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(57) Abstract: Presbyopia and other eye disorders are treated by implanting within a plurality of elongated pockets formed in the
& tissue of the sclera of the eye transverse to a meridian of the eye, a prosthesis having an elongated base member having an inward
surface adapted to be placed against the inward wall of the pocket and having a ridge on the inward surface of the base extending along
at least a major portion of the major dimension of the base. The combined effect of the implanted prostheses is to exert a radially
outward traction of the sclera in the region overlying the ciliary body which expands the sclera in the affected region together with
~s the underlying ciliary body. The expansion of the ciliary body restores the effective working distance of the ciliary muscle in the
presbyopic eye and thereby increases the amplitude of accommodation. Introduced is an improved scleral prosthesis for the treatment
of presbyopia and other eye disorders. An exemplary prosthesis is adapted for, contact with the sclera of an eyeball, and comprises
a body having a first end and a second end wherein the body has (i) a planform adapted to expand the contacted sclera to increase
the effective working distance of the ciliary muscle of the eyeball, and (ii) means for stabilizing the prosthesis within the surgically
formed pocket within the sclera of the eyeball.
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BACKGROUND OF THE INVENTION

In order for the human eye to have clear vision of
objects at different distances, the effective focal length
of the eye must be adjusted to keep the image of the object

15 focused as sharply as possible on the retina.

This change

in effective focal length is known as accommodation and is

accomplished in the eye by varying the shape of the

20

25

30

crystalline lens. Generally, in the unaccommodated
emmetropic eye the curvature of the lens is such that
distant objects are sharply imaged on the retina. In the
unaccommodated eye near objects are not focused sharply on
the retina because their images lie behind the retinal
surface. 1In order to visualize a near object clearly, the
curvature of the crystalline lens is increased, thereby
increasing its refractive power and causing the image of
the near object to fall on the retina.

The change in shape of the crystalline 1lens is
accomplished by the action of certain muscles and
structures within the eyeball or globe of the eye. The
lens is located in the forward part of the eye, immediately
behind the pupil. It has the shape of a classical biconvex

optical 1lens, i.e., it has a generally circular cross



structures within the eyeball or globe of the eye. The lens is located in
the forward part of the eye, immediately behind the pupil. It=HdEha003

shape of a bi convex optical lens, i.e., it has a generally
ciroul ar crg‘Jé)é}’%ﬁ“‘g% DEC 2003 WO 00/ 74600 PCT/ USOQ 1569 PCTHSVIS®I15 20 25
30 section having two convex refracting surfaces, and is |ocated
generally on the optical axis of the eye, i.e., a straight |line drawn
fromthe center of the cornea to the nacula in the retina at the
posterior portion of the globe. |In thesunacconmodated human eye the
curvature of the posterior surface of the lens, i.e., the surface

adj acent to the vitreous body, is somewhat greater than that of the

anterior surfaeetidthehkensy i swél @8ﬁ{r§x5htéfﬁ&kﬂﬂ§@ byuse a JBRTOI AROUS capsul e

that serves ag ter e structu uppor t and actuati on of
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According to the classic t
anterior surface. T e lens is closely surrounded by a

membranous capsule that serves as an intermediate structure
10 in the support and actuation of the lens. The lens and its
capsule are suspended on the optical axis behind the pupil
by a circular assembly of very many radially directed
elastic fibers, the zonules, which are attached at their
inner ends to the lens capsule and at their outer ends to
15 the ciliary muscle, a muscular ring of tissue, located just
within the outer supporting structure of the eye, the
sclera. The «ciliary muscle is relaxed in the
unaccommodated eye and therefore assumes its largest
diameter. According to the classical theory of
20 accommodation, originating with Helmholtz, the relatively
large diameter of the ciliary muscle in this condition
causes a tension on the =zonules which in turn pulls
radially outward on the lens capsule, causing the
equatorial diameter of the lens to increase slightly and
25 decreasing the anterior-posterior dimension of the lens at
the optical axis. Thus, the tension on the lens capsule
causes the lens to assume a flattened state wherein the
curvature of the anterior surface, and to some extent the
posterior surface, is less than it would be in the absence
30 of the tension. In this state the refractive power of the
lens is relatively low and the eye is focused for clear

vision for distant objects.
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Because of topggharhibgathe lens to contract causing an increase in the
antero-posterior diameter of the lens (i.e., the lens
becomes more spherical) resulting in an increase in the
10 optical power of the lens. Because of topographical
differences in the thickness of the lens capsule, the
central anterior radius of curvature decreases more than
the central posterior radius of curvature. This is the
accommodated condition of the eye wherein the image of near
15 objects falls sharply on the retina.
Presbyopia is the universal decrease in the amplitude
of accommodation that is typically observed in individuals
over 40 years of age. In the person having normal vision,
i.e., having emmetropic eyes, the ability to focus on near
20 objects is gradually lost, and the individual comes to need
glasses for tasks requiring near vision, such as reading.
According to the conventional view the amplitude of
accommodation of the aging eye is decreased because of the
loss of elasticity of the lens capsule and/or sclerosis of
25 the lens with age. Consequently, even though the radial
tension on the zonules is relaxed by contraction of the
ciliary muscles, the 1lens does not assume a greater
curvature. According to the conventional view, it is not
possible by any treatment to restore the accommodative
30 power to the presbyopic eye. The loss of elasticity of the
lens and capsule is seen as irreversible, and the only

solution to the problems presented by presbyopia is to use
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t he posterior 1[:]?ortlon of t e gl obe postelor
sclera have been used as temporary supporting

structures during surgery on the globe. However, none of
these known devices have been used for surgical treatment
of presbyopia, and none have been adapted to the special
15 needs of prosthetic devices used in treating presbyopia.

