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-1- ACCOVMODATI NG | NTRACCULAR LENS ASSEMBLI ES AND
ACCOMVODATI ON MEASUREMENT | MPLANT  Field of the

I nvention The invention pertains to acconmodati ng

i ntraocul ar | ens assenblies and” 5 apparatus for
measuri ng acconmodation inlan experinmental set-up

i ncluding an animal eye. Background of the Invention

AGERARRETING INTIEA GO TR 1PN £ SSk R TES A
o VOASSESTAMOITATION MERSIREMENT FPLANT AL on

accomodating i ntraocul ar |l ens (hereinafter Al QL)
. .assepblies, .the contents of which are incorporated
Flelaé’}é fIByentien cnce. The Al OL assenblies include a
haptics system adapted to be, securel '

f, d i .
hurBR IBYRAUPTLRFTGIEF @ i@?%%@&éﬂg?g%&@aéﬁsmm and

o 08 R LSRR P ] B i o

a_nin%ﬁ;%ie.nuousl y variable Diopter strength affected by a
-~ hu

n eye's capsul ar di aphragm acti ng thereagai nst
froma posterior direction and under control of its
Backprowd ef the kevaltiomry body. The haptics system
includes a rigid planar haptics plate wwth a

t elCopaABhRY k@R P TNhithefatioanl $ipplicagorNenFOIHIL 0180653

- haptics plate and the haptics nmenber are preferably :
entided Acaommmodatipgakens Assermblyeandpublishedamser P6dl Infernational |

commonly owned PCT | nternational | i cat.j on No. - .
Pubiarion. GMPOORAS SRAISREH sEBeYI 4 LUeTaey acommodating
. bl i d wnder RCT i Bubl | ' R .
L L e
incopfirated Fbein’ l?ﬁf gé SRe. NMWEBNRDL Akenhipdi!ihemde\sShafies system

e not readi ol dabl'e thereby requiring a: ,
adaptedl ab ibectecutely OBxéd i ailnmmdweyeBsamlamcilifryasuleiOat at least
assenbly into a , ,
two spaced agart stationary anchor points so that it may act as a reference plane

for an ATOL of continucusly vaﬁable Dioptér strength affected by a human eye’s
capsular diaphragm acting thereagainst from a posterior direction and under
control of its sphincter-like ciliary body. The haptics system includes a rigid
pia;iar haptics plate with a teiescoping héptics member for sliding extension. The
haptics plate and the haptics member are preferably self-anchoring as illustrated
and deécribed in commonly owned PCT International Application No.
PCT/AL02/06128 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 ATOL 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
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25 human eye. Still further, anterior novenments of a

human eye's capsul ar diaphragm may | ead to bul gi ng

of an AIOL assenbly in an anterior direction instead

of affecting an AIOL's Diopter strength. Mbreover,

the AIOL assenblies do ne-afford in situ :

re-adjustnent along a hunman eye's visual axis which
requiBM 88 18-cap8ildl '@ tdbfort h&BBP Ueahir@niiaf el siliject resort to

thereby requiring that a subject résort to wearing
weasipgspactheks or undelepiy aguzicil procdurpfocedectng bis eyesight.

correcting his e%eshght. US Patent No.. 6,739, 722 tq% )

La§lfetRaserdt Ng. . 6.i/BP722r ta dpoastie gels ak i Bhstratgs pandydsscribes

fo asuring. acconmodati on of. a,human eye | [

sppgafus G heati tpagarmmoneion ol & UHER wF Bfbbdl Mect o
I e t R :

B e P ST I B0 e SicHiBg aperture
are paEMohED D the wiess thet fagret appassetotvasdz er afvay Heonh ahgéns, the

remains constant to a subject |looking in the viewng |
appapet siar efrthg daxges semamstaeasing taaceibiens loekigstinthe adewing

Summary of t@Ee IHyenti ogee 10 One aspect of the '
aperfire Jegardiess o ithe AlsHNGG it Brad WE¥Ghnodat i on

measur enent inplant for measuring accommodation in an

SunfB ioﬁﬂé%vé@fiéﬂjp i ncl udi ng an ani mal eye having a
I n )

