i -1- ACCOMMODATI NG | NTRAOCULAR LENS ASSEMBLI ES AND
ACCOMMODATI ON MEASUREMENT | MPLANT  Field of the

I nvention The invention pertains to accommodati ng

i ntraocul ar |l ens assenblies and 5 apparatus for

nmeasuri ng accommodation in an experinental set-up

i ncluding an aninmal eye. Backgteund of the Invention
Commonly owned PCT International Application No.

PCT/ | LOREQOSM ' AGCATERAL )

and publ i shed u(r??ngﬂFgg'ﬁlvnt ernat | %%ﬁ%%&%@%%ﬁ&m
No. WO 03/ 0136590MMONATION MEASKREMINT IMPLANT
accomodating i ntraocul ar I ens (hereinafter Al QL)
assenblies, the contents of which are incorporated

her diplanf thefeveation. The Al OL assenbl i es include a
haptics a,hst_em .adapted to be securely fixed in a

human eye'l§ IByeRtIPE pergding Wy accominagating imtaobwaskens tisvemblies and

sPacsd . anRar lLonary anchor points sq that it nay
act %gg a refi)reﬁltee%ggg Bl g%wg?tbqnp W%?’EBEHB\CHMI set-up including an
contanimalegty variable Diopter strength affected by a

human eye's capsul ar di aphragm acti ng t her eagai nst
[ control of its

fro:ﬁﬁa ost ﬁl‘l %[5 fi rection and under
sphiPdEkerovnd,of the Inveption gy The haptics system |

i ncludes,a rigjd I aptics plate with a

tel esco p??f&mr?gb't P‘é’ge‘ﬁgﬁﬁe EntF‘@F‘tlglllﬁl chpRication Mo FRCTATHE/00693
hapétifedPA sdothradtiti | [ I .

sel f-anchoring as 1:li ?FSE?%%@@%@%@@%@Q&@%?% ternational
lQ:oni’r@MlOﬁ;loand. PED I(:W(g]rﬂﬁéﬂi ﬁhﬂh‘lat&p phid aieisa’abebb gfcon?]m(d)dating
'PCT{ | 1.02/00]128 enti.tled I aocul ar. _Lens and publ i she
und{é‘k"%‘%‘kﬁ i‘?“ér (hersinafier A%fa) iasgamiiesndhe \songnisoebgshich are
t heingGpoRitdShedéin Wyt iTRE ATeRr el b :
o o el o PO BRI hapics system

r ecaflaptedstol itatsicerelyhfixebin a hemanrdyel smnukk ailiavekilchahos: least

inglsion for insertion of an AlIOL assenbly into a 25
hum 5&?8@.‘? aary ﬁ%af?W, OLPRIBS S thatbll syract ane reference plane

15hurfona@We0s, sFepskt ' 3 L 9998 ever
an Al CL assenbly i%ﬁwgﬁ?@%%@%ﬁ%é%’ﬁag%&%t%%égg@%n cyes
af fcepsulargdiaphragi@l actingi theteagainstr Gogi . pd¥urivn \dfectibend under

Al el i do.not. afford in_situ re-adjustnent L
2 ShuB R SRpuCbT bR Bod e hemieg st acos a igd

planar haptics plate with a telescoping haptics member for sliding extension. The

haptics plate and the haptics member are preferably self-anchoring as illustrated
20 and described in commonly owned PCT International Application No.
PCT/IL02/00128 entitied 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
25 human eye. Still further, anterior movenients of a human eye’s -capsular

diaphragm may lead to bulging of an ATOL assembly in an anterior direction
instead of affecting an ATOL’s Diopter strength. Moreover, the AIOL assemblies

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




-2 required due to capsular contraction thereby

requiring that a subject resort to wearing spectacles

or undergoing a surgical procedure for correcting his

eyesi ght. US Patent No. 6,739,722 to Laguette et al.
illustrates and descri bes apparatus for neasuring
accommodat i on of a human eye i™&tuding a target, a 5

