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

I nvention The invention pertains to accommodati ng

i ntraocul ar | ens assenblies and 5 apparatus for
nmeasuri ng acconmmodati on i mlan experinmental set-up

i ncluding an aninmal eye. Background of the Invention

REFOMYBINATIRG INFRATEUTIER LR RSSIMRIAES AND
and pUbAC@GMMUBA’[ﬁ@N IMEASEREMENT IMPLANTEat i on
No. WD 03/015669 illustrates and descri bes

accomodating i ntraocul ar |l ens (hereinafter Al QL)

smﬁgl WSantibje contents of which are incorporated
Fie e ern ilby ]rle*)erence The Al OL assenblies include a

84 d
oty BySAOE R Rb R by st Epbatof s Bodiyties and
appéﬁﬁi‘seﬂ)rarﬁéésturﬁfgaééc%ﬁﬁﬁadzﬁﬁﬁi‘ﬁ{ aﬂ%‘xﬁéﬁn&ﬁta‘] hefup in®@ding an
act as a reference plane 15 for an AlOL

ammm]mymuousl y variable Di opter strength affect ed by a
hurran eye's capsul ar di aphragm acti ng thereagai nst
froma posterior direction and under control of its
Backgrpwad of the taventiomry body. The haptics system
includes a rigid planar haptics plate with a
t elGaoownly dvapd € SIITém@matmal ﬁpmmngoe)m@nmun{@%%

entigl A Gl ehs PsSeihabotn S BuaRhedugdr fecl fRtefmationai
PUb%Wo§P08?§Q %%IO H?%gr P%tg%}gé | é?(?l H&&h’b@@ Q@commodatmg

intriotRilas Nesk YReRindtfel ABOR)Naédedibilles, th@l c@xﬁ&ﬁ@nohbwh}e@ are
02/ 065951, the contents of which are incorporated

incdrpomited hyrem by ectmeree. HiweAED]. ashanbhg inchudeyeshaptics system
are not readily foldable thereby requiring a
adapigrl oj %ﬁ?cqfﬁb’gﬁxﬁfﬁéﬁl & lannﬂ% [eye @s@ml@ncwﬁ% gulgngat at least

worBETE b Sl iRy br andiiy B ook AT 2Fhs, g FFIREACY plane
for gﬁaqdl,oop%&hﬁﬂm@gf g@ﬂ@b@ﬁ@% RbY hrhf%te%ﬂsye bif¥man eye’s

rection Instea affecttng an s Diopter
capsilae Rigdphraddor aciviey ,thélh&gdihﬁ_ﬁmm&{f@bs‘e&or direction and under
control of its sphincter-like ciliary 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 02/0659351, 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
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do not afford in situ re-adjustnment along a human

eye's visual axis which may be -2- required due to

capsul ar contraction thereby requiring that a subject

resort to wearing spectacles or undergoing a

surgi cal procedure for cort2cting his eyesight. US

Patent No. 6,739,722 to Laguette et al. illustrates
requinct descioi tgsularppartedctionf therabyamguinme deatoarsnbipict aasort to

of a human eye including a target, a 5 Badal _Ilens, .
wearHg Wogtaslis iy unsereaing aimesisal recehig for eorgeding fupsyesight.

{argc PRBREN o R Yol fRHs R 1AL oS dRa. deseribes
appg%ﬁﬁg& F%'SEI ﬁlgé iatr? : Bfion" &MB R &P @Z& elﬁéluﬁg}g:gstarget, a

e view ng aperture regar
Badif 1é3eandd & tvaceingt fyertuae geiererthecBadlemedind ik ¢iB®ing aperture
I nvention 10 One aspect of the present invention
are positioned smh@tcwbmg@targﬁt meEes Uveards or iavyiyalrord G lens, the
measurin ccommmdation in an exper i nment

r | . set:u .
APPARFAY $HiCh BrgThIEMAis RARTLARY 19 3 PURjSH g%?ll%“gaﬁhﬁle viewing
' [ r tive tissue, an
apegtgﬁéu*é%aﬁgﬁasi%ﬁ?@ﬁt%g%ﬁ%ﬁ%ggf@%ﬁ?%m er-like ciliary
body having a relaxed state for tensioning a