VI Su axi's a I'ncluding a sclera of tough ,

connective tissu an_anpul ar _ciliary .qul cus, :

sp nrﬁ"’ctaegp?ﬁ K ct;ﬁf:i QFVeBgdwveﬂ \(/)%ln%rawragl% a%i(!rzdag({bg?@odat1on_
meag&rerﬁfﬁﬁsik@]bﬁ‘tgf i Al ARNOASHTOA in afh BR¥eRMrh&ital set-up

Irection” 15 along the Vvisual axis, the inplant
incle@inpr ars iangnal aye davirgi d Vigse arishand niclindiag aptless of tough
system for penetrati ggrt he tough connective tissue
conrgctivietissvicnmn eyenlar selizay ssulens, suids aspbpegterike ibary body
base mber i he.animal eye's.anpular.ciliary. . .
havigg aidasd saic) 5N QHRE A 528 Iap dRphtagty i, pifetior dircotion

: I,01.S V| :central aperture; and 20
alor%gtflggﬁ%%%z}gis, glﬁgi%ggg?rtedr@g'rpﬁ?%g pl aci ng on the ani nal
(a) eyQ' fighkPRaYé ahember 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'é capsular
diaphragm from an ahtcrior 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.

Brief Description of the Drawings

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

practice, preferred embodiments will now be described, by way of non-limiting
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di aphragm from an anterior direction and bi ased away
fromsaid base menber in a posterior direction for
urgi ng the capsul ar di aphragmin a posterior
direction, and having an upright pin passing through
sai d aperture whereupon reBaxation of the ani nal
eye's ciliary body urges the ani mal eye's capsul ar
exaﬂb%@ heagMvith Rfcred& 0tRE betordpagdhg erawirgsuingwhih similar
said pin through said aperture. Brief Description of
parts he likewise gamiberat, ded in whiehder stand t he invention and
to_see how it can be carried out in @Fqﬁg %
pr Bierk éacempe PeRtins VIR P 38vAIerioe g & huggan,gye in its
non- | i - _exa neference to
natqﬂ@e%gg%ﬁ%cﬁaog PP ﬁg}é %fﬁhe @11“31“ b%d?part s are
W56 QUITBES Sbtici Pk oY‘@hcihteﬁblg art $f5a duGi@SSye in its
sect ‘'on view of an anterior part of a human eye in
naturilsdistaa¢erviglom&aidines irom axinbplanefitne human batlypl ane
of the human body; 5 Fig. 2 is a cross section view
of F@ éntselﬂnoﬁxlﬂadﬁd ol?el'a)qfitiﬁﬁnw@yé qfnaj feo eppppengnt AIOL

assed ﬁn ggﬁigszlp%gsc%egtg qgtpéﬁsn éy(sgf:lg éi%‘%l %tnr? orfa!/tl%% leopter
stre gqﬂﬂaﬂ%? ot 1h{?&itﬂﬂi ng a discrete

t cs sys man I'sctete natural '| ow Di opter

St FeNQL i af) a@semﬁleﬂcﬁ@itd&é\@%ﬂﬂlgﬁretﬁ e AIOEs agsembly;
invention; 10 Fig. 4 is an assenbled front view of

Fi . & i3'an a%@:lbhtslsmlmmﬁw ofFigurs3 issAHAL asseanblyed
si de view of Fi e s ALCOL gsse
fofilp m.adangw%@é F ees pionraan il T LE DT\ nfls prtural

nat. raI along line B-Bin
eXteEfiﬁ‘aPQSI on af calg negg Bﬁn%lljteg)gl nal -cross section view
of p eg ggre & oo tﬁﬁmlan cRoss1SetORPVRSS QS PRIt i P9 AIONGin a
line B-Bin Figure 5; -4-
compressed position along line B-B in Figure 5;
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Fig. 8 is a longitudinal cross sectional view of

anot her discrete natural |ow Diopter strength AICL in

its natural state in accordance with the present '
invention; 5 Fig. 9 is a _Igr]gitudi nal cross séctional
view of a natural discrete high Diopter strength

