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i ntraocul ar | ens assenblies and apparatus for
measuring accommodation in anlexperinental set-up
including an ani mal eye. Background of the Invention

{ . |
PCT / I{ﬁ%(@%\@@ﬁﬁ pel%[ Qcco %Q??%g Le%g S%s@%%‘?? AND
and publ i saCCOMMOBATION MEASURIEMENDB IMEREANT No.

WO 03/015669 illustrates and descri bes accommobdati ng

i ntraocul ar lens (hereinafter AICL) assenblies, the

c ORieRhoBthefInvémtidn ar e i ncor porated herein by

reference. The AIOL assenblies include a haptics
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ref.g g}% pl ane for an AICL of continuously variable

Di opter “strength affected by a human eye's capsul ar

di aphragm acti ng thereagai nst froma posterior

di Badigronndofithenbiwentiomt rol of its sphincter-|i ke

ciliary body. The haptics systemincludes a ri g
pl anar CGapmoboky pWaeda RGE Iintarltaabadcépph@tlhaplﬂi)c Cdili0/00693
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H pibifchabe dN@” dW@?S@j/OP%@ NIERAERERN a4 d OWBRH LB  Taccommodating
I nternational Application No. PCT/1L02/00128 entitled

| nintraoauliraderse (imranaiftq:ru BI03 H eassembibes, PKBE l:cmtemta aofi ovlth are
Pupl i cat i

0 2/ 065 con f ich
arlélcme&tifgh%?@obw %PW%?E}%@Z AREmbRE g Bide “iklcs system
r o J#)Eé‘?l Yo g&ﬁat | Vuﬁ@Qtl? reRethdy e 0s damligr EMiaFeicus at at least

ring a arge 1ncision for insertion of
antwAl §placed sgarbhtytiomdryp aacllurrpmnteye thadtif mlay faor ¢here¢ference plane
erior rmverrentsofah eye's capsular di aphragm
15 rogpring ATl cPE Rt vaiioks BioRSsirbay dtiecied Bk Bhgh eye’s
di dcfhg AhERGEIIRI B L ﬁa #Jk WBteRtion and und
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control of its sphincter-like cﬂlary body. The haptics system includes a rigid

planar haptics plate with a telescoping haptics member for sliding extension. The
haptics plate and the haptics member are preferably self-anchoring as illustrated
and described in commonly owned PCT International Application No.
PCT/IL02/00128 entitled Intraocular Lens and published under PCT International
Publication No. WO 02/065951, the contents of which are incorporated herein by
reference. However, the haptics systems are not readily foldable thereby
requiring a relatively large incision for insertion of an AIOL assembly into a
human eye. Still further, anterior movements of a human eye’s capsular
diaphragm may lead to bulging of an AIOL assembly in an anterior direction
instead of affecting an AIOL’s Diopter strength. Moreover, the AIOL assemblies

do not afford in situ re-adjustment along a human eye's visual axis which may be



do not afford in situ re-adjustnment along a human
eye's visual axis which may berequired due to capsul ar
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weari ng spectacl es or undergoing a surgical procedure
for correcting his eyesight.-@S Patent No. 6,739, 722
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strength for. near vision rposes. The fir '
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retaini a discrete AlOL ar a unitary.constructi
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vision purposes. The first Diopter strength can be greater than the second Diopter
strength or vice versa.

The AIOL assemblies can be implemented in either a two component
construction including a discrete haptics system for selectively retaining a
discrete AIOL or a unitary construction including a haptics system integrally
formed with an AIOL. Axial re-positioning of a two component AIOL assembly
involves displacement of its AIOL relative to its haptics system which remains

stationary relative to its stationary anchor points. Against that, axial re-

positioning of a unitary AIOL assembly involves adjusting the position of the



stationary relative to its stationary anchor points.

