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per f ect cosmetic eye enhancement.

15 2. Discussion of the Related Art

Myopia or nearsightedness is an optical or refractive defect of the eye
wherein rays of light from an image focus to a point before they reach the
retina. Myopia generally occurs because the eyeball or globe is too long or

20  the corneais too steep. A minus powered spherical lens may be utilized to
correct myopia. Hyperopia or farsightedness is an optical or refractive defect
of the eye wherein rays of light from an image focus to a point after they reach
or behind the retina. Hyperopia generally occurs because the eyeball or globe
is too short or the cornea is too flat. A plus powered spherical [ens may be

25 utilized to correct hyperopia. Astigmatism is an optical or refractive defect in
which an individual’s vision is blurred due to the inability of the eye to focus a
peoint object into a focused image on the retina. Unlike myopia and/or
hyperopia, astigmatism has nothing do to with globe size or cornea steepness,
but rather it is caused by an abnormal curvature of the cornea. A perfect

30  cornea is spherical whereas in an individual with astigmatism, the cornea is
not spherical. In other words, the cornea is actually more curved or steeper in

one direction than another, thereby causing an image to be stretched out
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optimal vision correction. However, toric contact lenses may tend to rotate on
the eye thereby temporarily providing sub-optimal vision correction.
Accordingly, toric contact lenses also include a mechanism to keep the
contact lens relatively stable on the eye when the wearer blinks or looks

around.

tn order to treat infection, inflammation, glaucoma, and other ocular
diseases, drugs are often required to be administered to the eye. A
conventional method of drug delivery is by topical application to the eye's
surface. The eye is uniquely suited to this surface route of drug administration
because, properly constituted, drugs can penetrate through the cornea, rise to
therapeutic concentration levels inside the eye, and exert their beneficial
effects. [n practice, eye drops currently account for more than ninety-five (95)
percent of drug delivery methods for the eye. Rarely are drugs for the eye
administered orally or by injection, either because they reach the eye in too low
a concentration to have the desired pharmacological effect, or because their

use is complicated by significant systemic side effects.

Eye drops, though effective, are unrefined and inefficient. When an eye
drop is instilled in the eye, it typically overfills the conjuctival sac, the pocket
between the eye and the eyelids, causing a substantial portion of the drop to

be lost due to overflow of the eyelid margin onto the cheek. In addition, a
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20conventional method of drug delivery is by topical application to
the eye's surface. The eye is uniquely suited to this surface route
of drug adm nistration because, properly constituted, drugs can
penetrate through. the cornea, rise to, therapeutic concentration
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Accor dRfigl ylenseatay provide a viable means for solving the problems of reliable and

efficient drug delivery to the eye.

The use of tinted or colored contact lenses to alter or enhance the

natural color of the iris is well known. In manufacturing conventional tinted

25 contact lenses, it is known to use either or both translucent and opaque colors
in one layers of color with the object of creating a natural appearing tinted iris.
Typically, the color layers are each applied at a single thickness. This
provides color variation only with the use of multiple colors or points at which
the translucent color overlaps another color layer. However, the natural iris is

30 composed of a large number of different colors and color combinations
intermixed to create color variations. The relatively small number of colors
and color layers that may be utilized in producing tinted contact lenses limits

the designer’s ability to create a natural appearing lens. Accordingly, it would
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20l enses may provide a viable neans for solving the probl ens of
reliable and efficient drug delivery to the eye. The use of
tinted or colored contact |enses to alter or enhance the natural
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eye novenent, blinking and tears. It would al so be advantageous to
design a contact lens to deliver one or nore therapeutic, nutritional
or pharnmacol ogi cal agents to the eye. It would al so be advant ageous

to provide @iV OF §RERIVENSYENENhancement utilizing contact

| enses.

15 The dynamic fluid zones in contact lenses of the present invention
overcome a number of disadvantages associated with prior art contact lenses

as briefly described above.