AlOL in its natural state in accordance with the

present invention; Fig. 10 is a cross section view

of an anterior part of a human eye showi ng an

i NFig.8 ispolontitadinal cRisgseetional vigwofanstes|djscats mgtural low

the human eye's visual 10 ,axis in an axial plane of
Dioptee stumeih bAHJL i gis Datyral Steiody EergasRe FUR Bie apesent

anterior part of a human eye showi ng a subsequent
nveRlion; j on of Figure 3's Al OL assenbly al ong the -human

eY¢is ¥ijs uaallonﬁﬁi(ﬁnél,oél‘log% l'EB@ﬁ@ﬁéﬂ igw Of £ ansighladiscrete high

contfaction 1man axia ane of the human body; 15
Diopie8- stichgtls AIQEr $pews inatural estatef im aotbrdange Awgh the present

assenbly in accordance wth the present invention;
inventign; 13 is a front view of Figure 12's Al OL assenbly;

Fig. 14 js a side view of Figqure 12's Al as Vi :

Fi %.lg-llﬁ is 667 SEHQITEROAT P ARRBIOT ALl & P@ﬁﬁﬁm’mg

of . a human . k00 b LH 1 | b, 8inObve’s visual
o Bl A, BERQB 0N, Pl a8l Mnctye's visn
axislinShihxialPlhfe bP iR hidhRbodyane of the human body,

I'g. 16 i's a cross section view of an anterior part ,
of Faghlinra enoss sbetiomyiewaof ahsatgriontpagoef @ humapfeye showing
Figure 12's Al C]__assen:oaiﬁ al ong t@eﬁgum& e's '¢ visual

a subsequent pesiton of Iigngsehs Ay apFmbiy MRS %@%EY? §rys

.in an axial .plane of the 2 n.-hody.. Fi '
acis e ruaperoatife o GAPsias coBfActR o AR ixial pibne o i Fman
bodjy,rml ant |

Fig. 121isa perspecﬁ_ve view of a unitary AIOL assembly in accordance
with the present invention; | '

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 gye’s visual
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; -

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.
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for neasuring accommpdation and acconmopdation forces
in an experimental set- up including an animal eye;
and Fig. 18 is a cross section view show ng

depl oyment of- the-accommodation 30 neasurenent

i npl ant of Figure 17. -5-"Détailed Description of
Preferred Enbodi nents of the Present Invention

Detgf%%gﬁ%g?ﬁggﬁﬂ ‘og' #ﬂ%%ﬁ%ﬁ%mﬁ%ﬁiﬂl@ﬂts%ﬁﬁ’é Fes@it Invention

VA n Dt t I uman eye 10 having a visual axis-
Ln i n ral n i Vi Sk
coRrFb a2 B TS Seclih fleSE ISR dkcticbart of 2 human eye
10 w a@ﬂ?ﬁiﬂ P8 VHNRNieanka] hesr and daaneavislon conditions,
peripherally

connected to a spherical exterior bod
respBBiiel9f it engixialc planecs e husmnebcbd}omﬂ’bashumglwbe{% has a
-~ 12 at. an annul ar sclero-corneal ,juncture '

13 An_irj
corrtd 1h\]§gﬁﬂh¢aﬁm e@:lwcm & tahsPhsifgh SEiFEI0T P9dY0 Aadesof Tough
I 00] at  t - I i\
cont e et B9 8 B6SrF SARF by RS Lot g e 1.
cha. y C ‘ p
An GRSy BeBapBabass flabiateln M oot 16,3 e sl
corrgcihll p&&m&ods 49 divigk udle sheinkh agye’ P aateios qmarh Gl ag anterior

ary muscles 21 fired bg par asynpat hetic nerves. -
chamber ¢77ldmi y pustaricrscizanberel $onhephingtardike, periphgral structure

fib 22 whi [ [
knowhease er??’mmgﬁé‘@aagtiﬁéﬁa 2% Ry et e ofang RATES Milscles
apsul ar bag 2 ith an i Of: d ;
21 GRECHY e SRt feBiar e dinGriies 3 #pdmected t
; R . Q. r t Tl d ; "
zon§lGF btk 27 Whith it i’ 9" poHipiSfily orogied bl he Yqhimarial edge

of aS@k@ibtard?k@éwh he the dlapsulac bag @3l wjthramt amteri@s cagauin 24end a
the ciliary sulcus 28. Remmants of the anferiqr
posterps vhpsulel 26/encobing e nasural srygtelline dsas et £ b6 1BY S {p 16 and

v B ot A R e O S 18
capsul af - i o Cibi
T

ant? Laagkulte higc eSS micy Admsle Affer etsiotibn fithe viiniral crystalline

greatér positive , o g
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 to
thicken to its natural thickness T1 along the visual axis VA for greater positive
optical power for near vision (see Figure 1). Relaxation of the ciliary Eody 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 a_sseinbly 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 sﬁlcus 28 for retaining an AIOL

33 therein for enabling spectacle free vision over the nominal range of human
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optical power for near vision (see Figure 1).