Badal |ens, and a view ng aperture where the Badal

| ensregpiged Hue (0 sasulgr spairagioa tewsbp aequitieg Yt sosultieat resort to

whe t rds._or ;away.fremthe l.ens., .

e witthel BERIeL IR\ fedp BBl BIRK G AT cobBatifE Biy cgesient.
subj ect @ Hategt iNo.t 6139, 72Nit0 OLagupRs terL. iRGEAEE &F8™ dbscribes
the di stance the target noves. Sunmary of the

| nveRPREHS 11T asaaing Jecepunndatign of mehippas eyn incinding rdateet, a
Ber }@éd&?lchg‘aﬁhgvi@ﬁiaﬁg%rhﬁé wWhe the Bakaid %ﬁ'tﬂ@vile\évlij%g aperture

implantation In a n eye's annular ciliary su

at aire pesigonciiwo thatrwehenrthé eargdtl njoves newsia o sway &tokn the lens, the
stat i onart)[/f.anc)g&lr gq%ignts and having an Al OL of L.
var iRBRENIE, Pethe dugehismainsagansiant Bra sybiegt dopking &t the wewing
di SF&P&%%_ %Eanﬁés%@‘tﬁeﬁﬁstaﬁwEﬁ@ta?%&'nfov\ééﬁUa' axis for

enabl i ng accurate eyesight correction in general, and

15 for conpensating for capsular contraction in

par Sugunayy ofthe Inyettioni ncl ude at | east one shape

menory optical element resiliently elasticall

19ef or mab&énerﬁbt shsaking, the prasent igrension perthing td AIQL assemblies for

i oS0 EencohEREhRaRAHon b £ ARTES G S AERT ploy Byl east two
st r andiprefortisiy alore spreed Apdel sthidenady &RALE PoigKshil hudnpak! AHOL of

Di opter strength between a m nimum Di opter 20 strength
f or Vefiable Rieptgr sirength sapable ofairdsity pelsativandisplagsmeant along the

str r..: Vi Si r ) first..Di opter

St r Bl e} S8 VA exsof bR R BRTEE, cyEnsoRpioh PhSiera, and
15t r forgiompensaving dor edpialar ToRrANHOh 1B RAMAIAre STHRAAIOES include at
i npl enented in either a two conmponent construction

i ncleasli Ape Shape dpemeryh aptical s eleynent (resilientlye lelastically ydeformable

r et@ii [ .ot . htar .
B0 BB £ Shofe Bl 0k g pape s
f orgeeondvDibptan stfdrigth différant thanPms i firkO DidiBerOétreéhgtVvhereby the
co ent AlOL assenbly involves displacenment of its_
Al d}elhﬁ% pvantinyopsly vakipble diopies sEergih betweer gapipimum Diopter
t at ra. I LVe: 1o | t ati |
QOZg gs:ﬁlr?s tt;ég tdﬁlt@yle \gfsuirn epl!u]bﬁse% ﬁld £ AR Di8hteP UeBigin for near
. 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 refaining a
25 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




“-now be d

positioning of a unitary AlCL assenbly involves

adj usting the position of the -3- portion of its

hapti cs systemholding its AIOL relative to its

stationary anchor points. In the latter case, this is

achi eved by the haptics systemincludi ng haptics

pl astically deformable on heati®hg to a so-called gl ass
transm ssion tenperature higher than a human eye's

nor niTties of tite rhaptiest systenb bilding its LGN tefativeworiad sthforfary anchor

da e's i.nternal structures by . ) )
o aogia SOl Gufe, U BLaciaved by elmier Svemminelding haptics
The plasieally defowtible OR Rlafife RE @-{.h?lg% %1%@ ftl(‘)arnsmission temperature

accgpmmdati on_measurenment inplan
det dHgheH than & bewamnerels inonmandb Y henperturathas sifficidhty dew not to

isn per | al. set.- i.ncl udin n anipal eye. 10
Bri SpthaEe b lﬁ'tqﬁﬁ%% ‘J‘EYF 1 h‘é‘y%l%{wisﬁb‘g“ﬁeg BY qitradigpion with "selective
undelstraneghdiie radivgdi. i on and to see how it can be

carried Z,Et in practice, preferred enbodinents wll
€ Prose, ingontiony alse nedains tai ani aepomexatatibe sneasurement