Agai nst that, axial re positioning of a unitary Al OL
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which; Fig, 1 is a cross section view of an anterior
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Fig. 3 is an exploded perspective view of a two component AIOL
20 assembly including a discrete haptics system and a discrete natural low Diopter
strength AIOL in accordance with the present invention,
Fig. 4 is an assembled front view of Figure 3’s AIOL assembly,;
Fig. 5 is an assembled side view of Figure 3’s AIOL assembly;
Fig. 6 is a longitudinal cross section view of Figure 3’s AIOL in its natural
25 extended position along line B-B in Figure 5;
Fig. 7 is a longitudinal cross section view of Figure 3’s AIOL in a

compressed position along line B-B in Figure 5;



conpressed position along line B-Bin Figure 5;- A -

Fig. 8 is a longitudinal cross sectional view of
wa@p@sherdi screte natural | ow Di opter strengt hp@r/Q2003000456

its natural state in accordance with the present

invention; Fig. 9 is a |ongit@dinal cross sectional

view of a natural discrete high Diopter strength Al CL
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Posididtm; of Figure 3's AIOL assenbly along the human
eye's visual axis in an axial plane of the human body; .
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f opvefEaensating for capsular contraction in an axial
pl ane of the human body; Fig. 12 is a perspective view |
of a urfiig.ak0yis/al @pssesdomVigwi of acarderiniragt of 2 pumppeye showing

D o O OE P 5 AIGE, &L PRy USE s viswal
12,585 ﬁ'ag-a;@aﬁliﬂéﬂé@fithé:hﬂnarlﬁodﬁ a cross section view of

an anterior part of a human eye showing an initial .
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fFIBOdYOWDenSat'Lng for capsular contraction in an axial
pl ane aof. the. human baody; .Fig.. 17 . ' i
of an 3‘5&-0%%\?%36%%3‘(}?‘@3&& uﬁnlﬁ%y O 3%%??%’% i %‘/érlcg)%ance

15 a%gﬂwg&@i@ggti&gcomdati on forces in an
experinmental set

Fig. 13 is a front view of Figure 12’s AIOL assembly;

Fig. 14 is a side view of Figure 12°s AIOL assembly;
Fig. 15 is a cross section view of an anterior part of a human eye showing
an initial position of Figure 12°’s AIOL assembly along the human eye’s visual

20  axis in an axial plane of the human body;

Fig. 16 is a cross section view of an anterior part of a human eye showing
a subsequent position of Figure 12’s AIOL assembly along the human eye’s
visual axis for compensating for capsular contraction in an axial plane of the
human body;

25 Fig. 17 is a perspective view of an accommodation measurement implant
for measuring accommodation and accommodation forces in an experimental set-
up including an animal eye; and

Fig. 18 is a cross section view showing deployment of the accommodation

measurement implant of Figure 17.



up including an animal eye; and Fig. 18 is a cross
section view show ng depl oynent of the accommobdati on

wore@suoopent i nplant of Figure 17.Detaited DesPCT/pL20@¥000456
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of Preferred Enbodi nents of the Present Invention
Figures 1 and 2 are cross secPi-on views of an anterior
part of a human eye 10 having a visual axis VAin its
naDetailed Deacripkien df Brefered\Embodinenis pf theRresent Invention
respectively, in an axial plane of the human body. The
human &igurt91hnd 2are grase seclibnpdew phbam patprigopak @%/é dumgn eye

a er.ical exteri.or, body made of taough ectlve B,

£ SEHEViRg S prie Veu fbits T al hogs RN GRGROE CAsidhP conitions,
Scﬂeg&tigaz,nﬁﬁhnjaﬂfh@tﬂélﬁ 48 thePRuthih Dod$ I THARGHhYN eye 10 has a
extends 1hto the hurman eye 10 fromits root 16 at the

s cécenaic bt rpesibh¢raliy toonrect®l to adsphieriealt ¢wsetieimbedyeyundg of tough
anterior part jinto an.anteri chamber 17 . and a ..
poRABR e h PV & TR g fre ol Fmlar SEleRkerg juncture 13.
STAHGHYUT L idAWY B3edddGni®l the BlidnaR @YY 18 Frdr etk YESI6 at the sclero-
cilirary processes housing ciliary nuscles 21 fired by

paccassaipjandtete i3 ferdigkle theehwhan fy¢’s mmeriasspal igjoean anterior

e 471 e RAEtiet < BEh bttt et i p¥fhepe stacture
ey 8 hﬁ%’i‘ﬁa@%&dg}ew‘:ﬁi@ﬁfdkéi&ilﬁaﬁ prote¥del MOﬁﬂnggllﬁlij" @uscles