Rel axation of the ciliary body 19 tensions the

zonul ar fibers 22 which draws the capsul ar bag 23

radially outward as shovvnéby arrows A for

conpressing the lens 27 to"shorten its thickness

along the visual axis VA to T2<Tl for |ower positive
isi@Pt il g&(@r Qdm A5 hrvhedesVh Shbilar 2haihSBedy 39 Ukith 2n. axial
Vlsnslzilpgl}?%sh -5 S\%Wn; two part Al OL assenbly 31 nade )
lengtl O Aung alibegitidinal axdeBpasebFeguet )y and asprshofdiametrically

PNI MA, and including a haptics system 32 for, self-

- oppesitehisaritieg 3 hiangentielo sxionding MTRATEYE I OpPe§ite ¢irections in a

ok oS A 0 M e e
orn Qg RSt ) 8T B! sEncpief eSS i

strerfyth FBE Fdrdedl P@he@%ﬁ@ Bfto (e gy itrmetlive atsu@cpaibunedn eye’s
' y

i ametri cal opposite haptics 37 tangent_i ally
scleex@2ndTheg penetratingnmemberspd9i ans grafexabin simensigned so as to

front_vj f th ti 1 2. The.haptics 37
pendivare Sighily mese t DAL oF § aFEE S SRIShaF B AR kR

| 38 i ¢ it '

0 88l Sk LRIAES SHEP B RCH RS F00th e end
42 ﬁ?g&‘&@as%w GRLHRnCE SRUBIOE COrYRRRIRMS femd€ kad @31dich that

e penetrating nenbers 39 are preferably dinensioned

the SRIABolY 34pBneipableof higining awianpingnsthel fordightly clamping
sclera's thickness of about 1nm The main body 34 is

the AHOLI38 thereinofThe mabxenyd 42 amd thefemgle enditdrarg eaeh provided
..end 10 42 for releasable. interference tit into. :

withe R i b 2 St et LI rPL T 41 gan H ifbd ppert by
3 S 0 K i i s t .

il opRBR; NprBRAL R ors SEFRRT Ho°hdf uclithping e for

enabiithgdndidl NgishpBehennel 48 aABORAGE Hoo Vhshitioning t puoses for
axtally directed bore 44 such that the split _ring 41

compeisatingpforzepsalpardontnpction,s its teatire roplaceeient & necessary, and

surgi cal tool (not shown) to an uncl anping state for
the lilg. enabl i ng axi al displ acement of the AIOL 33 for.

po_ﬂltei ggﬁtﬂ% BT R29E % R profile in a plane perpendicular to. the
longitudinal axis 36 such that they are sufficiently flexibie for encircling around

the main body 34 in a direction shown by arrow C for facilitating insertion of the
haptics system 32 through a relaﬁvely small incision into a human eye. Figure- 4
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 férce therealong. The wide ?roﬁle
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
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- withhaJeadiBg FHanggy ¢4 a0 4 g janeg

conpensating for capsular contraction, its entire

repl acenent if necessary, and the like. The haptics

37 have a thin profile in a plane perpendicul ar to.