Accordingly, a need has continued to exist for a
method of treating presbyopia that will increase the
amplitude of accommodation of the presbyopic eye, thereby
lessening or eliminating the need for auxiliary spectacle

20 lenses to relieve the problems of presbyopia.



I ana (over the underlying retina), have been used to conpress the sclera
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the contour of the sclera have been used as tenporary supportlng
structures ®@00mgoGurgery on the gl obe. However, none ofpcridgsisedinown
devi ces have been used for surgical treatment of presbyopia, and none
have been adapted to the special 15 needs of prosthetic devices used in
treating presbyopia. Accordingly, a need has continued to exist for a
nmet hod of treating presbyopia that will increase the anplitude of
accommodat i on of the presbyopic eye, thereby | essening or elimnating the
need for auxiliary spectacle 20 lenses to relieve the problens of
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%COHﬂDdat?QWPlned effect of the 1mp1anted progstheses ig to exert a
radially outward traction on the sclera in the region
overlying the ciliary body which expands the sclera in the
affected region together with the underlying ciliary body.
The expansion of the ciliary body restores the effective
15 working distance of the ciliary muscle in the presbyopic
eye and thereby increases the amplitude of accommodation.
Introduced is an improved scleral prosthesis for the
treatment of presbyopia and other eye disorders. An
exemplary prosthesis in accordance with the teachings
20 hereof is adapted for contact with the sclera of an
eyeball, and comprises a body having a first end and a
second end wherein the body has (i) a planform adapted to
expand the contacted sclera to increase the effective
working distance of the ciliary muscle of the eyeball, and
25 (ii) means for stabilizing the prosthesis within the
surgically formed pocket within the sclera of the eyeball.
The foregoing has outlined rather broadly the features
and technical advantages of the present invention so that
those skilled in the art may better understand the detailed
30 description of the invention that follows. Additional
features and advantages of the invention will be described
hereinafter that form the subject of the claims of the
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accordance wth the principles of the present invention; 10 Fl GURE 2
illustrates a side elevational view of the enbodinent of the scleral
prosthesis of FIGURE 1; FIGURE 3 illustrates a bottom plan view of the
enbodi ment of the scleral prosthesis of-sFl GURES 1 and 2; FlIGURE 4
illustrates a top-side isonmetric view of the 15 enbodi ment of the scleral
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end of the enbodi ment ofERLFE BE] Siafale 5 PRAWINGEIRES 1 to 4; and
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FIGURE 1 illustrates a top plan view of an

advantageous embodiment of an improved scleral prosthesis
in accordance with the principles of the present invention;
10 FIGURE 2 illustrates a side elevational view of the
embodiment of the scleral prosthesis of FIGURE 1;
FIGURE 3 illustrates a bottom plan view of the
embodiment of the scleral prosthesis of FIGURES 1 and 2;
FIGURE 4 illustrates a top-side isometric view of the
15 embodiment of the scleral prosthesis of FIGURES 1 to 3;
FIGURE 5 illustrates a top plan view of .one end of the
embodiment of the scleral prosthesis of FIGURES 1 to 4; and
FIGURE 6 illustrates a bottom-side isometric view of
the embodiment of the scleral prosthesis of FIGURES 1 to 5.
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PROSTHESI S FOR TREATMENT OF PRESBYCOPI A AND OTHER EYE DI SORDERS, " fil ed
June 7, 1999 (the speC|f|cat|on of the present |nvent|on clainms priority
to this provi si onal  ap{Lie: HEJER ) 1)). Al four

patent docunents ngrhh@lplraéeetfl @E@ ﬁile%h@Sﬁﬂrehfe%ﬁl Tht ARceCgonl y
a55|gned to tpe ss nee of esent ijpvention, @ share common

i nvent or shi p, —an r°P{8‘8?‘b%sr pg’& FBPeFTl el PEPEFRSRIS fZtTafrcedir poses
as if fully seltldfmghtheneUmtdtt(&madeagPamm-empglnc&ﬁldrheehcluenmDnS

i ntreoduced angg /4 R | 0 pat.en
pr esbyopi a, and/ c%lrjtgafsnegﬁgpfe%yceg%ﬁg%ﬁrjd%?gé?&ﬁqs %ﬁ treRrg‘5<§r|c&;lwgﬁnpc?ll¢ mary
open angl e gl BRYETHEF IR OTHRREFE dHHOBRER®SL ¢ f)lle#agcmhetrabl, y1927 t r eat ed
by i lr;cr easi ng( clﬁéle‘cieﬁfseﬁzﬁpm%awbk* Ng yHiskaneent@ls bheest Itplr@rlxcgy%t e. Thi IS
may be acconp th an poLhe ciliary nuscle
and the | ens %é%lel 1@3 &UI%% et gaﬁé %Bgﬁ‘v\o‘gﬁe??ﬁ%ﬂ&
PCT/ USOQ 1569'1REP§]_'1(ME51T19F ]BQESBYOPIA AND OTHER EYE DISORDERS,” filed on