Sumaifiy si'thei[apBadiem i N an anterior direction 15 along
the visual axis, the inplant conprising: (a) arigid

bas@né"eﬁégﬁﬁt Wof hiR haRidneS imentie pPoviaes eAhatdcBgmnitiation

tough connective tissue of the animal eye's sclera

medsoreraent’ implaht fon gnssiurinp aceomanddationi im b exparim@htal set-up
eye's annular ciliary sulcus at_at |east two spaced

inclyding agtanimehgyy havisgor vbsrhayis apdl ineluding a selgrarefi tough

ture; and 20 . haped menber f .
corBBSyadSune: e canpipk SEGE STuSaRa SBRARIrAG FigRy body
bavRll STERREPLiaf 7 Ak R0niRh SUREE AL O Yol i irection
alog@ e iglal Gixap e fhplant so@@sisiig: or direction, and

havi ng an upright pin passing through said aperture

(a) wher eygdrbasel meetiesnwith atheptieni systcreylor spasietriating the tough
B RO N T —
in A& AiAREEIHE GnnBidrinBSS QbR b Rhst (%o BhAMart 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.

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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In order to understand the invention and to see how

it can be carried out in practice, preferred

enbodi ments will now be described, by way of

non-limting -3- exanples only, with reference to the

acconpanying drawings in whdch simlar parts are

i kewi se nunbered, and in which: Fig. 1 is a cross
examples amly,; withofefaenentetho ac@anpagfing drawargseimewhich similar

its natural near vision condition in an axial plane
partsrare hikewisrarmpbered. andrigwhichis a cross section view

nterior par

of ..
ai S deisvh SFor BHigR YioH P el Prsicn Pt Rk Bpifigecye in it
nat&%i‘ﬁ@mbﬂg%n c%namc?h {rSarPxigK nﬂaﬁ@ of &rﬁ%ﬁ%‘og . Vi ew of
two component AlCOL asse I NC I ng a Screte
ham‘lgce BYS® lcespsagidtian (Viswr 6f anrm@ri@* paro Wil BRiRh eye in its
strength ALOL in accordance with the present
natnma:b distaneg; vigion Riogdition; ig mglsplnm efither lynmaw bedy of

diey 2 o %@@%@p&w VWG P, GPARTENt ATOL
assélﬁﬂ g#gédlﬁé egﬁ%ﬁ&n %keqﬁ’ i & 'dFsléfeeLe% Eeri B! [5}10pter

0% Pion-a ong
stre'ﬁ A@O@ml‘_dc@ordﬁnbé witd @fé%ﬂr&%‘i‘l‘t RdlentiofSs section view
Figure 3's AIOL in a conpr essed’ posi tion al ong
I i égB4 B am afSegubled Sront #iewrpFigire 8’ aAlOhgissedbhal
craoss sectional view of another discrete natural | ow
Di dper iR assgmbled exdevdewiaf mgm@r%rs AJQfy assepnbly;

ok far pAteietilt BOREion YR OK i & ST in' ¥ Ratural
extélRel e;ﬁilﬁl(i}igﬂan PiRAs 88 iSt{epgsh AICL in its natural

st at n accor ance wi th the present invention; Fig.

10 Fig. & d¢ esdomgnidinal wicgy settian wetveol dFigpey B° OfAROL in a

human eye showing an initial position of Figure 3's
comypressedpasitinnyalangigetbdd hubigwreye' s visual 10 axis

in an axial plane of the human body;
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Fig. 11 is a cross section view of an anterior part

of a human eye showi ng a subsequent position of

Figure 3's AJOL assenbly al ong the hunan eye's visua

axis for conpensating for_gapsular contraction in an
axi al plane of the human body; 15 Fig. 12 is a
perspective view of a unitary AICL assenbly in

accordance wth the present invention; Fig. 13 is a
frqont yiew of Figure 12's Al assenply; Fj.g. 14 is