‘the 1longitudinal axis 36 such that they are

sufficiently flexible for encircling around 20 the

mai n body 34 in a direction shown by arrow C for
conthéng itﬁca&ésﬁt% unshdrig an @uﬁtﬁem strblapionper dyant the @3in body’s

through a relatively small incision into a human eye, _
axiaFlapgtield. Thewasthesd Aslidipghe sugportsra @éulaspistopdike member 53

showing its encircling aroungd the [ body 34, The
S0GEHAE Foh Ot artace

.axi s, 36 such that r i di JaLnst ‘ ,
ogeiflgpibat s 98 s (U iapiileh 3VBEAS, The ATQL 33 houses
&f l SefdeffNsT RABEIBem JTOXENBE aefi@id3dAgas filled
2 S%%?%%M Qﬁ%l% body334 t owar ds itg di st al end1A§7B
mensigané.e Thersefrr gol of Nuidl Mlay3Beisilicemebased obuwvaier based, for
casing 47 wth an axial _length L2

I o
exampleg akiiord] SaliSoIuEn SBFShIPn 4T AFEPGompatple transparent
tqu i g A BHCHRLER0Y AT Hhh P o B et 27 or
e 60 100 534 DaRgE s i oy 34

pable of f

to step HigHihdctsert RE the N0, 37 ikhqigtaivraiijectibnent stroke
longér than the main body's axial length L 1. The

caShagptita¢lenieny 57 s ppoatusal adise shaper wish s rptural jkew Diopter
strengih ge ABEeE ViRignITROBA PORC JFacidBe Bigairilte Member 53
whj. h ' 5 ' ; . T
o S Bt BB o TG Sy i o
beiﬂ%‘%}%ﬁfg@eﬁaﬁg&%@f lde®Srmied toh GefirnttdSsHabk 1§th force imparted by

t gel or fluid may be silicone based

2 huGian/ed<s chosetat, dibphragex aniaxabiah arfdmd:Baiyt by actinghagainst

(BSS), or any other bioconpatible transparent liquid ..
the pistomdike metrbert b3 ein ABesNISTION | diFeqtion Fagh Shat; e piston-like

ey S S B bRhiH il S50 e Bt e 57
bulg?t?éj%e?éimo for rendering a high Diopter strength for near vision purposes
(see Figure 7). The piston-like member 53 is urged from its compressed position '
outwards to its natural extended positibn by the optical element 57 reverting to its
natural shape on constriction of a human eye’s ciliary body. Thus, the AIOL has
a continuous variable Diopter strength between 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
incmber 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 .apefture lens 64 constituting an anterior
surface and having a central aperﬁlre 66. The casing 62 houses a shape memory
optical element 67 of a natural disc shape, and a semi-spherical transparent
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10 to stop displacenent of the AIOL 33 in a posterior

direction. The optical elenent 57 has a natural disc
~ shape with a natural |low Diopter strength for

di stance vi si on -purposes ggq whi ch urges the

pi ston-1i ke nmenber 53 to natural extended position

(see Figure 6). The optical elenent 57 is capabl e of

- pistBRIING fuefibel B8 hivilgast flsrdiracdes®riuppbsed against it optical

shape by a force inparted by 15 a human eye's
elemaps6] andda zphvexy ehaped giosseaiaronirficei Tk agpinsh whish i human

v RO o 5 DU LI MR 20 10 Ak Diopter
53 ¢ _ i1 on Wit 5
soeee S S TRAS RS g Wi BB e s s

| | i i 8ffrmedstoo dBfrRRIEshape Seith some
cap%%urbrf([ege%g Fé%%é%tf}g?%%?{:?i}éan?nber 53 is urged f?om >

of it thulgiappthesss the Jehtrah aplrture BArats relaxitien reft arlaiman eye’s
_.extended position by the optical elenment 57 reverting
ciliary biody fonmcprasing fepdlQh’comtter #Fangiof a hunan

LRt bhoe o SapL A bl SullE OE RS B s
svo B, SA3HY coRbARLL skl DA ATEI B KBS AORRRI s 52

witlP 4 "IBRSARIASPSAY 939 206 4 PRndegifex AbernrPiansd confituting an
the piston-like 25 menber 53 in the casing 47, .
anteriogsuefate. s Thewasmgpr8 DhoBdesad sbapauinentsiry dpsical clement 86 with