10 April 16, 1998 (a Continuation-in-Part Patent Application

of the ‘975 Application); United States Patent Application
Serial No. 09/472,535 entitled “SCLERAL PROSTHESIS FOR
TREATMENT OF PRESBYOPIA AND OTHER EYE DISORDERS,” filed
December 27, 1999 (a Continuation Patent Application of the
15 ‘975  Application); and United  States Provisional
Application No. 60/138,105 entitled “IMPROVED SCLERAL
PROSTHESIS FOR TREATMENT OF PRESBYOPIA AND OTHER EYE
DISORDERS,” filed June 7, 1999 (the specification of the
present invention claims priority to this provisional
20 application under 35 U.S.C. §119(e) (1)). All four patent
documents, and the inventions disclosed therein, are
commonly assigned to the assignee of the present invention,
share common inventorship, and are incorporated herein by
reference for all purposes as if fully set forth herein.
25 According to certain of the inventions introduced and
taught in the -above-incorporated patent documents,
presbyopia, and certain other eye disorders (e.g.,
hyperopia, primary open angle glaucoma, ocular
hypertension, ete.), may suitably be treated by increasing
30 the effective working distance of the ciliary muscle. This
may be accomplished by increasing the distance between the

ciliary muscle and the 1lens equator, preferably by



20 25 30 increasing the dianeter of the sclera (i.e., scleral eﬂp?ﬁflon
in the region of the ciliary body. According ;o ﬁn adrantageousl

enbodi nment , fective working distance of the ciliary nuscle may

sui tably be" Bgﬁ@ﬁ@ased by inplanting, wthin pockets suP§r®801§69% ornmed in
the sclera of the eye, a plurality of prostheses designed to place an
outward traction on the sclera in the region of the ciliary body. Each
prosthesis conprises an elongated base having a first end and a second
end and one of a ridge or a crest. The,inplanted prosthesis applies an
outward force on the scleral pocket to elevate the portion of the sclera
attached thereto to increase the effective working distance of the
ciliary nusclimafeashageyafeal JciizlLan-Hdﬁér pd;ﬂra?_bt YSCQ{GI'Q{ ﬁ@j I‘gelsessgigrglheref ore
designed to o] r ire orce to e sclera
coopgratlvelﬁg&kn ggvan#gggbus BhDodi nggf Bttiate BP8%t hesis of the

i nvention discl oséGCPﬁd%Tkﬁetabm/@dVﬂumgﬂmuateuqumnent uim:uﬂeé\cttslxhsas a

subst anti al | W@Hl%@”fd@.rs%%é@ ?Ogﬁe Lhe; o &) 1h ei-ﬁ‘a&l aéu1t£ % a top
surface that i s ada éed | acenent ag al nst t he ter Wal TYof % he
pocKet sur gi c’eﬂcﬁ?asg dlﬁ‘l’r}aﬂ’iéngcl‘é’rtilmaﬁﬁF]W% %%G?Wdﬁme@e

t hereto. Unfoitt ubheelsgledae dfo the eyépum‘ egsmﬁdlaltybqglﬁl pPaPEneser bottom

f f ot S cont.act th he i nner wal |
?rtﬁgesgr gi (I}geidlqy %?ﬁ‘i&’ﬁa@% 2h. ({Ht Ee £l gen@r &1 5P r?c\tllmﬁ’éaa’rréé:h(?f t he

first and se‘?ﬁ%@neﬁést%?léﬂééﬁrym@dy at Baghsprosthsmis couptises an

di sproporti onsdictigabed asasC At a apffﬂ:'B@ 40P a%ﬁrgaé;@cor{deleﬂh' Y&a (el NE

t hesi s, rost hesi s ten s: (i
botom sur facg qf 1 he. Body lethe npr 9LRSSley pLhg. prost hest s fends: (1)

outward force on the scleral pocket to elevate the portion

of the sclera attached thereto to increase the effective

working distance of the ciliary muscle of the eyeball. The

plurality of prostheses are therefore designed to apply an
15 outwardly directed force to the sclera cooperatively.

An advantageous embodiment of the prosthesis of the
invention disclosed in the above-incorporated patent
documents has a substantially circumferential body. The
circumferential body has a top surface that is adapted for

20 placement against the outer wall of the pocket surgically
formed in the sclera, applying an outward force thereto.

Unfortunately, due to its circumferential body shape,
a bottom surface of the prosthesis has limited surface
contact with the inner wall of the surgically formed

25 scleral pocket, generally in the area of the first and
second ends thereof. Due, at least in part, to the
disproporticonate surface contact of the top surface
relative to the bottom surface of the body of the
prosthesis, the prosthesis tends: (i) to slide back and

30 forth within the scleral pocket causing the same to be less

effective in treating presbyopia, and (ii) to turn or to



forth within the scleral pocket causing the sane to be |ess effgctive in
treating presbyopia, and (ii) to turn or to 8 DEC 2003 WD 00/ 72 oBEC 2003
PCT/ USOQO 15691 -11 topple over within the scleral pocket causing the sane
be substant |°a‘1°173ﬁ Pneffective in treati ng presbyopi a. TURGTVUSEV/ISMLt i al |y to
FIGURE 1, illustrated a top plan view of an advant ageous enbodi nent of an
inproved scleral 5 prosthesis in accordance with the principles of the
present invention. To overconme the above-identified deficiencies of the
circunferential body prosthesis, the ir_rgipved prosthesis of the present

i nvention conprises a body (generally designated 100), having a first end
and a second 10 end (generally designated 105a and 105b, respectively),
that is adapt embplp@eenpandm&mantaét@ﬂeﬁﬁllepac}t;& |d@@1rsg§§ethé heaf fgct i ve

working di stanaeqRbnl e ALY UG § 0L L8 eyedal ) W | e providing

means for stabilizing t ros fiesis *Fe cEl:]'rzf‘tacted scl era.
The body 100 15 i néru@trg a}ntlépa%lbr ftac EIGURE tlhaulhwstMeﬁablyoﬂ)@laelapt ed to