a di1ge¥§ aipngituginglgossBcstion Vlﬁ@égjﬁmogherpﬁil@qretfmt@ral low

Dichys" ShEnfig IR ShMs tacd pHef i8TadPrasngh, BlETE present

invéiifdn;assenbly along the human eye's visual axis in
an axi al plane of the human body; Fig. 16 is a cross
sediigo® isi eViongitadinahterssgechional ofewa of larmateyke discrete high
_showi ng a subsequent position of Figure 12's Al QL
Diogtere stsenethl MLt HB Henpdue)estate ya sapgordaacs poth the present
. C ensating for capsular contraction in an axi al
mvfﬂgfrﬁb of the 25 human body; Fig. 17 is a perspective

Vi 9% 0f0 01y RERTLRAG \RA BF AU BRI peetBF & Blumal Uy showing

meastri ng acconmobdati on and accommbdati on forces”i

an BiitigXpeditioR ifabigaes 3°UAIOIC hm&ﬁtﬂﬁaﬂoﬂg ith@huesr e’ visual
Fig. 18 is a cross section view show ng depl oynent of

axis incamaxishpladeoil e he@anbadyy ement i npl ant of Figure

17._.-5-_Detailed Descriptiaon of Preferre nbodi ments |
of KiBel Pi%a SFsSISEEUM VEY Bf g ABderior It 99 %E@ﬂ@&% showing
[ [ i exi f -
o sRERER PR BRSSO R Gl HIPRURAT evd viua
axi§lifet 8om! eﬂsaﬁmgnf& {112 TOntrabBSP 8 tanVetid} plaheddF the human
axi al plane of the human body. The human eye 10 has a
body;cornea 11 peripherally connected to a spheri cal
exterior body nade of tough connective tissue known
as Kige 13dp @rBerspediiveayiesnfip ey AH6)e gpseazhly in accordance

with nct%re Jis.etAn dris 14 inwardly extends into the
3% BB its root 16 at the sclero-

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
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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corneal juncture 13 to divide the human eye's
anterior part into an anterior chanber 17 and a
posterior chanber 18. A sphincter-1like periphera
structure 10 known as the_giliary body 19 includes
ciliary processes housing Ciliary nuscles 21 fired
by parasynpathetic nerves. The ciliary nmuscles 21 are
Detailod dvdsegiption abPnéferrdd Bailsodithenlts ofitlienPresent neention
peri pherally connected to the equatorial edge of a
Mernfigane kaann a8 cthe seafion vRfwdabar antetibh Paﬂ of a human eye
anterior capsule 24 and a posterior capsule 26
10 ‘bavingi agisuahatxis MA an yitst mdthial endag imd2distanbe visios' eonditions,

resREPL A B Pl dURIea S (oY RS bodia e befioeye 10 has a
corify T PSHHRER, HREUEE shee SRR TR ol ags ofyouen

confBAIVEARR KHoVAT afitle REdrhan AfantH@ub@tsdledd-corneal juncture 13.
crystalline lens 27 and the intact posterior capsule

An 26s &4 énwefdy resterids ihir giertafmhan epes 10 Heom aapsot &6 at the sclero-
di aphragm 29. Contraction of the ciliary body 19 )
coragal gigctuie 1%de diyide thep humagk eye’s Antersor pariy Mto an anterior

B Ty R RS U ML -
koo SR OKRALOBRY, KB N octes EREHTISAP usces

21 ffiaed &yl ym@yymﬁa@xetiamah@m The ailiaonwenAclfesr21 are connected to
conpressing the lens 27 to_shorten its thickness
zonallasrigbers @ whishah tarn srevperipheTallyr connmctedbotoethepespiatone edge
opti cal wer for distance vision.. .25 (see Figur .
of Fmsaniazant KEOuoH Hict GPSHLK (08 43 LS BHBRFTieE e 24 and a
' Q- AR&AR 1 e u i< INNB
P OSE\éﬁgdpi Cfi‘@ F@g?ﬁg‘f‘%" lanﬁc f|9cs sgf/ls(ltrg%@gﬁflgﬁé %Z’I g‘i]l egﬁlcsz Ror ng1;6 and
the iciPArg Yoyl BNdélima i1gaa1bnedieﬂ1§ ifitdrioR sMrfatd 685he2&1é@r12 at the
retaining an Al QL 3 therein for enabling spectacle
scldroamrnéadi joncoverl 3 keononandhe rcangy oflcimud8n Remnants of the
vision. The haptjcs system 32 includes a_ tubular main