capsul e 24 and posterior capsul'e 26 enrobing
na2lufiséd by ysrasympathetienerad. T ciliarg nenselsst211&reagranected to

tsn%eqn%ialéifg)rp}/st %%@]ﬁg@g&lﬁzg%ipeﬁﬂ grrg il ggla)r?ggbeitdnhtg é g te&ﬁa{tgrrial edge
jo ]95‘1?%1 HeFabtaneRiRWh §§tﬁeh@a£§lhlhf BAY 25 Willisn 2ReriFEBRRAES24 and a

e anterior capsule 24 which may remain after
exposterior capsde 26 ennobingrahatoray styatallinedehse?d 2le &isds 1oee 16 and

nele iRy pidS B RTTHER o SrotEsiinsagacecohbp STl o the
Ofscﬁé}S-c%kﬂéanl?(nc?ﬁi@é’]kslﬁn%h %@Sth@hﬁlihlﬁ/nm&?s b9, tk{elﬁh@gs of the

to 1ts natur ness Tl along the visual axis
f oantericratapsulp @di which mpt raadin pdee extraotionedrthe ingfupal crystalline

(SRS SHOE ) i P08 U8 Sk P et as
OB g TPty oy oyt e 2
al ihickeh he itsi mharhl thickneSAT] aloi<hit Visral lapiseYA fos gteatee positive
Op(t)[i)ti:c%l pgv?f\é\ll'e%orfn%gr 9{3180tna sgee F\lléusftla %1 (Rse?aexat':iio 'of %héz )ciliary body 19
tensions the zonular fibers 22 which draws the capsular bag 23 radially outward
as shown by arrows A for compressing the lens 27 to shorten its thickness along
the visual axis VA to T2<T1 for lower positive optical power for distance vision
(see Figure 2).
Figures 3-5 show a two part AIOL assembly 31 made from suitable bio-
compatible material such as PMMA, and including a haptics system 32 for self-

anchoring implantation in a human eye’s ciliary sulcus 28 for retaining an AIOL

33 therein for enabling spectacle free vision over the nominal range of human



Figures 3-5 show a two part AIOL assenbly 31 nmade from
sui tabl e bio conpatible material such as PMMA, and
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10

15

20

25

30

i nplantation in a human eye's ciliary sulcus 28 for
retaining an AlOL 33 therein- por enabling spectacl e

free vision over the nom nal range of humanvision. The |
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ave In profile in a pla
pedfq@nths&thigafortaapSMer tamgictionli e kntivei ®pB6ememthif tiieaessary, and
they are sufficiently flexible for encircling around

t hde diken body 34 in a direction shown by arrow C for

f It t f ti i
tﬁ?guéiﬁ{el Apd ST AR OF it DrbAR! hf S Blak Rrdéndicular to the

atively snal ifon in n eye.
FI Engﬁudfinalmthkemm thapthie g arSsufficieddy fledibilé fm@nbuchng around
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axl'laiyu%? R)Zslfé:lﬂ oMt glyr\t;:mﬁ’i gel rs%#a?ll 1ggﬁidﬁslhtoaa RRMRA 8581 Hfgure 4

realong.
includes a haptics 37 in dotted lines for showing its encircling around the main

body 34. The haptics 37 have a wide profile along the longitudinal axis 36 such
that they are rigid against a compressive force therealong. The wide profile
preferably tapers from a haptics’ proximal end 37A adjacent the main body 34
towards its distal end 37B remote therefrom.

The AIOL 33 includes a tubular casing 47 with an axial length L2 along a
longitudinal axis 48, a leading optically clear aperture lens 49 with an anterior
surface 51, and a trailing flange 52. The casing’s axial length L2 is longer than
the main body’s axial length L1 such that the main body 34 is capable of fully



preferably tapers froma haptics' proximl end 37A
adj acent the main body 34 towards its distal end 37B

wo eovstiesdpher efrom The Al OL 33 includes a tubuP@r/IL2005/000456
casing 47 wth an axial length L2 along a | ongitudi nal
axis 48, a Ieading_optically'zrear aperture lens 49
wWith an anterior surface 51, and a trailing fla

Theonisaing ghscainga engen scsimentagky st tep B body's
0 1 . . .
oo ety B, S Shitpey S NelyRbodedn iyt PR A bmber 53

a%iﬂﬁtanﬁﬁkﬂin%_tﬂéhﬁe J40ngeh ttdﬂm(iF flaggerabractingyissa pastatior surface
l ength LI. The casing 47 sli lngl y supports t;;?ijl g
piagaint Which avkurnen eB3s eanshlas diapREigy 27 Padfge Tgl& g houses

trailing flange 56.actin S erl .

