬁgég{ .%%étty%)lca ly tElla?/e leading working ot
the smefaicrsy2diEcfoRiiedueiththiigtrer prelsmdiysiRribior oo axpddeingomants
of a unitary AIOL ..100 with a r t h :
o G TP SR I HE2 08 plane
216havetbeyonuplizme ntaryistrocture! tavarvsivary ol Gk'shoptival efernesasular

& g}%ﬂi&]{% ?grface 123. The base members 200A to 200I) and 200H each
R ading working surface 212 formed with a circular depression 218

cerdretbant thedribagitddidateitn 29 1 ovaudeaditty uwitakyn| Qlistat&O 212
haying an gptical element 103 with a protruding.trailing surface 123 wi
forn3| S GO FBEERFS Sy o EL SR ket B AR OL

e . The base members
1002640, 2066 rand 2OPVeash bayeevieadiag anarkingssrifac 2@ sterigdre

o g o 0 e g DL
AlGUriasetiaB dlushkwitherirecesskdanillireshedide itsomditrO0PA talibiD
amgn é%%%é%ﬁg%@%?ﬁ%éﬁnzg?g uré% ruﬁéogﬁr a%:% Pl bteori}r:]ngc‘:le *gs%rg] gf &ggu br
depression 218 centered on their longitudinal axis 201 for use with unitary AIOLs
100 having an optical element 103 with a protruding trailing surface 123 with
respect 1o its main body’s trailing end face 108. The base members 200F, 200G
and 200@ each have a leading working surface 212 formed with 2 leading
protrusion 219 centered on their longitudinal axis 201 for use with unitary AIOLs
100 having an optical element 103 with a trailing surface 123 flush with or
recessed with respect to its main body’s trailing end face 108, The leading
protrusions 219 can be in the form of either a rounded shape 221 (see Figure 42)
or a disc-like step 222 (see Figure 43).

The alignment elements 218 and 219 can be formed with a bulge control
core 223 for centering anterior bulging of optical elements 103 formed with buige

conirol elements 152 in the form of recesses 154 (see Figures 43 and 44).
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or a disc-like step 222 (see Figure 43). The alignment elements 218 and _
w0 24@&garsde formed with a bulge control core 223 for centeripg amteoEyo662s4
bulging of optical elements 103 formed with bulge control elements 152 in
the form of recesses 154 (see IfiéﬁrES 43 and 44). WO 2008/107882
PCT11L,2008/000284 -19 The paosterjor. surfaces 204 can_ be fashipned
to ePﬂWFé?@ﬁtSHI%ﬂﬁﬁ? ?Qﬁdﬁgngear{ﬁ%}%ﬁ?coﬁ%l@’%er%\# e h cESit?olrI]Ié?al
condp@sidvasicptrispaonaril sevidiguireditbhel tradiigvwodiipgriurfaces 21 X0

can be formed with a trailing disc- like step 224 for protruding through.a
requiffithart &5 & LRENOr KRS SHERSF e rdcr ! ﬁngran%%s% i gt?&"
like §{M§m%ﬂ§%ﬁﬂﬁiﬁgtﬁ_@oh?,mém@ﬁ(ﬁﬁ aptesianteapsuipand s postefins

capsule which are not directly overlying (see Figures 37 and 38). The .

that RO HHEHbETYZT0 ARSI LT P8 RORSA S rfaBE B4 Wit 2rierior
caps%@%ﬁﬁf‘i@%%%ﬁ@ogi HOPQHEIH See FigdiRs-87 angtigTig (BectRigares 37

members 200D to 2001 have posterior surfaces 204 with positive dioptric

and G8ler{bedaso MmNt iesheya RSar Wi TRBI MEfiow tt
Subs@éhﬁé%g ISRCHRN0 %&GQ{%& Flgures3upiary /A Otnk0gasoued 08

the base member 200A in a human eye 10 with the latter pre-tensioning
200B8g4in S0Me kA snestrsigar hEfsRea gl ov ithy esityes HbwtiRe Rt (see
Fi §@@Q&y Oinits non-cor_npress_ed state in the eye's_15 contracted
lglgtl%ary boélt}%tate for rendering a first preferably zero Diopter strength.