anteyderycapsulg 2h velHchypay Temakyrien extrcieg of thsrrptusadicaystalline

ax-s_36 (see Fiqure 6), and,a~palr of. diagetyical

len 270 29 ahi ek s et RIS 2P ek RIS BB Pt s the
' n.gﬁ.!r' g echhRastidd oft the ERky Bb@YV19f

Capﬁglﬁf iC s{ﬁ?gzg B%hfltﬁgtldt)wagt ics B%havgyvallgpagdr%soﬁ‘he lens 27 10

thigkehabl ied navngalShigkness (T4 alohgahesiduap baise AR wiresiter positive
poi nted penetrating nmenbers 39 of sufficient .

optical power for near vision (see Figure 1). Relaxation of the 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
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strength for forced penetration into the tough

connective tissue of a hunman eye's sclera 12. The

penetrati ng menbers 39 are preferably di nensioned so

as to penetrate slightly pore than half of a

sclera's thickness of about 1nm The main body 34 is

inthe formof a flexible split ring 41 with a male

visiend The® hdptiCosysteinedd abtledes etubalanmeinf body Bdowdth an axial

| ementary femal e end 43 such that the main

co bod
lenglh 1,k alongrl anesdinsd awindp el HBH0). S0dtepdis of diamétrically

tightly,.cl in 1 AlLOL,.33 .t her.ei n.. The | e.end ‘
oprstid e, 37 dnpeknialy 446082 AhERER dn 0RoST Bi¥fions in

is e Li 2k |

e O gl sy 43 UL, RaSEl 0Pl e
oppewitgiattathrhest platst3 Sharpoihrdasenetatingphagbsisa3®of gifficient

15 enabling axial displacenment of the AICOL 33 for
strepgth fardpreey pancpatien inkr thedouple sopR Aty eftinsue g suhuman eye’s

contyaction, its.entire re cenent.if necessary, .and
sclqfhel - KN PHRCELEG EmbeTR e 5 PRTTTB G Mensighizd 50 as to

' ' ' ' such

PerrRYREUD IR bal ot P SR O0F el i,

ar optifmagDbédie 3485 th BRAforedofl Hflaxible gslit Iﬂf%]ﬁhQWﬂl B¥Ynale end

arrow C for facilitating insertion of the haptics
42 syrstedras@idetintar{egbnee fielintbi a edyplmedritarynfimiloreniddd sach that
human eye, Figure 4 jncludes a haptics 37 in_dotted .
the |majacbady; 34 v wiprpletef asseming pdampEighsat, fortghtly clamping

«.rhe haptics 37 ve w gde_profile al ong,the .
the PR, 5 akPe e 2han? bt RByfE 2ot B s Uhdn piBvided
witR @Bl BFAIAAFOERE Dore 48 sheh E0at'the SHR ﬁﬁ%mmﬁ B¢ Pfized apart by
profile ™25 preferably tapers froma haptics' proxi

a seaitabld7éplatipcentutglieal maioh (notlyshddvn)t wwandendlhspihgtstdte for
end 37B renote therefrom The AIQL 33 includes a

enabling| axiak aispigcament ©f the HIH Fdgr hpegtieniagg parposes for

| ongi tudinal axi.s 48, a_leading optically clear
comprIRal o faPET, FoMrabHichndls, STUIe rshPesisnk il ngerysary, and
iling flange 52. The casing's axial length L2 is
'onger than 30 the main body's axial length LI such