5 aghrHEE TAEH o Raha e 2 s RBRESPEel | FRgG or gas filled
begémbrahBe Thélsof Spdl WisAGidama e silieomy Yasedt o &later based, for
el ement 57 made from soft gel or a fluid or gas filled

|
meaxempire Balimsed Stalt Selntion (BSH), orrgy @beishiorBpatitig dagsparent
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i B3 e B 1A RPN LSt ns 27 o
ha%ﬂe&l@r. arhEAIOEIMBCIuBSEX FIghgd SR fortabuitihgtagainst ihe main body 34
natural crystalline lens 27 or greater. The AIOL 33

10 i rtolstapedispladedneang of 88 AGIL 3B in & PAYedQfdifestioRhe mai n

body 34];!t o_stap .di spl ment_.o A [ .
post er i _%%Vglc%l?%ﬁl%_ %lgas 4 x%a}t%lfg} Iﬂeg? es mspn A @% aﬁ%gﬂ%l low Diopter
nadiitnaih @ AestaAldBREsiv f)ﬁrp@s@adﬂdr\ﬁhich@i\%@i P pistoslike ngidber 53
for drstance vision purposes and which urges the

pi tstaomaturakextemsted rosisien (geeFigare () aThe ppterl lpess PY iipeapable of

(see Fiqure.6), The optical.elemen 7 .

berares FatieFng s iy § GRRmarot:pe SGERAE Blparicd by
15 ShAREMRY efe’t @hS@Idr MRAhkRn Bi rélaRatiBh ofeyeciHalGaRelyl aating against

di aphragm on rel axation of its ciliary body acting )

agthe npistopHikepinember |53k én manteerias diraction sule thagrthe piston-like

di ' h th h ' -1k
. TERBFESa Samssih POnPrEH toSenoY T HEMe i 06 PR Hedpent 57
57l %igg'htﬁgrehﬁ@ 81 RinBed®Y a MESHIBRbPIEr Srdoh fdd @aF Qision purposes

stre for near vision purposes (see Figure 7). The
pi GtoRigurk d). nEndpistodikesmemberdSF isorrged frogbitpespisgsed position

o P 4R ] O RSP BgBRAL B
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S a continuous variable Diopter strength
bet westinzousi viriabin Diioptee strength rgptwween a minimum Diopter strength

suitable for distance vision purposes and a maximum Diopter strength suitable for
near vision purposes depending on the degree of compression of the piston-like

25 member 53 in the casing 47.
Figure 8 shows an AIOL 61 also suitable for deployment in the haptics
system 32 for correcting human eyesight. The AIOL 61 includes a tubular casing
62 with a longitudinal axis 63, and a flat aperture lens 64 constituting an anterior
surface and having a central aperture 66. The casing 62 houses a shape memory

30 optical element 67 of a natural disc shape, and a semi-spherical transparent



suitable for distance vision purposes and a maxi mum
Di opter strength suitable for near vision purposes

waoelepsnaiong on the degree of conpression of thePCT/IL2005/000456
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pi ston-1i ke nmenber 53 in the casing 47. Figure 8 shows

an AlOL 61 al so suitable for-8eploynment in the haptics
system 32 for correcting human eyesi ght. The AIOL 61 )

i ipidtomtbike an¢raberl 68 bewiogny HBp swifede B9 IeHAPRSGH|aainsh khes optical