*op! bt Py 5 80 g SRR S s

1

whi e expkginiangl sd-ipsineludingsm m@6al 38, vi ew of an
anterior part of a human eye in its natural near

i S ondi t.ion i n axi al plane of the human body;
%i gbggfﬁgscf@f“&s‘gltgﬁ B8 ew of an anterior part of

a hurranlgydig itds nai]tglral di stance vision conditiagn )
in an axia eﬁl%mle&tar{. C ARYFARHOR 87K 1o sep howgt pan hgcarried out in
ex ppraciest, PRISRICSHBEIMESY Wil ok %.d%&%Q@ﬁgﬁmwg* gfarlloﬁgimiting

assenbly including a discrete haptics sy
i s%‘iaetpiesmlm\mth refereDbo o ¢lie acdonmagyihg AlrSking$ in which similar

di
ac wi.th the esent ipyention; Fig. 4 is an
as(s:‘gﬁ‘g%g%ﬁlfer“gﬁe(n r}é‘iﬂ&[afan iywhishs: s° Al 0L assenbl y;

15Fi g. 5 iFg.anisop eREPkedion! %Wvgfle%’é ﬁﬁtgﬁ%rggﬁﬂe o'lg'a.shlﬁhzg‘ew in its

assenbly, Fig. 6 is alongitu section vie

of- neagvigionjcondition it an adtlplade ofibe huhanbedy;
positiog.along line B-Bin Figure 5, Fig. 7_.is a Lo
Congi t uBIAAI Bt §98s SELPRoeYi %{f%#ﬁfﬁﬁl@w%’f of 3 hyyoean pye in its
2 namiglidisaRe VRS ddnaRtic in7g dxidl plale B IR b AU R dy;

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

25

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
extended position along line B-B in Figure 5;

Fig. 7 is a llongitudinal cross section view of Figure 3’s AIOL in a

compressed position along line B-B in Figure 5;




-4- 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; Fig. 9 is a longitudinal cross sectional

view of a natural discrete high 5 D opter strength

AlOL in its natural state in ackerdance with the

present _invention, Fig. 10 is a cross section view of

an ant er ifdg 8jgadongitugdinglierass seponahyigvnef anather distietd natural low
posi i ofi - ELGUY, ' IO assembl y. al ong the h

eye' siogl&sruéfeﬁk%xfﬁ\zoﬁnﬁlaﬁsa% at pﬁr&gﬁemo?ccf)ﬁ@“ﬁ% e ["the present
bodyipvdfliohj g. 11 is a cross section view of an

anterior part. of a human eye show ng _a subsequent )
posi ti on P& iy lengitugding] @Losas%tmﬂag vigwo o at satuialidiserete high
8Y €' ISiokies U X} 0 st ko sul ar.

contr alc!:‘ti onef1 a%}jca)&i g’l ﬁ% ane gfs%@%elgh%cﬁéfﬁa‘gn%?owgh It-lileg.present
12 iisveatipey spective view of a unitary AIOL assenbly in
accordan&e \M}S W th the present invention; Fig. 13 is
a front Vifen’ 52 HOgLIcSURVieWeign apderiarippil;of afjugpanieyeishowing
a SiaflGnitiaf Posifiod b ngf%rélg’ssAf(l)g'asge?ﬁﬁ?tbll&{g it Grunn v’ visual
cross, section view of an anterior part of a human €ye
showkign amaxipiplaneadf thobumambody, Fi gure 12's Al QL