contact ocul arilelvSsHEa M éﬂﬁt@g@@&geémﬂo‘aﬁmgﬂgpaf SaH{ gi %@{sb%ﬁi era.dL W thin
t he sclera of thegﬁge pal | . Sur%{ cal procedures for s Form ng an

appropri ate sEEFEPSSHR IR aﬁP@?c‘H%a B PR inbey «f ﬁb@rm@d pat ent
20 docunment s admgrehtiomer ThH SOeT8OO ttlﬁa mbvaec@aﬁﬁrﬁeﬁoaeff@ler@i%goses of

this patent d 0|3|II stratively shown
having a convg%ug?g%f orm mkg{és&h% ace (5%}8 |prjf8 Y pég?rre’t“@roi’fg t hat ,

according to tH’Fé’SFhﬁﬁkﬁré’tfedtl‘eq’rbEdemﬁ 1h*a%n@0@0nwmr1s3$ s& oppedy or
ot her w se non-(gleaepaErgetdgaydd 160 | |H&g‘a_n§e§-rf'1ggt0énc9talﬂar | 3eofgmagi ng

Lgeﬁéfggr?haf%rtlCg%%%%ley de§§gh teg|H Sgogngd1%%ber%Lsgggéf¥ély)E shoul d
that is adapted to expand a contacted sclera to increase
the effective working distance of the ciliary muscle of the
eyeball while providing means for stabilizing the
prosthesis relative to the contacted sclera. The body 100

15 includes a top surface 110 that may suitably be adapted to
contact ocular tissue within a pocket (or loop) surgically
formed within the sclera of the eyeball. Surgical
procedures for suitably forming an appropriate scleral
pocket are described in the above-incorporated patent

20 documents and further discussion is not necessary for the
purposes of this patent document. Exemplary top surface
110 is illustratively shown having a convex planform.

Top surface 100 includes a perimeter 115 that,
according to the illustrated embodiment, has a convex,

25 sloped, or otherwise non-sharp edge to avoid cutting,

. tearing or otherwise damaging the sclera, particularly the
surgically formed scleral pocket. It should be noted that
the first and second ends 105a,b of body 100 illustratively
include a more pronounced slope relative to the remainder
30 of top surface 110 (described in greater detail below).
FIGURE 2 illustrates a side elevational view of the
embodiment of the scleral prosthesis of FIGURE 1. The



the first and second ends 105a,b of body 100 illustratively include a
nore pronounced slope relative to the remai nder 30 of top surfac8 ﬂEE)ﬂma
(described ip greater detail below). FIGJRE 2 illustrates a side

el evati onal 9’%%*@? the enbodi ment of the scleral prost RESTUSIEISEH CURE 1
The - 8 DEC 2003 WD 00/ 74600 PCT/ USOCQ 15691 -12 prosthesis body 100 again
has first and second ends 105a,b, top surface 110, non-sharp edges 115
and a bottom surface 120. Exenplary bottom surface 120 is illustratively
shown having a substantially straight pjanformrelative to top 5 surface
110. Preferably, bottom surface 120 is wder than the nmaxi mum hei ght of
prost hesis body 100. It should be noted that the exenplary shapes of top

surface 110 an@rbsthmnssutbﬁﬁcmolagaﬁ;ﬁ eha@r nyg_eqnﬁogecdrjdl gﬁgg altdgéebpurposes

onl Those of d art w nder st and may have
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surfaces of tHRé Oboo@xe“’tpéam{ebqttaﬂm sutimead 1R0r te dilusheastvenalshopacket to
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ef fecti ve worki_ng_.di st nce of 5 cilifary nuscle o
whet htér such sui’lfgg\%% O-coh ra@&ﬁca’?/%ttoéﬁ PULRIcE R0 a8 ‘@rdem heeni se. |t
shoul d be furtlkée m%xﬂdmthatghﬂvﬁhbageﬂmaﬂan%od?Xﬂﬂplary dlnen5|ons of

body 100 are provi ded. oAl sEOkor b4 | i3l Alive ULPOSES, ADy syl table body

pl anform of 20 dlnen5|ons pproprrate and in ac
principles of FHEIPFRsdAP |3rﬂﬂen P‘@?P“rra?ubéameMOTcandwapro*entbd eXefrpI ary
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adapted, via a cooperation among the shapes of the surfaces
of the body, to exert an outward force on the scleral
pocket to elevate the portion of the sclera attached
thereto to increase the effective working distance of the

15 ciliary muscle of the eyeball, whether such surface is
convex, concave, circumferential or otherwise.

It should be further noted that advantageous and
exemplary dimensions of body 100 are provided, again for
illustrative purposes. Any suitable body planform of

20 dimensions appropriate and in accordance with the
principles of the present invention may be used. To that
end, exemplary first and second ends 105a,b, in cooperation
with top and bottom surfaces 110, 120, provide a means for
stabilizing the prosthesis within a surgically formed

25 pocket within the sclera of the eyeball, enabling
prosthesis body 100 to substantially permanently exert an
outward force on the scleral pocket to elevate the portion
of the sclera attached thereto to increase the effective
working distance of the ciliary muscle.