2 netnah ROy i0s] GhADE TG & CSEOTIOr SRR PR ITRER AR o'
62 w,ih a | ongitudi is 6 f i@ty - ,
comfltiinighE 8, GO e B ety e AR TSb gt
Iheao&?cgé.gf. éﬁessu{l& 6nathBE 16881 Dibpe SPUSAE s RABSpable of

optical element 67 of a'natural™disc shape,
beirdebsilien@W elasheillyc dbfdrimisioas exmpressedi shiape-dri kalaxation of a

menber 63 having a flat surface 69 juxtaposed against
huntaneeyst cidiaty bedyrmnging its sapsulae diapbragin 45 A2BEk BF | RASIEnIOT
~surface 71 agai nst whic human ''S..Gapsul.ar . - .
surfapeph ik ARARE TR ﬂﬁ‘fééﬁs?ﬁﬁaﬁmﬁftﬁ%g‘t@rgs GPU Srength in 2
simit®BkRion as the natural crystalline lens 27. - _
“The implantation of an AIOL assembly of a variable Diopter strength in a

human eye 10 after removal of its natural crystailine lens 27 is ndw described in

connection with the AIOL assembly 31 with reference to Figures 10 and 11. _The
ATOL assembly 31 is set up such that the AIOL’s longitudinal axis 48 coincides
with thé haptics system’s longitudinal axis 36 and the anmular flange 58 dbuts
against the main body 34 as shown in Figure 6. The AIOL assembly 31 is
typidally 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
puncﬁlring members 39 are forcibly inserted into the sclera 12 at statiomary
anchor points AP fof retaining the AIOL assembly 31 in the annular ciliary snicus
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strength.. The optical element 67 has a natural |ow
Di opter strength and is 5 capabl e of being
resiliently elastically deforned to a deformed shape
with some of it bulging through the central aperture
66 on relaxation of a h N eye's ciliary body for
increasing the AIOL's Diopter strength. Figure 9
{l géis@, SAl ehly dapisodeoved budihehat its
28. E%%ég%%%%‘%% fore }go(?gg%?i ng 5éeye_s\i ght. The AlCL :
longiftindlGh4d S and UBUERY ce-direogotial arkD préfetably co-axial with the
ongi tudi nal axis 83, and a_pi ano-convex aperfure .
visual exs BA amhtie traflingflomge 56 i vrged<n g peEenqn dirggiign, granst
82 houses a shape nempry optical el enent .86.wt
the capstilar ahampngR: SaEISIARE $TAS 10 e 0F ORI go free the
agai nst which a human e.s r: o S axim
AIOIdgg é%thsfxggﬁ}esccf%?regﬁdee%?sﬁﬁant%% gﬁmm(s# % op?er | -
; fs%{ég,- i i 'aﬂegz&rp%ﬁed‘! aC gnsiadtisralof hgheiliary
pr%trop e%ﬁ%ts?lglig?ﬁﬁgn%éi}ﬁ%apa | & of 15 bein
body' 185shdbedy the AIGE!3Tal hssurted iis rmateme extcndgf pesjtign as shown

shape on rel axation of a human eye's ¢jliary.hod
in Figwg byt minizpen iopsr spRmgtinsbisihl domdistang vision purposes.
ost.erior urface 87 in a terior_di
1o vt o oRpseodn s ALY b 16 AL 6 xeme
fashi on. as_t . . ' .
exterdi podiich il AR it Yt Y IeRs) pRBpllg Womphessbliopending on
the ! 6F 1k rcﬁggnar icBnRactish Hhereby edienidfhidd és aceommbdation
off 1ts” natur crystalline lens 27 is now descri bed

abilifyh TE®abeshinodatioh ebility off the AIOENDI ys BastewedrPy prizing open
reference to Figures 10 and .11. The, ALOL assenbl.y 31

the spkt meg 40 mndunavingthe HOIAP O1In ATy PUFHOY on.gs evigenced by |

e Fhe A
e s AT il 4 £ B 1

SRR BEv? BRI aFk o 01 FRBn kg sothy AlOL
assez?%%yeﬁl SEPirSts kRkiefdnY in ewbUebpiite Fist| the AXDlaeasambly 91

relaxing both its ciliary nmuscles and its iri.s .
is uniteyl essoferibiy it inaluidey 2 i hsplplejq_oisw_stem e9?ea§5»§up%lf-anchormg :
NI AT W AT AN o e
points 2b 1428 APH S5 > %ihSH ATOL 03 of variable Diopter strength. And
second, the haptics system 92 has a longitudinal axis 94 and includes a pair of
haptics 96 which are capable of being plastically deformed from an inifial acute
angle 8, (see Figure 15) sﬁbteﬁded with respect to a plane 97 perpendiciilar to the
longitudinal axis 94 1o a less acute angle 6;<6; (see Figure 16) such that the
haptics system 92 is capable of in situ selective displacement of the AIOL 93
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-compatibie chemicals, for example, Infra
Red (IR) sensitive indocyanine green (1CG), and the like, such that the haptics 96