ssenbl y..al the human eye's. visua] 20 axis in an .
1857 ol pl Bgel bP & GasSERn Yibw,of aiagterion P ofa &p@as eye showing
‘sech sabseihRp&itiG o TR 306 AROI ! s vi
showi.n% qa é\gbse_quent Eg‘gsi t{\g% ﬁ%&?@@%@%ﬂwe s visual
ass@fbligr egprapapsating fou reapsudarecantravticrual amakial plane of the human
conpgd}sati ng for, capsular contraction in an axi al

pl ane-of the human body; 25 Fig. 17 is a perspective
view of Hp BECRUTPOHRHCHOS viRRSHE A!fﬁiﬁ?steml;lfﬁn accordance
measuring accommodati on and acconmbdation Torces in an
1x pwith therrasentiswentign; i ncl udi ng an animal eye; and Fig.
 oomadiE 135 28Eh A RO TS ASRSYER O the

Fig. 14 is a side view of Figure 12s ATIOL 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.




measurenent inplant of Figure 17. -5- Detailed
Description of Preferred Enbodi nents of the Present
Invention Figures 1 and 2 are cross section views of
an anterior part of a human eye 10 having a visua
axis VA in its natural near and distance vision
conditions, respectively, in ah-axial plane of the

hunma &'olgﬁ The human eye 10 has a 5 cornea 11 :
per i ﬁ Deseriptien oEBreferred Eptlodimehtsafithe Poeseisobwention

made of thﬂﬂ connectlve ti ssue known as the sclera
12 at an B hAnd &jags erossotpstion pigwstafian ame:rlorpartnf aduman eye

14 i jovesdh e,y
root 16 at gtaﬁeghgdg ?%}éo%gg rlnlase a%m ﬁ%ﬂ%?@%@%ﬂﬁe di Wfi’lbl gonditions,
t he mm&V@XéeﬂlSﬂHﬂXlﬂT phane pérthe |hﬁhﬁnaﬂ)d§nt'ﬂ[é Bfiman eye 10 has a

g% 17 and aéﬂ)sterlor chanber 18. A
Sphl Qeea, 1 prup Yofrngsted itp i sphesical] extrmerwbodys matle of tough

cil Ioafu\(eoﬁ%?é1 Yissh@ khﬂ%lég g d&Léré 5 Yo 8 %%?%ggle hoqﬁci]llgag Juncture 13,

ciliary nmuscles 21 fire y parasynpa
The %“cﬂ 1|rnsdflymwmy e:stems iatoethe homan tegel 10 FronZ A9 KA 6 at the sclero-
fib Ché rn are eri pherally connected to
the equat ricigfe' d HhEYKAGWFFIIS RaFeinto an anterior

ca p shdmalier IF0aniBa \@elokﬂénéln cﬁeﬂﬁl?eﬁ- QG ?ﬁﬁ&ﬂc@erﬁ‘}(& p«%pﬁﬁrgl structure

gnrlor capsul e 26 enrobing a na
own asHhe giligry' hody d@tlnmd&ndhi@ proeesséd El(ﬂfsihghﬂﬂéfry]{ﬁuscles

Sil 1" thre b HabdsOe ety Getsgi e %nﬁ%&I %ﬁ% a2k agonnseted to
Ezggzﬂu!em??ﬁ%ﬂcﬁhﬁgéﬁ rtlgﬁa%ﬁ&?t gg(t rac | on %‘18 eﬁHatonal cdge
nat aamem%wdmowmeas the weps2iar diag ZBh\mth ahadterio® Shuleo?4 and a
 caniieiof EaBhlt JCLEUNRE o Rl cryilling lonnd7c he dis maug6 and
1519 the brbra@ by 1936)@11&? alportfdd. 6fhths !ﬁﬁ@r\}k%gﬁfaée Qiaﬁx# sfera 12 at the

thi ckness Ti_ along the visual axis or greate
posF FQréoméﬁtJUB@lmqaé?r\émom as Geer cnlmagl sulcss 8. FReuhfnts of the