30 ' To that end, exemplary bottom surface 120 is adapted
for increased surface contact with the ocular tissue within
the surgically formed pocket relative to the prior



25 pocket within the sclera of 4-1, b 11 30 eye a , enabling prosthesis
body 100 to substantially permanently exert an outward force on the
scleral pocket to elevate the portion of the sclera attached BhBE@t@(}go

i ncrease the effective working distance of the ciliary nmuscle. To that
end, exenplary bottom surface 120 is adapted for increased surface
contact with the ocular tissue within the surgically formed pocket
relative to the prior - 8 DEC 2003 -13 i 10 15 20 25 30 enbodi nents of the
prosthesis of the above-i ncorporated ﬁ%’ent docunents. This increased
ocul ar surface tissue contact at |east substantially elimnates turning
over, toppling over or otherwi se rotating of the prosthesis body wthin

the scleral podketimeheseby ensurbigsidsget iore chd eabspal i o RoesbYEPI a.
Bott om surface 12% surface may u.itablg be dagt ed to contact an anount
hat® TSl

of ocular tigaus TERS eastts sib FHRfuaFurbach &ABEWE of

ocul ar tissuecwuncactad léyst opulsstdrade1100 e\MitnﬂhatéQet&thﬁ&awaf or med
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pllg? hlejg% a% oI B3 ° U0 OFSF ?Jﬁgt%ﬁ%?‘esﬁﬁe%%}éa of

al tered based upon orm o
bot tdm surf aceithd® napesustidal beogkert erhertehan theusima off feopigar f ace

110.

treatment of presbyopia.

Bottom surface 120 surface may suitably be adapted to
contact an amount of ocular tissue that is at least
substantially equal tb an amount of ocular tissue contacted
10 by top surface 100 within the surgically formed scleral

pocket. In alternate embodiments, this relationship may be
altered based upon the planform of body 100. For instance,
the area of bottom surface 120 may suitably be greater
than the area of top surface 110.

15 Turning to first and second ends 105a,b, each
exemplary end 1is adapted to fix body 100 within a
surgically formed pocket through a physical
combination/cooperation of (i) a sloping minor portion 125
of top surface 110 relative to a major portion 130 of top

20 surface 110, and (ii) a groove 135. This exemplary
physical combination/cooperation at least substantially
fixes body 100 within a surgically formed pocket within
the scleral pocket thereby ensuring effective treatment of
presbyopia.

25 It should be noted that although first and second ends
105a,b have a partially concave portion 125 of top surface
110 and grooves 135a,b provide a partially concave bottom
surface 120, alternate embodiments may include at least one
end 105 that has a partially convex top surface, or bottom

30 surface 120 that may suitably include at least one portion

that is at least partially convex.



Turning to first and second ends 105a, b, each exenplary end is adapted to
fix body 100 within a surgically formed pocket through a physi cal

conbi nati on/ cooperation of (i) a sloping mnor portion 125 of -ta)mEﬂuszce
110 relative to a major portion 130 of top surface 110, and (ii) a groove
135. This exenplary physical conbination/cooperation at |east
substantially fixes body 100 within a surgically fornmed pocket w thin

the scl eral pocket thereby ensuring eff§§tive treatment of presbyopia. It
shoul d be noted that although first and Second ends 105a,b have a
partially concave portion 125 of top surface 110 and grooves 135a,b
provide a partially concave bottom surface 120, alternate enbodi nents may

i ncl ude at IeastRQgﬁrdhemd,1®Eetbhysiﬁﬁiétdb®skhaié? &%HH&”%Héﬂ%éﬂiBEéceh or
bottom surf a sui t.abl.y i.ncl yde at | east one portion that
is at |east g%ﬁ%la é&gc%H§E¥Fa€a%fﬁﬁ%§t2553?9Tﬁ”Réﬂ&PﬁPesg?afﬁ%'physical
cooper ati on afbmgshéed. vapildebeddi pensiors amd charRM&y i Sid Csnd €. §F,

th, coar sthieli sh palysshe 4 1€ .)_of the surfaces, and ends of
;?ggthesis bé%?bf%bgagu?%gglgogéaﬁg ngf%tgsﬁP?z?ﬁﬁ Fﬁ@géfkﬁﬁﬁimF?ﬁin a

surg?cal |y fovansl wpsbketa urkiinalhe fsoimedapofkett g tRyebetd scIbus, ot he
exenpl ary enmbogi n@pi,0f1 FIGURES 1 and 2 illustrates advantageous features
wherein top surface 110 starts with a concave surface 125 at first end
105a for 10 approxihdt el Yhasexarptong ambothmantoeds FSGUBERI Y 4mda2 snoot h

convex-like cirvgthated OMEvarddgeBBE €ESa L LAER LY téﬁOEQ$§ songaye
f ther {0

surface 125 at second end 105b for approximately ano m crons -
for a total t?ﬁ??ﬁﬁrﬂ&éé a concave surface 125 at first end 105a for

10 approximately 750 microns and then moves smoothly to a
smooth convex-like curve for four millimeters, and then to
another concave surface 125 at second end 105b for
approximately another 750 microns - for a total top surface
110 length of 5.5 millimeters. The radius of curvature of

15 the major convex surface is approximately 9 millimeters,
the interconnecting curve has a radius of approximately 153
microns and the concave surface has a radius of
approximately 500 microns. The concave surface forms a
rounded portion having a radius of curvature of

20 approximately 125 microns that connects to bottom surface
120. Bottom surface 120 has a straight part which extends
for approximately 500 microns to a concavity that has a
radius of curvature of approximately 500 microns and a
height of approximately 150 microns. The concavity forms

25 a groove illustratively extending through the whole bottom
surface 120 of body 100. A major portion of bottom surface
120 extends approximately 3.5 millimeters between the first
groove and a second groove (the second groove being
substantially identical to the first groove).