t halhd hrptivs Bbadwe34 ilfinc ¢ einot pliney perpendicular to the
contacting the casing 47 al ong an adjustnent stroke
longitwdjeal 2xiad6t uehnthah o@le§uffg¢<imﬂly feeriple fon endinding around
the %ﬁ%g%dgg}filni ;_9 Idﬂ"g(l:ﬁloﬁc’ shdon E)?f ai‘lrotvérJ %J%O?rfagiili%tgnng; {nislél’Gtion of the
haptics system 32 through a relatively 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 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 ATOL 33 includes a tubular casing 47 with an axial length L2 along a
longitudinal axis 48, a lcading 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 L.1 such that the main body 34 is capable of fully
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with a leading flange 54 and a trailing flange 56

acting as a posterior surface against which a human

eye's capsul ar di aphragm 29 bears. The Al OL 33 houses

5 a shape nenory optical ekement 57 made from soft

gel or a fluid or gas filled nenbrane. The soft gel

or fluid may be silicone based or water based, for
conéctimgl the cBsingritealosglan Bhhstmant s(ieBS)longar thay the trexin body’s

ocompat | etrans arent quid having a refractive
mﬁ eaging Ha § o44ng A4eliging] Héuﬂﬁ‘t’lﬁﬁl’ml&ﬂ%@la*}an n@ﬁsber 53

witk i Rt BEAEH, s Wik il et S8Testng & poiteni surtace

agaflist WIAGE H‘iﬁma&f efd§ cﬁ%&cﬂ}aﬁ&abﬂra%nﬁ’ 081R0}HOT TRE NGO 9?: houses

The optical elerent 57 has a natural disc shape wt

a skapeatnerairy laptichl efenesnt 57 nesgt frofrosoftiiget anceflvidboras filled
pur poses _and whi ch urges the piston-1like nmenber 53
mempranen atlieasole ged rmeﬂupsbémnr & sibieaneibgaed og) watprebased, for

exaffpié Brlae i Sal SchuliSn GBS Po iny PABrA HisiymatBli; trhnsparent
liqlh i in oﬁ?)fg%ﬁv@ il ﬁnﬁl’zﬁ' i) d;ggtpoc‘f"ﬂh@r aﬂlr@pﬂé@ﬂj lens 27 or

axa its CI rary bo acti1ng agal nst

greaﬁeﬁt The IAlm A8 hendesaiffange Bnfog abatting aig,eﬁﬁsmne ﬁiiﬁllil body 34
that the piston-like nenber 53 assunes conpr essed

to spmscﬂlsplanemenhoEMLt3Ben@op¢%q110red1eemmn 57 bul gi ng
Aok S OSSP BB L ST e
stre] éﬁﬁfﬁé&? ?g&ﬁg é%p‘ﬁ%ée )E(lﬁ Q@ﬁgﬁ %ﬁg&%@ﬁﬁg%hﬁﬂ(ezglember 53

to aqgﬁuﬁabx@hae@pbmﬁznr@éeemguw 63.0ThE 9p tiﬂﬂtélélﬁlantsi‘ﬂf&eca%ﬁble of
constriction of human eye's ciliary body. Thus

being cisilicagly dasimmﬂhyrﬂﬂfuﬂnadltm aldofohapsleapedty 2 figick imparted by

bet ween a m ni mum Di opt er strengt h SUI table for
a hymap ghe's Gapswlah dpﬂph&ﬁeémamw PR THEe ba@pb@dy acting against

e SHERSER BB S0 sl 8Pl U B0 IpCERE Gl
melﬁseéosg aé’s’mes hh@ntRel yégsmgﬁ iy s&n%ftﬁwﬁe %tr%lapcleﬁi'ent 57

al so suitable for ‘deplo In the haptics system

bulgiagftherefmior ke trenderimgrarhigh ddiophdr. sitdngthAfél néal vision purposes
I ncl udes a_tubul ar_casin 62 wth a | ongitudinal