In accordance with one aspect, the present invention is directed to an
ophthalmic device. The device comprising a corrective lens having an optic
region, a peripheral region surrounding the optic region, a front surface and a
back surface, and at least one dynamic fluid zone incorporated into the contact
lens between the front surface and the back surface in the peripheral region,
the at least one dynamic fluid zone being formed from a deformable material
and comprising at least one of a therapeutic, a nutritional, and a
pharmacological agent for delivery to an eye of a patient through one or more
openings, the at [east ocne dynamic fluid zone being configured to interact with
the eyelids such that blinking causes movement of the at least one of a

therapeutic, a nutritional, and a pharmacological agent.

In accordance with another aspect, the present invention is directed to
an ophthalmic device. The device comprising a corrective lens having an optic
region, a peripheral region surrounding the optic region, a front surface and a

back surface, and at least one dynamic fluid zone incorporated into the contact
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SUMVARY OF THE | NVENTI ON 15The dynami c fluid zones in contact |enses
of the present invention overcone a nunber of disadvantages
associated with prior art contact |enses as briefly descri bed above.
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therapeutic, a nutritional, and a pharnmacol ogi cal agent for delivery
to an eye of a patient through one or nore openings, the at |east one
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10adverse clinical effects. Al though these contact |enses are stil
utilized, they are not suitable for all patients due to their poor
initial confort. Later devel opnents in the field gave rise to soft
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that blinking causes the cosmetically eye enhancing material to move thereby

reflecting light in a dynamic manner.

In accordance with yet another aspect, the present invention is directed
to an ophthalmic device. The device comprising a contact lens having an optic
region, a peripheral region surrounding the optic region, a front surface and a
back surface and requiring rotational stability on eye, at least one first dynamic
fluid zone incorporated into the contact lens between the front surface and the
back surface in the peripheral region, the at least one first dynamic fluid zone
being formed from a deformable material and comprising at least one of a
therapeutic, a nutritional, and a pharmacological agent for delivery to an eye of
a patient through one or more openings, the at least one first dynamic fluid
zone being configured to interact with the eyelids such that blinking causes
movement of the at [east one of a therapeutic, a nutritional, and a
pharmacological agent, at least one second dynamic fluid zone incorporated
into the contact lens between the front surface and the back surface in the
peripheral region, the at least one second dynamic fluid zone being formed
from a deformable material and comprising a cosmetically eye enhancing
material, the at least one second dynamic fluid zone being configured to

interact with eyelids such that blinking causes the cosmetically eye enhancing
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| enses use different materials to provide different functionality.
For exanple, a visibility tint contact lens uses a light tint to aid
the wearer in |locating a dropped contact |ens, enhancenment tint

contact | ense ve a tr Slbuce t ti t%&hat S neant to enh nce one'
coliesl oy dngtrerio motuRnerVreieotiiart it h dyBaRimpiantes. AvbasRRES
opaque tintgyiBafiE s%ébll%%ﬁezo%‘?néor?biﬁ‘até@lir%1thé‘€9n{d%?lérfsg e &t lbééféﬁw

tint contact’ lens functions to enhance certain colors wh
ot hers. Ri glythagse s@lmﬁbhaoharﬁ;‘enmgmmaﬁguréaémm:,ila'ata’@ aimmmérrtpwa rotat:on

1o ORI PRIV 8 DAL 7 8 4 A0 KBRS SO o
contact | engRspiding ﬁ%ﬁe‘f&'ﬂ%}blé Pl?é%bﬁb%'é;&é tfeﬁfpe?éﬂdr@rﬁrﬁj %bfbm the eyelids

20presbyopi a and are available in both soft "and rigid varieties.
Tori c cont aoake enmleaabcmﬁscfgn@mtl@efcleastme yym@nlqﬁabmmtmmmne that