30 Turning to FIGURE 3, illustrated is an exemplary
bottom plan view of the embodiment of the sgcleral

prosthesis of FIGURES 1 and 2. It should again be noted



110 length of 5.5 millinmeters. The radius of curvature of 15 the major
convex surface is approximately 9 mllineters, the interconnect]ng curve
has a radi us of approximtely 153 m crons and the concave surf eﬁbﬁaiﬂﬁﬁ
radi us of approximately 500 mi crons. The concave surface fornms a rounded
portion having a radius of curvature of 20 approxi mately 125 m crons that
connects to bottom surface 120. Bottom surface 120 has a strai ght part
whi ch extends for approxinmately 500 m ggons to a concavity that has a
radi us of curvature of approximately 500 T crons and a height of _
approxi mately 150 microns. The concavity fornms 25 a groove illustratively
extendi ng through the whole bottom surface 120 of body 100. A mmj or

portion of bothamwidthactendd) ext erbsr apfindd MBRehYichd f8dd LERt BLS
between the fixst, anl o%\égnand a secon%laﬁr oove (the second gr oove being
t1ca

subst anti al |y I dent the 9% s §%e) P2 BTG ok F9 URED 3,
illustrated |IEa3ansextaW1ar pe botrigem plranaveew tfant heoerbedEa@nt 10b . t he

scleral prosthgsi fo REYRES 4,1 t_should again pe noted . 8 DEC
2003 -15 that™ wi dth Q-1 nEIth Eor o?ﬁg}ls{éﬁn%%fl o n%n'gl e WEETHE  the

same® neani ng"l%tofl ﬁb@aﬂd@dlmhat @i)tttl@mssulefabaorb%@heﬁns/ suirtabkys be

I ag _ tgq rf T Q illustrated is
aa'[ ggrs: gealr gngtgr Pc SBSEEW gggt %Jezgrg%ang rfq E"farf)he gSFeFﬁF 5r8% hesi s of

FI GURES 1 torWnipgafn, FIH&REYenplanytratedshiar p edgeslar erishowt. ondur ni ng

to FIGURE 5, ddd w3t ratednbs P Rl % f f di ment
of the sclera)l Frostthem S o?ﬁlén(% = %He é(gi’%%ll:%%gﬁﬁgg]fsﬁronél %G?HE% GURE

6, illustrated Fe 4&-16ipativm §P@é14%oﬁ%t FLGURE ety Oﬁ-lﬂ-h%tlaﬂﬁddlmna of the
scleval  prosdditsnssode RIGHRESid ¢ of the embodiment of the scleral

prosthesis of FIGURES 1 to 5.
Other important features of the exemplary stabilizing
means 105a,b, and 120 (in cooperation with top surface
110), of the illustrated embodiment, is that the width of
15 body 100 is preferably larger than its maximum height - in
previous prosthesis embodiments, width was not larger than
the maximum height, and enabled turning over, etc.
Further, bottom surface 120 is relatively flat except for
grooves 135 or any other suitable means for fixing
20 prosthesis body 100 within the scleral pocket (e.g., hooks,
fasteners, clips, etc.). Exemplary grooves 135 therefore
act to prevent prosthesis body 100 from sliding -
grooves 135 may suitably be positioned in line with the
incision to form the scleral pocket causing the incision to
25 "curve up" as a result of the pressure into the groove,
thereby preventing the prosthesis from sliding in either
direction. Thirdly, first or second end 105a,b includes a
concavity to facilitate ease of entrance into the scleral
pocket.
30 In short, ends 105a,b cooperate to ease insertion into

the scleral pocket and to fix the same once appropriately



O her inportant features of the exenplary stabilizing mnmeans 105a, b, and

120 (in cooperation with top surface 110), of the illustrated ﬁgbﬁgtgf%
is that the width of 15 body 100 is preferably larger than its Tx 0

hei ght - in previous prosthesis enbodi nents, width was not |arger than
t he maxi mum hei ght, and enabl ed turning over, etc. Further, bottom
surface 120 is relatively flat except for grooves 135 or any other
suitable nmeans for fixing 20 prost hesi_s_LGtgody 100 within the scleral
pocket (e. g., hooks, fasteners, clips, etc.). Exenplary grooves 135
therefore act to prevent prosthesis body 100 fromsliding - grooves 135
may suitably be positioned in line with the incision to formthe scleral

pocket causi he ingi i 25, curye up" as a resul.t of the pressure
into the gr og%(je%lh%é)hltgﬁer%g%ge}ol?évglrﬁelrr?ga\éteh SBF8sthEsiE*LP8m SFr dPRgSi n
ei ther direc¥}Nrllyni paprhil¥zingt the peeorhbsdnd ib0Sadd pocitideing a

concavity to held lid afte @3%8tRbs BNBRAL QN chhenSC O &ing' N
short, ends 19r§ea, Qrc%%ggrate toS easgaiyr:lserti ort;' i nt% 1£1'1%1:hl'alsn%:eiqe(r‘g}ai?a‘ﬁ[’)l%cket
and to fix the safe o0nce Apprapftafél yie aec posclerrborrekeheda

thergin. Al te&hmadiryant $orerfalxipngkets , (awreopg) obal |y, stabilizing the

prosthesi s i ncl uderi0sirdediNGadan f1ee JeN HeapT OSLHES S0y, and sut uring
t he same, glujr one or nore surfaces of the Sane to sc erai opdckét, a 5
plurality of srrtl‘ %Eéﬁlﬁesﬁockéfs EoRt | odis) Presenanobhesthriiant agevofiehavi ng a
total body naFsmrsedt Aicknessitie thatpribe PRBS&MHeqOSiRRIbsar ONi de

i ncreased |ifﬁhéGﬂéﬁJG%QiLQofEéfgfé%nb%gkgggtSdé@&%éﬂ%%?d uﬁich is a
10 primary object of the prostheses.