(seakimre3). dha pistpndikeampenber 83| isnugah fioonds |00m¢ﬂ§eé|19081t10n

outi gl pis! s Gedtd poSpebuRo2he Bt 37 Teverting (o it
natlﬁja? E'l?dg)teh(gr? Icégﬁ tActiG] BE @lhlgﬁér‘f e?@@%?har?%d? Thus, the AIOL has

transpare
a contlnuous 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
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

optical element 67 of a natural disc shape, and a semi-spherical transparent
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-8- piston-like nenber 68 having a flat surface 69

j uxt aposed against the optical elenent 67 and a

convex shaped posterior surface 71 agai nst which a

human eye's capsul ar di aplhragm 29 directly bears for
affecting the AIOL's Diopter strength. The optical

el ement 67 has a natural |ow Diopter strength and is

pistonddmahicmbufr GRibagingai flatesrfaceeb@ gukapbied dehimstrgde optical

to a deforned shape with sonme of it bul ging through

clempal 6¢randan coperuThaped RASLITEITaUsacsn/ biagainklivgich 2 human
eveY Pt UBERCYS Bl BB8RS A ARk o AP} piopen
streg eé%ﬁf@%{zﬁ@aﬂ Qf‘ent?%ﬁt 6% ShasSY SkRiRaP Aol Diﬁgfei' es‘%féél%&l and is

e AIOL 81 i1 ncludes a tubular casing

capableveit lbbiﬁ% Iredifetidichakicalty efimedng £ dpf@nrdcshaypeXvith some
aperture Tens 84 constituting an anterior surface.
of ifheulgrg thyosgh Hbeswentral sipgpurardfoey relexitian ofl @dampan eye’s

86 with t ur al ical. sh teri
citigg rodsetos ndigatne th ROk & Bioien BBt *chpaul ar
di [ t f fect] ' .
Pt CR
sysfeal QQaforrﬂ(ﬁfécﬁin?pé}%rsig‘lﬁ! e A1eNdgi snemBadlaet®hlakasing 82

being resiliently 'elastically deforned to a
witle anfongiséitak hzise Hranded plao-amvek apertoveriams Bdetenstituting an
ciliary body urging _ its capsular diaphragm 29 agai nst .
anter smzsé\csr iﬁre casipg 8 hoyses a shapamesiqry opdicabeleismt 86 with
for .degcreasi the,AlOL's.Di opt.er rength ,.n.a R
a nai SERCHGH sRR¢ 480 a0 Grion Stk 2, AR g byyman eye's
capstiar 'd'fﬁljJ 13PRiREHR %eﬁs%r%%g%hefmﬁérﬂi%ﬁgé strength.
D opter sttength ina 20 human eye 10 after renoval
Theobpiitsd eeinehaldochyshahdturd highsDptérsstnengthesny idesabable of
in connection with the AICL assenbly 31 with )
beipg tesibienily elasticajly defameasghto a compessed| shape swerdaxat®n of a

) fgy s Sy, N esus CpRziata 25 peifsiae posterior

] : | b f s i H
A7 A UL 058 A0 OA s  n
simBlar Eshedn dyPlegrkhl cARtaAlhetEns®70 a human eye 10

after adm ni syrati on of a suitable rruspl e r_eI axant )
f orThelnplantptiont of an AIOL asscypbliy of hesirmbte Diepter stgength in a

R R TR T e A
corfibction with the AIOL assembly 31 with reference to Figures 10 and 11. The
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 AJOL assembly 31 in the annular ciliary sulcus
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the natural crystalline |lens 27. Figure 10 shows t hat
the haptics systenis puncturing nenbers 39 are
forcibly inserted into the sclera 12 at stationary 30
anchor points AP for retaiging the AlOL assenbly 31
in the annular ciliary sulcus -9- 28. Figure 10 al so

shows that the Al OL asserrbl@idm is deployed such that
28. Figurg dfigilsacihoss threethasdleddassgmidy 3doisddepdey¢cbmath that its

on R RS0 oA DS, 1 Bkl B B i e
s S RSB P U0, g it

the huarAlibhriind 99 dihidithi e A0 TBREESSQARABHNY OMtas urge the

shown in Figure 7 with nmaxi rum D opter strengt

AIGQUI3Bablits dxarenne aomprsised ppsitipnsis sho@anatiigetd Dwitf maximum
.the ciliary _body 19 enables the AICL 33 to assune .
Diopiey sixanethrsuiiablen frdngsssyisiognPaposeowonstrigtioquof the ciliary

bo d\é’v: QS ]Er\ne'l t% %gsgg Bﬂt ﬁ] ¢ (? %‘ rg & ‘-‘Ef'ggg i{ss Ui rtgg}%ls%ﬁtgﬁ&ecp 1')(5)’&1881% %s shown
in Iggﬁer @%itlpﬁlinﬁg\%gg%té%&ei%ﬂg ﬁ{ﬁ'tefblé o diSthiee Vision puEpOSes.