are plastically deformable on heating to a so-called glass transition
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puncturing menbers 39 are forcibly inserted into the

sclera 12 at stationary 30 anchor points AP for

retaining the AIOL assenbly 31 in the annular ciliary

sulcus -9- 28. Figure 10 aL o shows that the Al OL

assenbly 31 is deployed such"that its |ongitudina

axes 36 and 48. are co-directional and preferably
tem%}g%% ﬁgggx\%%ﬁ B PunydrS 4’ kS al/A6 A0 derhieraturai But nofficiently

IS urged in & posterior direction against

low kb @s eapstdanagh aphnagrey2d delisiomitergabstmecturesbecone

sufficiently taut to urge the 5 AIOL 33 to its,
exFigares ¢Bmpdeb’ sbowost EFeIMBOIZHONAMEASUPSTRFRS TRARt(AMI)

o e SR o B .
gxpe%ﬁ%%tﬁé#t%? @h(@\%&g ahSnfnal e éihﬁlag)‘té SBn & b 86 therefore

in Figure’ 6 wth mininmum D opter

| Likeoideehnghberodi AR a1oriodi BicAnike o psievallpwegias@dar rigid planar

the case of capsular contraction, the AICL 33 is_ .
baseLimahiber 162 aasd aecdntsl epertare 10D dhedmge mepbet | @h maiudes a

rather it remains at_ |east partially,coppressed .
hapiiopepetem 104 18 hiied € 00b RIS e SAEI ot SREH G PapLaring

B R g BT A" D o
107 %ﬁilﬁbﬂg st 8 add! r?ﬁ%i%éibnéﬁ Nr {lacihs . oD kh NéhitdaE efb'©lcapsular

n terio Irection as evidenced by the gap.

diaphedoaReTy o AhOldnseridrmtigectith androvided pyith ani npright. pin 108

as seen in Figure 11. 15 Figures 12-16 show an Al
haviagsepibhgad 10%and pasung| the aper&urs) 163. g%@ﬁﬁhq% ig¢ludes
but djff therefromin t ts:.. Fi t ' ,
s scaiooLobszuigns 11 Shervriced of FSBREh i bon et gy and
t 1 t . _ '. . .
see B 5 L L A ede Sag 7 Flacietiieen the

baéesﬁz@h-lb%{j‘igi aAA%RE conPet Shdpetifnknibes Y Ifyr fuine then thart to be

an Al 3 of variable Dopter strength. And 20 ,

stopped Bydthet p'lmhga@tm% abyttingna ; %afnsta@eabasgmmgremmh 'H&L. akng base
4 and includes a pair, of _haptjcs 96 i c e '

membkgrabla B wwvey shapedi @emBer d]égﬁg ARggthe, B éﬁg i35 dreferably

ot SRS oIS AR o AP Rt et P

and the like. Accommodation is determined as a function of a pin’s displacement
rélative lto-the base member 102 as a result of relaxation of the ciliary body 19.
Pin displacements may be detected by external devices or alternatively the
graduations 111 may be inspected by a direct eye inspection. The actual forces
developed by the relaxation of a ciliary body can be determined as a function of

the compressidn spring's spring constant k and pin displacement.