S b oo KBRSl oIty sl g e&‘é@%&?}lgstbggiwl crystalline
r adémsl 27 andittheistactofoskdHIM aBI8 [ TONG é rPJd &Oﬁp[reﬁ]sdﬂcp%s the

the | eps 27 to shorten its thickness VI sual
ax sy Pﬁ"@&m 29. oCOIIUanprsthe lcﬂmrpbtbdy:m ajlewethel18hs 27 to

20d| i8R0 HslaMlal ARnSST T afhe i yisal el i o eater positive
conpta:ial bbWeﬂﬁierehﬂhsﬁiﬁCdae@FléﬁMAf‘) RS % iRary body 19

haPtI cs system 32 for se
ensions the zonular fibers 22 Whlch 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

25  (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 ATOL

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




anchoring inplantation in a human eye's ciliary sul cus

28 for retaining an AIOL 33 therein for enabling

spectacl e free vision over the nom nal range of human
_6_ vision. The haptics system 32 includes a tubul ar
mai n body 34 with an axi al Iength L1 along a

| ongi tudi nal axis 36 (see Figur and a pair of

di anmet ri caJd]fye opposi te haptics 37 tangentl ally
ext eRti %y FaRUS AP Mopp #tiudes @) ubwler omin badia 34fwignen axial

Vi eNeﬁ%tht]g‘fngﬁgﬁ'leﬁ%ﬁléﬁ{aﬁﬁé% égeté%‘lgﬁﬁ z%ndsa[ %?na 4Faig digmetrically

pair of p opposite att
Wi t hoppeisiig hnptmerﬁétnaagemgllymmﬁdhﬁg E&réﬁor&liﬁfdp@bﬁf& directions in a

stre tthforff enetration into the toug
connédti V&Y% §§% Ealﬁfc H - el haptigs p¢ ,hqu 2. Pam parallel and
p&en e@ﬂp’é&ﬂtd]ﬂtd&ﬁﬁ?éﬁ{ |I§1at%9 38N EitP cﬁfﬂ?ﬁ %@hﬁreﬁn@%&h@é}g ? 9 %? sufficient

as to penetrate3|gt e a sc
~t hi citi¢agth for (HdepermtmmnTine) dlaltmgtomdmn&étmealsslﬁb M’ﬁehuman eye’s

2 1ot Jp B P imiriide P, feiareluably Gimensioned so as to

conpeneent siightlyaiBletha Khl Aok asééféﬂa L Bidtknebd\6r @hﬂhﬁﬂﬁ
34 is ca[f%ble of assuming a clanping state tor tightly

cl anpi ng The paimbedly HBistimhedorm of hdleniblespditding2 1awith & hele end
ded th
0T a2 tof Riedsb8fiefiBEned B3 copibidmentaty Temale.dndys3 such that
pri tledmaipaliddybd4 iscapdbleadt Asmng fbaél%ﬁl u.srt&b tx%lﬂﬁ’ clamping
(no &o )|3to an unclan‘plg‘g state ena
axi &b le 3 dhsreine Tdre male epd 4R agd theoferqabssmd %amach provided
Tl
P R il GRIRATIRGE WA Sy e SRR S Ying P 5 pidht apart by

Thearmlmbleso;ﬂﬁhdimv&‘ srgidal ol afot | sBowh) do pé:ﬁ%ﬁclampmg state for
gn ?I cul ar to the | OI’]EI t udi nal aX| s 36 such

gszgrpq, disekcement| ekithe ATy 38ndor gositigniagopmghoses for
t. h b g C
B N T

thrthagl;:lte.a reI atively small incision into a human eye.
Fi gure 4"1]@ ﬂC| udes a haptics 37 in dotted lines for
showi ng fheshantics r 37 ihaye & dhinaprofide rimi s plamvdpe@éndﬁﬁﬂar to the

hap the .l ongit udi
o LRl 8 Syl 5 8 AR o
zoC o rtbc amii lmiyfz;t e difetion sBevgn by ARow fom@mltaltﬁgiifésemon of the

erablyg ﬁirsfroma haptics' proximl end
ad PRRUCS SYPigE S fhrowgivg redativelyowaalbincision iotase human @y@?Blgure 4

r e NRd1fdds RSP 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
25  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 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