' in b d id. v
oot omes | Bttt 58 BTG Ao Rh. A0S0 Y B R RS,
avai |l abl e, Ape. exanpl e, hybrid contact |enses. 25 The present

i nvention utilizes dynamc fluid or gel zones positioned between the
front and the back surfaces of a contact |ens, or intraocul ar |ens,

eyel s, these 1 aeae¥isngl il /Ao disbich i PR ARE oy,
def or mat i onimsgtedi® SVbphitadpietddvica)r Pié devicetcdisHiihg ato@bﬂebh%!leriso

transport/punp fluids/materials froma reservoir to the eye,
agi tate fl (nayNeadRPPHE EediontaPRERNeRI EEdQLavRRUnding the @ptnaregj@.@, a front

combi nat i ong,apd/al a"ﬁé@‘&&%@é‘%n@faﬂ%sﬂné AnethicRli¢ Bbnd HEBEDGAFed

descri bed herein. I'n a rst enb ter e Zones
def orns, tite thagbataut larenheteiechahedemt sbfaey ahd dise badk shdazeethe

changes as doge e rotatio force actin the contact lens. In a

second errb(’9f’(§’|r'F?EF"|’Earf regHeng erﬁgﬁ%a? IQHeodW§%HE{/] RRBRIngd OHﬂe‘ég@m at o

be del i Ver%féfér?n Eriall ShPEEMPBAY drivétidaA te' rfifanti

enbodi nent, %HIT zg?\es not h [Eggﬁ%oo one Yeye ank gmaterial, the
at Ieast one dynamic fluid zone including a protrusion being configured to
interact with the upper eyelid such that blinking causes the cosmetically eye
enhancing material to move in a wavelike manner through the at least one

dynamic fluid zone.

In accordance with yet another aspect, the present invention is directed
to an ophthalmic device. The device comprising a corrective lens having an
optic region, a peripheral region surrounding the optic region, a front surface
and a back surface, and at least one dynamic fluid zone incorporated into the
contact lens between the front surface and the back surface in the peripheral
region, the at least one dynamic fluid zone comprising a cosmetically eye

enhancing material that reflects light based upon internally generated stimulus.

In accordance with yet another aspect, the present invention is directed
to an ophthalmic device. The device comprising a contact lens having an optic
region, a peripheral region surrounding the optic region, a front surface and a

back surface and requiring rotational stability on eye, and at least one dynamic
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5anot her, but having the ability to interact with each other to

achi eve novenent of an agent contained in a reservoir, under eyelid
pressure, nay nove an agent out of the reservoir and onto the eye. In
a second real| atlon of this enbodi ment, nultiple f|UIF zones,, sone

of which ma%‘}atPi q r?nfmﬂ%'”EBFHﬂHﬁqe@df‘t%WevﬁW@ &b &t lqast ope slyeaate
of fluid fré?é‘ﬂ)lﬁzétﬁﬂrt dc?Hre %&2 rc\é)ﬂﬁ](;urte‘a t6Qa8litat® ﬁi’ﬁeﬁf‘ VPAJF«;{@ Q)rftth%’he

second reservol r, essure, and t S evéntu onto
surface of admmcé)kms onthke ehe raﬂaentabkthabarngleéomptghal p’rliacreruelbok may

conprise ref]ecti and/ or t ar cI es. The geonetr

: A u.ra*&?ana&%&%@me&%g@afaﬁg J;@re}dégjr?ﬂgﬁfﬁrmagfe
namec re

pzlrt icles i@ﬁt{ézlrglnegdtﬁﬁerﬁejtl n %%Hligg rﬁgr taﬁggagnd t({rl}gécaﬁge earr%%g?r%tnt ,

i .e. shimene cmnarm[plséabrlrzat@nmthehclham\uhm tite egélidsonpve across the
particles al,so _be uti d.to achi eve different narm
B fect s updh et Srecir ot it iR oBZnB fhe S est e, i tBiccst S8 28tr
i ncor por at iZagetd)So ympRiiigid Bbsmaandly éyer@rhﬁrrcrrﬁj dhadérg) me%ﬁ 645t one
desi gn and manufacture. The contact ['enis incorporati nlg]tt he dynam c