FigBrewgdssHows! thé Hiot Boantitanafiesstalseremiye e dgingd
Fig&#@ ¥ Bgﬁaﬁft%ﬁ? nERNEIRTng-a speaRd RioRierEkenathdifferantdiansye
the first iopte

r strength. 20 While the invention has been described with
10 vaspéut totlimitadnsioning againsisbainvertsapwitbaizpyramest thgure

33 Jany.aratens: modligaionnaand sihetnplioatonsiolihe InveRlosyes

can be made within the scope of the appended claims. ‘
contrattPEIRERIRET S B X0 AR RHORNTON S0 N acm Digpirpsirength.
Figure 34 shows the AIOL 300 in its compressed state in the eye’s relaxed ciliary
body state for rendering a second Diopter strength different from the first Diopter
strength.

While the invention has been described with respect to 2 limited number of

~ embodiments, it will be appreciated that many variations, modifications, and

other applications of the invention can be made within the scope of the appended
claims.



THU/26/FEB/2008 Clalfhs: 1. A dniOEMEBEdMmModating intédodglar , lens ; .(AIOL). for P, 006
3 self-anchoring implantation in a human eye having a visual axis,.'a sclera
of tough connective tissue, 5 ; an annular ciliary sulcus, and a
sphincter-like ciliary body for, tensioning a-.capsulat diaphragm in an
anterior direction along the visual axis on- its relaxation from -a.
contracted ciliary body state to a rélaxed ciliary-body state, the unitary
Clafda®@L having a longitudinal axis intended to be co-directional with the
human eye's visual axis on implantation therein, 10 the unitary AIOL
comprising: (a) a generally disc-like resiliently elastically compressible
..+ 1, shape fpemoryacepiieabdlementimsiegiarledeing SArGHce, s explisatthoring
. railing surface opposite said leading suiface, and a_peripheral surface. .
DR A PR LR DR Rab A T RR VAT R oo -
. an dSRingierciiengiioe) gitg slhmoeehile fiitEDidpidy Stehgtioniag & capsuldl :

.. non-compressed state.and.a second Diopter._strength, dj eE%ﬂE EQ% said.. ..

- diaREaeR) gﬁs?ﬁiet%%.%rac %%%ﬁg%é%&%ﬁ?%%%%%?%ig% of an amalﬁj(9|rr1 &

. contracpi efision fodyetateinst shidedaiinegr siddpeioeatiisonesi badOmbaieg & -
. from a posteriar directi I _%?g IR, A Qe itudinal axis; :
103%‘6‘)‘%%p%9’s %ﬁéﬁ%@%gﬁg atu ﬁlﬁgr aptlccs%!I rﬁg?r#%d%ougﬁgagm s on
impRtegtodheteinent and including a leading inwardly directed angular

fla i , said optical element's leading surface ‘
: 10 bu%%%%%é%@%ﬁﬁggg a u?a%gfla_n_ge on application of said axial '
: corfiressiopehsrelly aiigcsiike upithrptiicleséngy mmlﬁf?ééé%@amw
opﬁ@éialélﬁﬁi%ﬂ'ﬁ SIop foregsirgma-giscrele DassaembstsRreMisbhnosite said

implanted in the eye, the capsular diaphragm, acting, In use, against the

leadiBauciene webe pRERlsERBRsE i akrliBsAf#Ession force, said
haptics mainPedy.baving aldeashivaRingaied He eraind -Shanes ranging

haptics extending therefrom in opposite directions in a plane i
15 betwerpchdict| iRy oS BRMEHY IO DNARIRRACaRiE e 2RA SaffFrmscdiopter
strehgiingal-least sneppRRbRphstsrsguRamn beiepRepairairRIheipUekion

connective tissue of the human eye's 30 sclera for self-anchorin ‘
of ARt SEBHISIING ﬁ?ﬁ%&rwﬁwﬁﬁ SHESE L8 %?fe&ﬁig?ﬁ%ﬁ?eﬁé’er
froflaldeasidvrspased anarhsiatiora HOTRALRgNG ol 4efajning the

(b) @ haptics system including a tubular haptics main body housing said

oy

20  optical element and inciuding a leading inwardly directed angular flange and &
" trailing end face, said optical element’s leading surface bulging through said annular
flangs on application of said axial compression force, and said unitary AIOL being
arranged to recsive sald axial compression force from g disorete base mamba_r
previously implanted in the eye, the capsular diaphragm acting, in use, aganst the