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.
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| ongi tudinal axis 94 to a |l ess acute angle 02<01 (see

Figure 16) such that the haptics system92 is

capable of in situ selective displacenment of the AlQOL

93 25 froman initial posilti on to a desired position

al ong a human eye's visual axis VA, This is achieved

by the haptics 96 having regions 98 adjacent the Al OL
Cim@%: i mpregnated with radiation sensitive

I 0-conpati ble chem cals, for exanple, Infra Red

(IR sensitive indocyanine green (1CG, and the like,

such that the haptics 96 are pl asgﬁcal |y def or mabl eda'
I. onAmeagdomynodations pleesRresieny| naalant HfJne 12 gecommodation

. tenperature higher. than a human gye' s : .

in apesRerRERtEl BEirUR ARG AR, ARl Ses e Al gk and

incif e, ' LRILE; [ ilidty B1@%, and

e TEEACRE O SRt S i e and o

sphihé®-like fhrf Bodyehavimigniangelared romidafiroterimhing 2 capsular
accommodation forces in an 5 experinental set-up . .

diaphreginu it Ay asierien direbtiey alagignibeatisuad agish theaiplgat eraprising:
therefore Iikew se nynbered. .The AM 101 incl udes

(2) gonenenl pase amb Bl fgPAPTFs, S4om, 10 PREEEING @8 tough
and a _ centr apertur 0 h

comfii 6604 s BRI e 0158, R FRACRERAE 5P buse member

' | * i iR} g tiekisk o JpaobE npad Ofati

I e 0 R o ationary

anciithpRats renbievidd a tedralapatirg; sidped and di mensi oned
~ for placing on an ani mal eye's capsul ar di aphragm 29
(b) f r encotrexashapddormennbect fo5n plasiRg RN Jag Maﬁy s capsular

. upright pin 108, having a pinhead 109 an ‘ .
diaplash grorh A8 AR AEEoHO i, B <0 P B B member in
RO i 3| 1 i@ aPhdsiBi&H direction
2 PRI it Sh Rl YRS e i LR T ORI diree -
gl ine3in GOABIERAI MRsiBRthAcdH 2aid sppHanewhbriupeareldxetion o
aIld15 %%ﬂrgﬁgger 1(?2%@ang t he %hér]vex sh,aped menber 207
the &mimair el cilimeyntmdyrorges the andmapswe’ shsenshlar (ligpragm 1n an
109 abutting agai nst the base nenper 102. The base
mtwmﬁcumfortmmﬁ%%seahﬁe%%, and the pin
108 are preferably - '
2. The implant according to Claim 1, wherein said piﬁ has graduations along

at least a portion of its length.
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formed of a suitable bioconpatible material, for
exanpl e, stainless steel, PMVA, and the like._
Acconmodation is determ ned as a function of a pin's
di spl acenent 20 relative to the base nenber 102 as a
result of relaxation of the ciliary body 19. Pin

di spl acenents may be detected by external devices or
alternatively the graduationsyl may be inspected
by a direct eye inspection. The/actual forces

devel oped by the rel axation of apmiliary body can be
determ ned as a function of {7the Conpression spring's
spring constant k &&d pin diispl aceqent. 25 Wile the
i nvention has been described wi hspect to a
limted nunber of enbodi 19 be

appreci ated that many vari atti png; nodi fi cati ons, and
ot her applications of the inenty ican be made
within the scope of the aims. 30 -11-
Cainms: 1. An acconmodaty. @ij4 ment inplant for
nmeasuri ng acconmodati on ppetient al set-up

i ncl udi ng an ani mal eye/% 3§g_.ual js and 5
including a sclera of 1¥e tissue, an

I e oot O R
di aphragm in an ant o7 $¢ <§;along t he vi sua

axis, the inplant conpry -f_ %@i 221 gi d base ~
menber with a haptics s @ penetrating the

tough  connective ti s ' R i eye's scleﬁi(}:l
for self-anchoring ddid p theT 220 in the animmal. °
eye's annular ciliary sdl cug/ | east two spaced
apart stationary anc I an@7having a centra
aperture; and (b) a conve Qpeld-yenbes;g or placing =
on the ani mal eye's capsufar 19 '

3 .
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di aphragm from an anterior direction and bi ased away
fromsaid base nenber in a posterior direction for
urging the capsul ar di aphragmin a posterior
direction, 15 and having an upright pin passing

t hrough sai d aperture whereupon rel axation of the
animal eye's ciliary body urges the aninmal eye's

capsul ar diaphragmin an antepi direction for
urging said pin through said apérture. 2. The inpl ant
according to Claim1l, wherein sai [n

its 37
26 #1 23
‘ T2<T1 t

graduations along 20 at |eas
length.. 1/7 T1t Sio0 28
14 VA 24 17 -
Al

FIG.4 FIG.D
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