30 the main body’s axial length L1 such that the main body 34 is capable of fully




The AIOL 33 includes a tubular casing 47 with an axia

l ength L2 along a |longitudinal axis 48, a |eading
optically clear aperture lens 49 with an anteri or

surface 51, and a trailing flange 52. The casing's

axial length L2 is longer than 30 the main body's

axial length LI such that the #mhin body 34 is capable

of fully -7- contacting the casing 47 along an

adj udnishrg Serakingl Ojeng abhadiusthentstidkelloyer sharPthi Rbain body’s

| engf.k | . The casin sl.idingly supports _a tubul ar
pi SQS”L%‘.I forglh [ B S . i sitngly SIRIOHS aftpiplggepisign-likie member 53
traiwitng 1A Flakfe 34 tdnd% ﬁﬁiliﬂ%gﬁﬁgg @g%a%ﬁg;%?ﬁc ggsterior surface

agai nst which a human eye's ca
beari@aingiighigh ehuggntryesespSilar didphoagnmefeyrso (MhiedlOL 33 houses

| fr. f i F1 ui filled
S ST 68 0% e B 8 R AL S5
or wadngbraias e Jodr geleéxalﬂmcﬁmag%eagi‘fi%&]es@;ﬁedsgﬂ HhateP ﬁ)gsed, for

(BSS), or anllxéﬂot her "bi oconpati bl e transparent |1 qui
havieryuRler Bplangad; Salt Salwtion (BES), ar any athert biotomypetible transparent

t talkine l.eps 27. . The AlQO..3
o Hodd R elinife iR88 Sl o HECRIRE natle, eiiimline lens 27 or
bodgreair. The AGOEI33pinchudpd AG8IRINS o abﬁlﬁné‘la%-iﬁ§?thé thath body 34

as a

1ﬁostﬂeri o(ii éli rection. The optical elenent 5
at WrS9P dsrlacement of et OL fhing postariswdidectinme r

st rengt Ta) Y urppses and.which urges._,
the pi s{njﬁ E?]Irp PE%ISérlréﬁ‘%g rs‘ﬁg%s %glgggain‘g Uyape 8‘5{%@}1@2&3{ bW Diopter
posstrength fos distafice vistorburpdies ad@ e ueke ﬂﬁ{}Sist@ﬂ-lik@ member 53
capabl e, of bei ng resiliently elastically deforned to

a a‘fi—?fad’:aﬁ%‘ fraded pysiton tee Eidurp): tEhe appicaelempntifdris capable of
&Y Seind AR oldLRRIY A4 1L AALLER loel S Bhbd Bl ried by

body acting dgai nst e prston-TT} .
Iantahunegn jieseapswlar diaphrajzinadn fehRatbbPis Liliks, bolHahg against
53 .assu sgﬁﬁcor}g essed position wth sonme of the

opt'T't RSI-dre Apember B3)|18; #y antedprdineetidrp suehe tleks r tha ppiston-like

hi Gﬁbn%e@@?eds%lgﬁéseé‘%ﬂpfe eélr}%o%ﬁ;ooé'rwéfé@g 121%[5:& cggptj(%i]%ﬁrgent 57