25  discrete base member to irapart the axial compression force,
said haptics main body having at least two elongated generally C-shaped
haptics extending therefrom in opposite directions in a plane perpendicular to the
unitary AIOL's longitudinal axis, each said haptics having at least one poioted
puncturing member for penstrating the tough connective tissue of the human eye’s
30 sclers for s&lf;anchoring implantation of the wmitary AJOL in the human eye’s annular
ciliary sulcus at af least two spaced apart stationary anchor points for retaining the

unitary AIOL in the human eye,

AMENDED SHEET
Received at the ERO on Feb 28, 2008 16:10:50. Page 6 of 7
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unitary A.IOL in the human eye, AMENDED SHEET Received at the EPO
woQnokel&6, 200916:10:50. Page 6 of 7 WO 2008/107882  pLT/IL2608/000284

PCT/IL2008/000284 -21 said hggggs each including a heat deformable

region adjacent said haptics main body deformable on localized heating

byfﬁﬁ%&%ﬁ@@'éﬁgﬁr RAHES L. FRRRINGBRSHMBIARNRLOR IR SiiUnaptics
selective

xial displacemerit of said optical element along the human
mainywdyidairmableekrivecslizaitl bedsag o BpA&eanel pnattatsrapyfor
onatfH Bolo iR D A°SOIANG Oty D RIRU B APt ical

mainh body includes a tubular haptics ring with leading and trailing end
elenfanesiand shtubutarintoosasuaisprisettlasivee th st 416685 Fyry Hwged

aid optical element and wherein said 10 interposer has a leading

apaﬁn%%t%é)&a w%%%gg r%r% ar flange constituting said haptics main body's

leading inwardly directed annular flange. 3. The AIOL according to Claim

2 rejn,said interposer has a frailing. . K '
SLeqied anviariipngs
R e SR e AT
mbsecdretingstoiei heitlC laidi fcoaBlwhelaipg saitl faapticsdingtibudensirmeesty
. a single continuaus. tubular rin(g element. 20.5. The AIOL ac ing. d
dls?eﬁf’r?gr Eifrie) 8?‘1% \%/?‘%}%anré%’daﬁgp %13(5 7 Ui%alc%r%]%ﬁa et 33{&% é%%ﬁ&gl%l
intepiaeg dmenldndiugingvatdaadiwedngeitm éntse St iiDE sadordmys
to Claim 5 wherein said split ring arrangement includes at least two
maﬁﬁt}é?%%ﬁijﬁﬁ @gﬁﬁé?}'t@%t?g'ﬁﬁg"ﬁ%@ #&rding to Claim 5 wherein
said split ring arrangement includes at least two hinged ring elements. 8.

The AIOL according to Claim, 1 wherein said haptics main body includ
3. 30 HDE1A Whp ECTA iRl FormBA Y o RACHE e

outdRREIRrANVQLOQBHHIAO8 2B E TBEHAVO80HACA A haptics ring's trailing end

face,

4. The AIOL according to either Claim 2 or 3 wherein said haptics ring 18

constituted by a2 single continuous tubular ring element.

5. The AIOL according to either Claim 2 or 3 wherein said haptics ring is

constituted by a split ring arrangement including at least two ring elements.

6. The AIOL according to Claim 5 whersin said split ring arrangement

includes at least two interlocking ring elements.

7. The AIOL according to Claim 5 wherein said split ring arrangement

includes at least two hinged ring elements.

8. The AIOL according to Claim 1 wherein said haptics main body includes a

tabular baptics ring integrally formed with 2 leading inwardly directed annular
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-22 flange constituting said haptics main body's leading inwardly directed
WO H5ge788d a trailing end face. 9. The AIOL according to an¥(GH{B.a#08/060284

Claims 1 to 8 wherein said heat 5 deformabie regions each include an

element inserted into a bore. 1(5 e AIOL according to Claim 9 wherein

ﬂan%%mtagﬁﬁt& i:g@ ?gﬁ% aX|s 1 '?eﬁﬁ%ﬁ%ﬁﬁ%ﬂ‘é@&@ﬂ%ﬁétm

AIOL according to Claim 9
a trailihgreid &eh said bore has a Iongltudlnal axis subtending an included

angle w 45 with respect to the unitary AIOL's longitudinal axis. 12. The
AIOL according to any one of Claims 1 to 8 wherein said heat 15
9. deTdrmadekegionsime imptegneted oiittlaimdidtion Semdigvein said heat

o R e U B o oretios

ein sal Fent's expose iling surface protrudes
with respect to said haptlcs main 20 body's trailing. end face. 14. The