63, and flat aperture |lens 64 c tLtt .
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AIOL assembly 31 is set up such that the AIOL’s longitudinal axis 48 coincides
with the haptics system’s longitudinal axis 36 and the annular flange 58 abuts
against the main body 34 as shown in Figure 6. The AIOL assembly 31 is
typically implanted into a human eye 10 after administration of a suitable muscle
relaxant for relaxing both its ciliary muscles and its iris muscles thereby dilating
its pupil. The capsular diaphragm 29 has some slack by virtue of the removal of
the natural crystalline lens 27. Figure 10 shows that the haptics system’s

puncturing members 39 are forcibly inserted into the sclera 12 at stationary

anchor points AP for retaining the AIOL assembly 31 in the annular ciliary sulcus



connection with the AIOL assenbly 31 with reference to
Figures 10 and 11. The AIOL assenbly 31 is set up such
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haptics system 92 is capable of in situ selective displacement of the AIOL 93
25  from an initial position to a desired position along a human eye's visual axis VA.
This is achieved by the haptics 96 having regions 98 adjacent the AIOL 93
impregnated with radiation sensitive bio-compatible chemicals, for example, Infra
Red (IR) sensitive indocyanine green (ICG), and the like, such that the haptics 96

are plastically deformable on heating to a so-called glass transmission



points AP integrally formed with an AlOL 93 of
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developed by the relaxation of a ciliary body can be determined as a function of
the compression spring's spring constant k and pin displacement.
25
While the invention has been described with respect to a 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.



formed of a suitable bioconpatible material, for
exanpl e, stainless steel, PMVA and the |ike.
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di spl acenent relative to the base nenber 102 as a

result of relaxation of the <illiary body 19. Pin

di spl acenents may be detected by external devices or
alClaimstt i vel y the graduations 111 may be inspected by

a direct eye inspection. The actual forces devel oped

by the relaxation of a ciliary body can be deternmn ned
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desired position therealong relative to said at least two stationary anchor points
for urging said posterior surface against the human eye’s capsular diaphragm
from an anterior direction for determining said AIOL’s Diopter strength at said
desired position whereupon relaxation of the human eye’s ciliary body urges the
human eye’s capsular diaphragm against said posterior surface from a posterior

direction for affecting said AIOL’s Diopter strength.

2. The assembly according to Claim 1 wherein said haptics system includes a
tubular main body stationary relative to said at least two spaced apart stationary

anchor points, and is capable of being in situ selectively manipulated between a



sulcus at at |east two spaced apart stationary anchor
points for retaining said AlOL al ong the human eye's
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desired position therealong relative to said at | east
two stationary anchor points ¥or urging said posterior

surface agai nst the human eye's capsul.ar di gphragm )
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Alrelative t@isaigt sationare Raptics systemhio adesrad posiio plpng fhe juman
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nef O &t'8ti onary relative to said at |east two
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of being in situ selectively manipul ated between )
acl.anpilhg assemblyfaseordingionChgms? wiheteinsaid Apen hodyihig ag axial
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Thl%sgegﬁ,@m}wti@gcor ding to Caim3 wherein said AlQL
i ncludes a flange for abutting against said nain body
to stop displacenent of said AIOL in a posterior

directign. 5, bl di . O aj : .
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defadiatiat  sensitive iregion taapible ofi plastisndeformatian eatipysétu irradiation

?e%&htr i%g]ggtri]x?et '€ eét?grlnggtﬂe e fr&!.’liatel(r)]na blf(')rn genlaBlh?ét Yo situ selective
displacement of said integrally formed AIOL to a desired position along the
human eye's visual axis relative to said at least two spaced apart stationary anchor

points.

6. The assembly according to Claim 5 wherein said radiation sensitive region

is adjacent said main body.

7. The assembly according to any one of Claims 1 to 6 wherein said AIOL

includes a piston-like member reciprocable between a natural extended position



di spl acenent of said integrally formed AIOL to a
desired position along the human eye's visual axis
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anchor points. 6. The assen‘olif according to laimb5
wherein said radiati on sensitl3de region is adjacent
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11.  The 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. A haptics system for retaining an accommodating intraocular lens (AIOL)
in a human eye having a visual axis and including a sclera of tough connective
tissue, an annular ciliary sulcus, and a sphincter-like ciliary body having a relaxed
state for tensioning a capsular diaphragm in an anterior direction along the visual
axis,

the AIOL having an anterior surface and a posterior surface, and at least
one shape memory optical element resiliently elastically deformable between a

natural shape with a first Diopter strength and a deformed shape with a second



axis, the AIOL having an anterior surface and a

posterior surface, and at | east one shape nenory
wopicsaedo9el enent resiliently elastically def or Pebi2005/000456

between a natural shape with a first D opter strength

and a deformed shape with a sBtondDi opter strength

different than the first D opter strength whereby the
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20 13.  The system according to Claim 12 wherein said wide profile tapers from a
haptics’ proximal end adjacent said main body towards its distal end remote

therefrom.