The foregoing prosthesis may be manufactured in
accord with the methods set forth in the above-
incorporated patent documents or otherwise known, may be
from materials set forth in the above-~incorporated patent

15 documents or otherwise known, may be surgically implanted
as set forth in the above-incorporated patent documents or
as otherwise known, such as an injection wherein the
prosthesis would be inserted and then possibly filled with
fluid, plastic or otherwise (in an embodiment wherein the

20 ends extend beyond the scleral pocket, the body of the
prosthesis may be filled the end actually become wider
than the incision, precluding movement, including, for
instance, new metals.

The present invention has been described in detail.

25 Thbse skilled in the art will understand that various
changes, substitutions and alterations may be made herein
without departing from the spirit and scope of the

invention in its broadest form.

30



t he above-incorporated patent docunents, which is a 10 primary object of
the prostheses. The foregoi ng prosthesis nay be manufactured in accord
with the nethods set forth in the above- incorporated patent . docunents or
ot herwi se known, nmay be fromnmaterials set forth in the & 8 DEC 2003
above-incorporated patent 15 docunents or otherw se known, may be
surgically inplanted as set forth in the above-incorporated patent
docunments or as otherw se known, such _gz an injection wherein the _
prosthesis would be inserted and then possibly filled with fluid, plastic
or otherwise (in an enbodi nent wherein the 20 ends extend beyond the

scl eral pocket, the body of the prosthesis may be filled the end actually
becone w der WHATANT $ heLATMESI 0Y; precl udi ng novenent, including, for

i nstance, new rretall s. The res}rent, i nvention has been described in detail.
25 Those skilled i th aP%% S1§ndehadt afdntarde vERS ogsleEnawdesan

substi tuti onsyabdlal t eaﬁimmyibecaﬁﬂeidleﬂ’geign bo\gg,t mgggngeggggtgg ErE(C):m
the spirit a SC of the .invention in its broadest form

2003 i 17 5 1%%5 5%%82% SO WATT CE‘?BH\/E% 36 having hp oBELABREEN t BRat
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having a f'r%%rking distance of the ciliary muscle of the eyeball.

2. The prosthesis set forth in Claim 1 wherein said

body further comprises a top surface that contacts ocular

10 tissue within a pocket surgically formed within the sclera
of the eyeball.

3. The prosthesig set forth in Claim 2 wherein said

top surface is circumferentially shaped and exerts an

15 outward force on the scleral pocket to elevate the portion
of the sclera attached thereto to increase the effective

working distance of the ciliary muscle of the eyeball.

4, The prosthesis set forth in Claim 2 wherein said
20 body further comprises a means for stabilizing said
prosthesis within said surgically formed pocket within the

gsclera of the eyeball.

5. The prosthesis set forth in Claim 4 wherein said
25 stabilizing means includes a bottom surface that contacts

ocular tissue within said surgically formed pocket.

6. The prosthesis set forth in Claim 5 wherein
said ocular tissue contact area of said bottom surface of
30 said body is at least substantially equal to gaid ocular

tissue contact area of said top surface of said body.



end and a second end, said body having a planformthat expands sai
contacted sclera to increase the effective working distance of the
ciliary muscle of the eyeball. 2. The prosthesis set forth in Cbgéggl
wherein said body further conprises a top surface that contabt 03
tissue wwthin a pocket surgically forned within the sclera of the
eyeball. 3. The prosthesis set forth in Claim2 wherein said top s
is circunferentially shaped and exerts ap outward force on the scl
pocket to elevate the portion of the sClera attached thereto to in
the effective working distance of the ciliary nuscle of the eyeball. 4.
The prosthesis set forth in Qaim2 wherein said body further conprises a
means for stabiliZi.ng S@iedprpstisddiasisetWEbHEH i$aicdaSMr Qi@aldey nf 95 @d

pocket wi thi n.the,;sel

of t.he.eyebal|.. 5. The praosthesis set for

r ] ]
Claim4 wherein said ft THS ZPRGURBANT | A thédea Boredmh SiFsacend
contacts ocungr sabsbueewphdi rendaitthestur §iced | yafor mediyposketin 6sailde

prost hesi s sesturg%%fl} N ghn%%clbe erein said ocular tissue contact
a

of said bottom Surface © S

sai P ocul ar

tissue contact area of said top surface of said body.

stabilizing neans inclu

10

15

20

25

s™ at east one o Ssal I rs e
at least one of said first end and said second end has a

partially concave top surface.

9. The prosthesis set forth in Claim 7 wherein said
at least one of said first end and said second end has a

partially convex top surface.

10. The prosthesis set forth in Claim 7 wherein said
at least one of said first end and said second end has a

partially concave bottom surface.

11. The prosthesis set forth in Claim 7 wherein said
at least one of said first end and said second end has a

partially convex bottom surface.

12. A prosthesis that contacts the sclera of an
eyeball, said prosthesis comprising a body having a first
end and a second end, said body having a planform that
expands said contacted sclera to increase the effective
working distance of the ciliary muscle of the eyeball and
further means for stabilizing said prosthesis within said

surgically formed pocket within the sclera of the eyeball.