10. AlQhasdOrbinganding anEi Riwisetein tackseidingaitasptitaigitudinal

wxis R o e Sufiage Bsprranialy lushidinsgie rantcs

Accord INg 0 any one of
Claims 1 to 12 wherein sald optlcal element's exposed trailing surface is

11. reCERs M @ithatespéitlteosaldihapticianaine hcidyikdraoindana forgi@didg.
The AIOL according to any one of Claims 1 to 15 Where said trailin

i B BB el W ORI 869 B LT B BB e P e R

lon@&eakding:te Claim 13 wherein said peripheral surface has a bellows-like

Et"ralllng section protruding with respect to said haptics main body's trailing
end face.

12.  The AIOL according to any one of Claims 1 to 8 wherein said heat

deformable regions are impregnated with a radiation sensitive bio-compatible
chemical.

13.  The AIOL according 1o apy one of Claims 1 to 12 wherein said optical

element's exposed trailing surface protrudes with respect to said haptics main
body's frailing end face.

14.  The AIOL according to any one of Claims 1 to 12 wherein said optical

element's exposed trailing surface is substantially flush with said haptics main

body's trailing end face.

15. The AIOL according to any one of Claims 1 to 12 wherein said optical

element's exposed trailing surface is recessed with respect to said haptics main

body's trailing end face.

16. The AIOL according to any one of Claims 1 to 15 wherein said trailing
edge 1s beveled.
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5 18. The AIOL according to any one of Claims 1 to 17 wherein said
w0 epigal7sgement includes a trailing bulge control element for pemtaraogssm@iets4
anterior bulging with respect to the unitary AIOL's longitudinal axis. 10 19.
The AIOL according to Claim 18 Wherein said bulge control element is
constituted by an embedded rounded core. 20. The AIOL according to
Claim 19 wherein said core has substantially the same refractive index as
17. salﬁhapﬂdéﬂelmenﬁ@tﬂlﬁﬁm AOwbersdrdiadfipeipharaganrarsihagia

bell esgf Cogt]r(t)rrrflljelevrc nt IS ary ﬁ%ﬁ? é;&st?) gﬁd@l%%ﬁrseiﬁeﬁﬁ%dy 8

accor Ing to any one 20 of Claims 1
trailiag@?dndrfddaaving a Iongltudlnal axis and including a general disc-like

resiliently elastically compressible shape memory optical element having a
leading surface and an exposed trailing surface in a human eye having a
18. VisUak axiSia soterdioftovyghconnestiddissud, gndhmtiaretiliandsoliiea]

cleragiet aPoer o i R RO IPNSIONINg 3 LeRsRr SlARRIRGR. ;3P

its relaxato
buigi@@tmtegk@&ammm@t@ M@Iﬁ@c&@nﬁﬁmbmﬁy.state, the base
member having a Iongitudinal axis for co-axial alignment with the AIOL's

longitudinal axis on plantation i man e nd comp g
elogf téef Shb &S %gptl%r@ﬁ??a%gb%' erﬁgiln%g OBB%SeIté: mgrj%r %?ﬁ%?%tr s
can@ﬂdn%@ posiriafadacesnadstiappesite leading and trailing ends for

manipulation into substantially opposite locations in the human eye's

uha&;{%cus{ggt&ﬁ? I%%s;[&sald WO%%? 8/%%%%&%% 200%/%%%331 the

san%weﬁrmw{aaesa £f samepaidanaiemody having a central piston
member with leading and trailing working surfaces and at least two lateral

wings extending radially therefrom and
gfhe AIOL according to Claim 18 wherein said bulge control element is

constituted by a recess.

22. A discrete base member for use with a unitary AIOL according to any one
of Claims 1 to 21 and having a longitudinal axis and including a general disc-like
resiliently elastically compressible shape memory optical element having a
leading surface and an exposed trailing surface in 2 human eye having a visual
axis, & sclera of tough commeciive tissue, an annular ciliary sulcus, and a
sphincter-like ciliary body for tensioning z capsular diaphragm in an anterior
direction along the visual axis on its relaxation from & contracted ciliary body
state to a reiaxed ciliary body state,

the base member having a longitndinal axis for co-axial alignment with the
ATOL’s longitudinal axis on implantation in a human eye and comprising an
elongated substantially planar main body having opposite major anterior and
posterior surfaces, and opposite leading and trailing ends for manipulation into