14.  The system according to either Claim 12 or 13 wherein said haptics system
25 includes a tubular main body stationary relative to said at least two stationary
spaced apart anchor points and is capable of being selectively manipulated in situ
between a clamping state for retaining a discrete AIOL having a tubular casing
with a longitudinal axis at a desired position along the human eye’s visual axis

and an unclamping state for enabling in situ selective displacement of the discrete



between a clanping state for retaining a discrete AlCL
having a tubular casing with a longitudinal axis at a
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an uncl anping state for enabling in situ selective

di spl acenent of the discreteAlXOL to a desired position

al ong the human eye's visual relative to said at | east
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i nsetectiverelecaymapnaticn@diativh Soabnabling iandu iselettdi digplacement of
scl era of tough connective, tjssue, .an annular, ciliary .

5 ube dategy BrEes AHONefo fideaired PRsifigh b MaIgmLEYes visual
r ealx%fe‘f'atﬁle% gaih% F%?ﬂ%%@h&% ﬁ)a&as@ﬁwn?fy ﬂicﬁ@)ﬁ%&lﬁm in

an anterior direction along the visual "axis,

di screte haptics system having a tubular main body

with a |ongitudinal axis and at tics each

| | east t. ha .
wi th atTheetystenbaccopling e &14Bn e wherrn sulgagiafiop Sensiifve region

peﬂ%ﬁfa@éljrt%gidt Eintb%ld?h connective tissue of the human
eye"s’’scl'era Tor seffanchoring inplantation in the

human eye's annular ciliary sulcus at at |east two

spaced apart stationary_ anchor points f taining .. .
t hES- Al @b digcesig %F@nweﬁ%wgey@agcv%{}@? AIOL) Jor ypplaftation in a

fL%@g%f%sﬁe;ﬁaiVYﬁé Y viusPia¢ %ﬁpin%hﬂﬁ% 5 8de RS tBﬁg}Pconnective tissue,

an annular ciliary sulcus, and a sphincter-like ciliary body having a relaxed state
for tensioning a capsular diaphragm in an anterior direction along the visual axis,
a discrete haptics system having a tubular main body with a longitudinal
axis and at least two haptics each with at least one pointed puncturing member for
penetrating the tough connective tissue of the human eye’s sclera for self-
anchoring implantation in the human eye’s annular ciliary sulcus at at least two
spaced apart stationary anchor points for retaining the AIOL along the human
eye's visual axis at an in situ selectively displaceable desired position therealong

relative to the at least two spaced apart stationary anchor points,



relative to the at | east two spaced apart stationary

anchor points,the AIOL conprising a tubular casing
whansngiosd | ongi t udi nal axis, an anterior surf aP€I/HRA0F00456

posterior surface, and at |east one shape nenory

optical element resiliently eloasti cal | y deformabl e

between a natural shape wth a first D opt eg)[nstr ,n%lth .
and o dat d¥lgRe comapieing & HUbUlge SavaE PSR OPELHgER. axis, an

di ff h id fi ' .
MR b a5 5 ERLEHL 2 bt i

befiyastt RsilieRilyemsitant aéfosmalle Hebwéar a diasirahskapei withra first
pur poses and a nmexi mum Di opter strength for near

viRiopter strepgsbeand asdefarmed skanedritk aryeserd Daomigl sireggth different

agai nst. .t he human eye' I dj ¢ .

5 afber S ot SUOTEr Gt SR e AR AP S BBy variable
stiRpe Nstidngt hethesdn’ @d niigmhih ODicpieh strbgdth r flradtanoe vision
of the human eye's ciliary bodé urges the human eye's

c qpuposas and a praxiagumddiopies Strength fgyoeRYISHN BPIKEe from

a posterior direction for. af i .sal : )
D1 bpt ey Pertgrer. Stdtoer Beinky bEEl AR e hopm fove'sy capsular
whasstirBghherofta Rinl @ftefiys t@fEcEoIBion dwelnihing de aCdl’s Diopter
| engt h %I along its longitudinal axis and said casing ..