eme 10 ext ositio ut rather 1t remalns

In theaate plctpallirycanrationste ABPEBH touble thassiew &€ extreme
of the capsular contraction thereby dimnishing its
exterstedmasiizan but raghyir|it repains et keesioparbaly icompagised dgpeding on

the 1qRegt ST 4Ra GaBoHIaE Ot sidn tharehR UiRRGRhing s HReommodation

dir oel . _ . .

abiffty; nTht e dRaRBRl IR of AROR BELRRIDE By bi%irg open

the 5plif#ifg ﬂ@%&néﬁirxg}ﬂwmﬁt’:ﬂn%ﬁ%@ﬁw diectiohGl dvidenced by
simlar to the Al assenbly 31 but differs

the ghp befwean the AMDL isclprget 3 aril thetsplit ningAl1Gks skenentbligure 11.

91 s unjtary_ insofar that it _Jinc|ludes a haptics
sydtighiesol 3-4p shemy aﬁ%ﬁ%i%embwp@mqa@h dh SR KuthenAIOL

.S~ ekl ar . t ) tarppar
s G P At ABETAR i URRES B, TEMIPA emity o
is GhitHS iARIE PhaPlerindfdRTh hhaAE 3Pst8RC . fof NRIf-anchoring
hapti.cs system 92 has a | ongitudinal axis 94 and
implachtice sn a pahan ele’sheifinncsul®bs ABiat lat deast twpaidteonmaty anchor
being plastically deformed froman initial, acute
poinlghB ntegral belormpd withsn ALOL <t ol variebleldnpeert sixepgth. And
| an 7 rpendi c r to,the Jlongitudinal axis,94 .
soofid o dpbis 37 enh g e Laamk el S0 Biliocd ppair of
g C - - P
hapgllgﬁ gg:‘iﬁ@gc'h ﬁgﬁé@%@@eﬁb%@gﬁﬂgﬁ%a& qgegbﬁn&i f%m an initial acute
angle 91 (see Figure 15) subtended with respect to a plane 97 perpendicular to the
longitudinal axis 94 to 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 eyec'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
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25 froman initial position to a desired position

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

by the haptics 96 having regi ons 98 adjacent the Al OL

93 inpregnated with radiatjon sensitive

bi o- conpati bl e chem cals, for exanple, Infra Red

(IR) sensitive indocyanine green (ICG, and the |ike,
tempeedtutehhighteh ¢hamap bunmnSs e’ anerrphladd I tdnhperaeko bunbhficiently

on heating to a so-called glass transm ssion -10-
low st elrdamagerehumpn gya sHinkhgatedpteraalirueiiire86C

TR Bt ey S bl 0SS B v
17 ] [ . .
ORGSR SRS SATEE SRR A in an

expREGEANBCRE-UPInL RIHES ah BnBRal &etPdar RAhamanadyclind therefore
i ncluding an animal eye simlar to a human eye and

likavhige efumbered.k ticsAMUADEiecdudThe gmerallylractariguliesrigid planar
ectangul ar_rigid pl ase ne

basgﬁﬁgégle%%@ia@n aé%eflu%an%@reﬂﬁ)gr-' f}i%% Wr%rzloaoﬁﬂudes a

NGl ainhapti e i-nqfhg: . .
hagtfoS Gy 107 BLBS R A Bt At R Blipie, guneturing
mefrPlersS 806 faNSILahSbre AN4tPor PRIME ATAPA CoRRV@Mped member