substantially opposite locations in the human eye’s ciliary sulcus with at jeast said
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5 having extremities wherein at least one said lateral wing forms said
WO Reggliregs8hd and at least one said lateral wing forms said trafi@RIeatswits4

lateral wings having a tapering th'bc‘imess from said piston member

towards their said extremities whéreby said lateral wings are readily

| nail%lg(;%l]%t%aQ%EogTi‘ i% e QL GHLRHYE of ?M%F%%Eb%ﬁf&s%rsim

ragm on-10 implantation in'a-human eye, said leading working
mangpifaitenbelisgroeged against the optical element's exposed trailing surface

on tensionin n : I ' for lyi .

o aRRRD BB T MEAD YR SRR IR S B BREYIRG Bling
workingpsdifiscte @ldirm 22ihereilnsaid vegingxuarfing suifalde thefofrnadand

with an alignment element for. co-axial,alignment of the uni IQL wi
navifid ERHART SR SRl S8 HOTI0E KA fehdhne el
and atterstingatcaidate 23 wingyy émmsamidigaingtealment is 20 constituted

by a_c&rg&lag eRres: ancentered on th%\/}\.}%ﬁ:sneas@ berssajgn itudinal _axis.

C1 g 4 CIILE O ST0n Iember
25."The member cord‘fn&to Ef‘r%um“zs erein sald leaaing wor ing

towsiifate i siidneed svithies | eddirdpratidi sSnareb nteres an thedibsélexible to
ember's longitudinal 25 axis. 26. The member,according to.Cl im625
confiiBheln <3 TEREPl BPOTATIEN b ‘o et ey n GIRRIED CIgBTRS: o
imp2S08GR 882 HAEGEAH 1=2@08/000284 -25 27. The member according to
Claim 25 wherein said leading protrusion has a rounded shape, 28. The,
TS A L3y OB N2 0o 57 Wi B clomiet s
expalighmeminglementd sfornednith of endeahulge ceatatiee @ dpherdgfor

insertion into a complementary rounded recess formed in the optical

aPPLYARS SHAi FRgRRIEASIeR 1O SR RISEF ISP Claim 22 wherein

said anterior surface is flat. 10

23. The member according to Claim 22 wherein said leading working surface

is formed with an alignment element for co-axial alignment of the unitary AIOL

with the base member on implantation in the human eve.

24,  The member according to Claim 23 wherein said alignment element is

constituted by a circular depression centered on the base member’s longitudinal

axis.

25.  The member according to Claimn 23 wherein said leading working surface

is formed with a leading protrusion centered on the base member’s longitudinal

axis.

26.  The member according to Claim 25 wherein said leading protrusion is

constituted by a disc-like step.
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30. The member according to any one of Claims 22 to 29 wherein said
wotzeskngrsgorking surface is formed a trailing disc-like step forgroiusiiegoec2s4

into the capsule diaphragm. 15 31. The member according to any one of

Claims 22 to 30 wherein said p‘o%%e‘rior surface has a substantially zero

digptric valye. 32. T emenﬁera rding to any.aqne.of Claims 22 tq. 30
2. RO SR B R AR B D OB ey B
rounfid@nghgseaccording to any one of Claims 22 to 32 wherein said main body

has a general isosceles triangle shape in a plan view perpendicular to the

base member's longitudinal axis. 25 34. member accrding to.any .
28. on@{?f_ EERs246% it aiPHai @Wa?%naélﬁicws Tape ir%{aéd
aliciinVigunRarne Reiaariaiherbasesd elgersodaobitostifat axis insertion

into a complementary rounded recess formed in the optical element’s trailing

surface,

29.  The member according to Claim 22 wherein said anterior surface is flat.

30. The member according to any one of Claims 22 to 29 wherein said trailing

working surface is formed a trailing disc-like step for protruding into the capsule
diaphragm.

31. The member according to any ome of Claims 22 to 30 wherein said

posterior surface has a substantially zero dioptric value.

32, The member according to amy ome of Claims 22 to 30 wherein said

posterior surface has a positive dioptric value.

33.  The member according to any one of Claims 22 to 32 wherein said main

body has a general isosceles triangle shape in a plan view perpendicular to the

base member’s longitudinal axis.

34.  The member according to any one of Claim 22 to 32 wherein said main

body has an eliiptic shape in a plan view perpendicular to the base member’s
longitudinal axis.