10 hastreagthaxii the desited [position|stely that gelewssiinn abitheahuman gye’s ciliary

erein L2>L1. such that th ' . . T8 '
S B T R 3, B SRR YA Gy Horace
adjryptaPidterdk dRKEidroRe affeditiitald A10BI stibE%y sgergpthal
length LI. 20. The AIQOL according to either Caim18
or 19 wherein said casing slidingly supports a

pi st on-lik nmber .bet n_a.patural .ex RENe
cottes é‘bﬁd‘ﬁ@f ggcarding t&?ﬁ%‘fn ﬁg&eéermg G %@g@gg%ﬁ%ﬁg thatl body

15 COPRI §S 8461 RASHE LO rhl@ﬁlgrn@m@ﬂmﬁm taQisSAidls € ¢asidg has an axial
Di opter strength. 21. The AIOL accordi ntho any one of

Cllength 18 #longOitsadengitudinab raxisompherain ng2>L¥ |suglydhatofhe haptics

butti [nst.th ' t t I .

i SpieaR SRR O issabnent Fin- BBk b P alang pnggusiment
Th@rohk Rt §Rmdhe thaiPbedyy s axiel 1%%@@._% 18 to 21

wherein said AlOL has a natural Tow D opter strength

and rel axation of human eye's ciliary body increases

o050 B R SRR S B3t B o Sl ARG Rt

supports a piston-like member between a natural extended position corresponding

to said first Diopter strength and a compressed position corresponding to said

second Diopter strength.

25 21. The AIOL according to any one of Claims 18 to 20 and further comprising
a flange for abutting against the haptics system to stop displacement of the AIOL

in a posterior direction.



a natural high D opter strength and rel axation of the
human eye's ciliary body decreases the AICL' s D opter

wa@eosngod 24. An accommodat i on nmeasur enent i MPCEME20050000456
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nmeasuri ng accommodation in an experinental set-up

i ncluding an ani nal eye havin/ a visual axis and

i ncluding a sclera of tough connective tissue, an

arpul aTheiATOH: yceording & amyneheaofsPlaimet®io 25 whetin saig GIOL has

body havi relaxed state. for tensiqnjin

ci PRt TiRDieh. Siengtt and oelroioR I Bnpiiat SREHREy body
ax ' t irShdig: (&) a rigid base nenber
V\A')&bﬁreg&ﬁz%étgggﬁgy%it%gfrﬁ?fggt?ﬂ%gnet rating ?he t ough

connective tissue of the animal eye's sclera for

sel f-anchoring sai d base nenber in t i mal  eye'.

i arhe il seRifteg S S S Tieclatng HoCPL BTy G AtOL has
Stfh{ltﬁ%&ﬁ%@?ﬁ?@ér BRLIMIS an@NElaRAYI6f theCRihaRkye’s ciliary body
aperture; an ) a convex shaped nenber for placing
onddcheasanheAlOtyeDoptapsehgth. di aphr agm from an

anterior direction and biased away from said base
menber in a posterior direction for urging the

capsul 3, 4t R Hon mBaReShE iﬁflpléﬂt B E il e@Burim fccommodation
havi ng an upright pin passing through said aperture
whigr sieaperiméstaiasétap dicladieg ami amimadyeye shaying ar yissaddgxis and

araRAEiE P BE PEOuES: CUGENY s A i NAD GRE Avlgus, and @

SHEHAA ST o BT 1 G g ot

poditplaagmfiniah anleeiogtitection along the visual axis, the implant comprising:
(@) a rigid base member with a haptics system for penetrating the tough
connective tissue of the animal eye’s sclera for self-anchoring said base member
in the animal eye’s annular ciliary sulcus at at least two spaced apart stationary
anchor points, and having a central aperture; and
(b) a convex shaped member for placing on the animal eye's capsular
diaphragm from an anterior direction and biased away from said base member in
a posterior direction for urging the capsular diaphragm in a posterior direction,
and having an upright pin passing through said aperture whereupon relaxation of

the animal eye’s ciliary body urges the animal eye’s capsular diaphragm in an

anterior direction for urging said pin through said aperture.

25.  The implant according to Claim 24 wherein said pin has graduations along

at least a portion of its length.