13. The prosthesis set forth in Claim 12 wherein said

body further comprises a top surface that contacts ocular

d

urface
eral
crease

th in
hat

ar ea

ody is at |east substantially equal to
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and said second end that fixes said body within said surgically forned
pocket. 8. The prosthesis set forth in Qaim7 wherein said at |east one
of said first end and said second end has a partially conca\ée éop :
surface. 9. The prosthesis set forth in Claim7 wherein said g Ci2083t one
of said first end and said second end has a partially convex top surface.
10. The prosthesis set forth in Caim?7 wherein said at |east one of said
first end and said second end has a pagtially concave bottom surface. 11.
The prosthesis set forth in Claim7 wherein said at |east one of said
first end and said second end has a partially convex bottom surface. 12.
A prosthesis that contacts the sclera of an eyeball, said prosthesis
conpri si ng a thiedypehwvilmin & foacket entgindley Feensd withinsand Bedy-daving a
pl anform that_ . expa S3id contacted sclera to increase the effective

wor ki ng di st ance of e Ci'liary muscle of the eyeball and further neans
for stabilizing said prosthesis within said surgically forned pocket

within the scleraqgf t e .13, . T rost hesi.s set forth in Claim12
wherein said body further ¥%€%€FF}5%SS€§ {%gf)a%ulﬁ g@?”ﬁ‘hi wsreaRt 2tul ar -
8 DEC 2003 - 1¥p5 §@rfge20ig5 G@rcuin§suentialiyn shaxeck etnd uregxieeak! yad or ned

within the sg@i8rd force on the scleral pocket to elevate the portion
of the sclera attached thereto to increase the effective

working distance of the ciliary muscle of the eyeball.

10 15. The prosthesis set forth in Claim 12 wherein said
stabilizing means includes a bottom surface that contacts

ocular tissue within said surgically formed pocket.

16. The prosthesis set forth in Claim 15 wherein said
15 ocular tissue contact area of said bottom surface of said
body is at least substantially equal to said ocular tissue

contact area of said top surface of said body.

17. The prosthesis set forth in Claim 12 wherein said
20 stabilizing means includes at least one of said first end
and said second end that fixes said body within said

surgically formed pocket.

18. The prosthesis set forth in Claim 17 wherein said
25 at least one of said first end and said second end has a

partially concave top surface.

19. The prosthesis set forth in Claim 17 wherein said
at least one of gaid first end and said second end has a

30 partially convex top surface.



of the eyeball. 14. The prosthesis set forth in Caim13 wherein said top
surface is circunferentially shaped and exerts an outward force on the
scleral pocket to elevate the portion of the sclera attachgttnﬁjrf to
increase the effective working distance of the ciliary nmuscl%®%

eyeball. 15. The prosthesis set forth in Caim1l2 wherein said

stabilizing neans includes a bottom surface that contacts ocular tissue
within said surgically formed pocket. 16, The prosthesis set forth in
Claim 15 wherein said ocular tissue cofifact area of said bottom surface
of said body is at |east substantially equal to said ocular tissue
contact area of said top surface of said body. 17. The prosthesis set
forth in C aim12 2sher ahs, Sla‘}dighsgj?)isﬁi:Zf?ﬁhmﬁn@ldgﬁghgd%&%nl £284 OIone of
said first e nd.said second_epd that fixes sai ody within sal
surgical ly for?’ltrlméL a%%cﬁlél?. ° B?aﬁepﬁﬁfst%i?%éﬁlfioﬁﬁﬁoﬁ% hikasL @ wher ei n
said at |eavargnelly samicdveibstteanduanscsai d second end has a partially
concave top surface. 19. The prosthesis set forth in Caim17 wherein said
at | east one of said first end and said second end has a partially convex
top surface. - 8 BPEC 2008 pogtheds I&HEt2@oR25n 3h 2Naikhe7 yHpsihesisy set

forth in CIaE@‘%La@@egﬁéno§aggid first end and said second end has a

partially convex bottom surface.

22. A prosthesis of contacting the sclera of an
10 eyeball, said prosthesis comprising:

a body having at least one end portion which is wider
than an incision forming a scleral pocket for containing
said prosthesis, a remainder of said body extending from
said at least one end portion in a direction substantially

15 perpendicular to a width dimension of said at least one end
portion,

a bottom surface of said body having at least one
concave region separated from an end of said body by a flat
surface,

20 said at least one concave region having a radius of
curvature of approximately five hundred microng,

whereby said prosthesis exerts an outward force on
said scleral pocket to elevate a portion of the sclera
attached thereto when said prosthesis is disposed within

25 said scleral pocket, and wherein sgaid at least one end

portion is configured to extend beyond said scleral pocket.

23. The prosthesis as set forth in Claim 22, wherein
said body includes a major convex surface having a radius

30 of curvature of approximately nine millimeters.



at |l east one of said first end and said second end has a partially
concave bottom surface. 21. The prosthesis set forth in Caim1l7 wherein
said at |east one of said first end and said second end has a Béétgﬁbly
convex bottom surface. 22. A prosthesis of contacting the scIeBa

eyebal |, said prosthesis conprising: a body having at |east one end
portion which is wwder than an incision formng a scleral pocket for
containing said prosthesis, a remainder,of said body extending from said
at | east one end portion in a direction substantially perpendicular to a
wi dt h di mension of said at |east one end portion, a bottom surface of
sai d body having at |east one concave region separated froman end of
said body by a fl &4. suhkapepssiaisd sabs| eastfartd cANCEYE I20i QRchaMi Ng a
radius of ¢ a ; proxinately five hundred m crons, whereby said
prost hesi s e%%%téggﬁu%%iagrég*%?%ﬁgbnres%éa?e ¢l eral pocket to elevate a
portion of the sclera attached thereto when said prosthesis is disposed
within said scleral pocket, and wherein said at |east one end portion is
configured to extend beyond said scleral pocket. 23. The prosthesis as set
forth in Claim?22, wherein said body includes a major convex surface
having a radius of curvature of approximately nine mllineters. - 8 DEC
2003 -20a 24. The prosthesis as set forth in Caim22, wherein end
portions of said body are sl oped.