Fi%;r(.e 7). The piston=T1 \
complegngsthdreintoifoi eend2fing athigh iopta: dttehghAtd idhr vision purposes
ex eng;ed g?il ﬁlon_ by the optical elenment 57 reverting =
t o\ F S BYGY hir aPe Bisitaliksymemhet 33 isturged Homaitshearapresspé pesition
. 20CI bh¥ayd . . a_cont i,nuous, . .
“Variable qulq%gta g?&%xg:%dgg? ﬁl)@é?l\b/\gg ﬁheaopr%cﬂ\t AR Y egsrting to its

st neigl Bhape wintcaibteiction ofl humas @yy's ¢ilRRy BUSPOTRSs, AJAPOL has
th sui tabre for ~near vision

maxi Di opter. stren S .
puf p°8§€‘]§‘_‘°dl‘é p\@’iﬁpf?g bé?i%% strenedh dstvesence rmpindmuimo Pierfiert Meength
Pi &liable! fhK&istance vision purposes and a maximum Diopter strength suitable for

near vision purposes depending on the degree of dompression 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
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AIOL assembly 31 is set up such that the ATOL’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

25 typically implanted into a human eye 10 afier administration of a suitable muscle

30

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
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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.




20 relative to the base nenber 102 as a result. of

relaxation of the ciliary body 19. Pin displacenents

may be detected by external devices or alternatively

the graduations 111 may be inspected by a direct eye

i nspection. The actual forces devel oped by the

relaxation of a ciliary body edh-be determ ned as a

function of the conpression spring' s spring constant

k affelapn$i di spl acenent. 25 While the invention has

been described with respect to a |imted nunber of

enbodi nents, it wll be appreciated that many

varilat i 0A%, actofiniodadéd fiRasuréent RISt PP Pﬁéaﬁ?'fd ORRoftmodation

the .invention can be nmade within the scope o the

app&hd@dexreriental setup iglading : anl anifrml axye dravingat i isual axis and
a ' t, far measuring accommodati gn in an

S epar IR, scls W ol ORRRV< AR AR aer B ghlal and a

e_xperl_rren_ A _se - up_ | (
vi s upltinatei-Ekaniliarp Bodg! haling =2 rélek&d 3ta®f f60dSioning a capsular
a

conaﬁi%bji@ée tissue, an annular ciliary sulcus, and
sph m iyap aaferiog dijedliomyalong tha yisuak axis tedmplant eomhprising:
t engfyoni Ng; | r i.n.ap anterior .
dir g‘?_t i on _0233&? E%e%}{/bleg Sg'?l?gx?ggﬁctshsézsféﬁblrft%f’mem_tmg the tough
conpenmscing: tissgapf therdnfial desesolaatier soM-idtharim2pdid Gise member
I@ys} eﬁef or _penetrati &g the tough connective tissue of
he Mg gyes dppier siliagy suleny abafcleastitvg spaded apagetationary
e n@hodfbihfd. AdiEnA ' I@HP r ciliary sul cus
at at Ielg(gt t wo sdggi ed eé%éf?p%s a’ilé%gary anchor
poi s, aamdnvexvishaped mentbenlforndading eon ahsl dobhalaeye's capsular
' conéiexlgshag}@d nmenber, fa{ij aci ng}ion the ani mal eye's )
cap PETLATCID AP 2B 1erPr Sieiionanddriassd ayiay deom said Hase member in
bi ag postai@YdifdcBbh $81 ' OSt LLoRL rior directi
dir egt ion for cu[r gi ﬁiggrtgj' %}%Sglgg%ﬁér gﬁglﬁlﬁgg’gﬁﬁ hbsgénor direction,
1 osandrhayingoin epright pin [ifssiap dhioayh sgidapetieivilltkeupon relaxation of
pasﬂsli n .ttir ou%h .fai 0ﬁrert ure whereupon rel axation of
t he sﬁﬁw QY gy body,urgeythe sndmsl eyes gapswlar digpdmagm in an
Capmuwrith ditbaRH B8 i ghl%ﬁ,' el Lon for
urging said pin thrgcl)[EFg li]ds%lilﬁ apgﬁfﬁlg(?%g@ljeThe i mpl ant
according to Claim1, wherein said pin has graduations
al t t . t] f its. I th.
al ong %ge ?mpia%? g’cco?dn?gotro_ bﬁt?mol, wlhe1§ein gz?i pin has graduations along
20 atleasta portio_n of its length.