shaped nenber 10 107 suitably shaped and di nensi oned
107 euitghlgcshaped ranain danemsidnesly #01s plaepsubaran dhapdlr exgrs 28psular

fromthe anterior direction is provided with an

diapyiegh29piram 88 apkewon glieechionhisaproytdedaathpas sipright pin 108
ok R4 R S AT oV AR 985 T it
a sefies &ﬁﬂgﬁaﬁgﬁoﬁmquﬁler@ilsﬁgrabﬁxig% %P%%@h gﬁfgsggg@h and

conpresSion spring 112 1s pfaced between

prefezablgr atlD) and tAdictionlvesmprapied mﬁigeuzwﬁra@éd between the
urgi ng them apart to be stopped by the pinhead 109
basgmemberyl @2yandhthe eonveasabopod msamba @7 fonarpagdhem apart to be

soffgaPsy gﬁg@r@&g@oﬁgafm%ggmgsg%egg%qogma@& 08 P base
e BROBSPL 5y B S5l o080 o 2L 998 Bl gty

forineéd Gif1a0shiAblebiicBnfpatibiPha e i Nor %Qam?!l@tsta\iﬁlegystbs@ PMMA,
base nmenber 102 as a result of relaxation of the -

andctheilikey Aochmm@dation ms détsphaedrast finctipn lod adsnsodisplacement
by external devices or alternatively the radyati ons
relafiye tegiehase ﬁ@%@@tﬂeﬁ%waﬂ %ﬁSch‘tf @W&’ﬂﬁ%&%@p gillarypody 19.

Pinaﬁfsfy?allce;n%rn sesmay 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 compression 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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devel oped by the relaxation of a ciliary body can be
determ ned as a function of the conpression spring's
spring constant k and pin displacenent. 25 Wile the
invention has been describgd with respect to a
limted nunber of enbodinents, it will be
appreci ated that many vari ations, nodifications, and
Cladinser applications of the invention can be made
within the scope of the appended clainms. 30 -11-
Clainms: 1. An acconmopdati on nmeasurenent inplant for

measuri ng accpnmodati on in,an ex i mental. set-u ]
L | B dCREmmP o RemCasHEemgDt ARpIAry 107, easyTing Aegomsnodation
. i 1 IS € . g t i« ot N
in 4 ehofBhiRfbaPaI (U i ab RO SOIREE e AR P viflhL axis and
incl hawilag &f (Righxedmidotive fidue! e HndlldOcilaB2BEIUS) and a

di aphragmin an anterior direction along the visual
sphandtes:-likdheciliagyl dody chayingsa niplaxefaytage rfoyiténpasinmg a capsular
X mber, wth a.haptics system for penetrating,the .
dmﬁ'@agﬂl incASERPY, direstion Joae the, skl 7. ¢ &mplagt cgmprising:

for - hor. | O [
@ oy i ARG Helfttep il RORBUE "Rttt "pibefile e couen
conRBative Gific! @NAEYaniRAF BOE’ sRRidM Yor F1laR@VdrDih Said BAksE Fhember
aperture; and (b) a convex shaped nenber for placing
in the anfiv@abayeralaneykrcibayssutlans adatlehstagyo Spacedaapart stationary
anterjor direction and biased away from sai d base
ancherpeints, gnd hays eeewral dPEEBS: 8A4f or urgi ng the

S AT T B R o st
dia%ﬁg%gﬁﬁﬁﬁﬁl 55 hAteRfor ?rfgﬁe@fionta?lﬁ B RIwEY frofn SAill B¥s¥ member in

urges the ani eye's capsul ar “di aphragmin an
a pasicaot dirediite bt Qfglﬁ? rtheirgpsdas digphpagin tihr 0 posicsiar direction,
aperture. 2. The inplant according to Caimai, ]
and\hastieg angwirghpipin passieg dreagh sal apeshge wigrenpdnerglaxation of
por.tifm of i.}.s Ign t h. . , . .
the "animal eye’s ciliary body urges the animal eye’s capsular diaphragm in an

anterior direction for urging said pin through said aperture.

2. The implant according to Claim I, wherein said pin has graduations along

at least a portion of its length.