f

fluid zone dy@amleetabdlzatlon@pyerbm@ewigmed & W’riﬂ’@ﬁh‘ewt Be gyel ted

| ncor por at i PPl 8 R RflsncBiges ehe 0 ag maBharo hile trarmev

i ncrease i nefi@dtingaikihtin Adypaniic mindkrl e focused on ocul ar
applications, specifically contact lenses, it is recognized that the

present invention nmay be utilized in other areas of the body. BRI EF

DESCRIPTI ON CF Pyl S0 ontacts arb Minh Y BHOL G100 ot AgTeyfeat ur es

and advant ages PAVEnt| on WI aren Fowi ng,
nore parti cddraacidessss ate mnsidemdeﬁedltamaﬂﬁwhmm lod woheto correct

| nvent i on, v?sslorir !’:1!1 /Str?g}godsrrlrgt[c} Qr?ot ert reegge/llrtrr::gregrsg% ¥ Son’tact lenses have
5 been utilized commercially to improve vision since the 1950s. Early contact

lenses were made or fabricated from hard materials, were relatively expensive
and fragile. In addition, these early contact lenses were fabricated from
materials that did not allow sufficient oxygen transmission through the contact
lens to the conjunctiva and cornea which potentially could cause a number of

10 adverse clinical effects. Although these contact lenses are still utilized, they
are not suitable for all patients due to their poor initial comfort. Later
developments in the field gave rise to soft contact lenses, based upon
hydrogels, which are extremely popular and widely utilized today. Specifically,
silicone hydrogel contact lenses that are available today combine the benefit of

15 silicone, which has extremely high oxygen permeability, with the proven
comfort and clinical performance of hydrogels. Essentially, these silicone
hydrogel based contact lenses have higher oxygen permeabilities and are
generally more comfortable to wear than the contact lenses made of the earlier
hard materials.

20

Currently available contact lenses remain a cost effective means for

vision correction. The thin plastic lenses fit over the comea of the eye to

g



Figure 1 is a diagrammuatic representation of a prior art contact |ens
havi ng an eyelid stabilized design feature in planar and cross
sectional views. S5Figure 2 is a detailed diagrammtic representation

of the interaction, zone between the upper eyelid and the contact |ens
of Fi gure Zforrect vision defegisy &C?@A'?Q QH%%@%‘?%*H‘?%%P?@P'& or

r epr esent atl,QishiGfind e RIGHEST. Y8, SLANIRit) Th HRARSNEE. BndVRAEBpia i.c.
eye

stabilization zone as a nctr on of i d novenent i n"accdr dance
wi t h the prthsdods ofrthe rabiliby of the crystallinguees #o ascamdioagiean@antact lenses

representation of the dynamc stabilization zone with the upper and

| over - eyel 1416 VAIRRIRTN BIvARE GRETORMS And AadBB 8 2h 2d AREDHOt MEVaaLs bht

I nventi gn. nlavide differchg n%tiénél?(y.aljé'i@g\@d?‘%h!dbnﬁ&ﬁﬂé%é’e't?ﬁic@ﬁya
first exenplary contact |lens 1 n"accordance with the present

i nvent i on. made from soft pBlymearemsterialsacathbigedwittt watardpr exsygeinat i on of a

second exenpl ar contact lens.in accordance wjth the. present
nvent i on. Peresbity. el wepE S3it sPafhel riker cnaibe delh BistosAbBror
third exenplxpdntedoRtacdish68shleN DRHIGAishiasidtditaéhendé£aRNsually worn
i nvention. 25Figure 8 is a diagranimtic representation of an

exenpl ary d9nasingle dag apdpben hrovin awaywhilet extended weat dispoaakle aantact
D oy P BB ) PR b REF R 5 il
i ncor por at i|ése@NeseOdiffeRir? niteaBistoPratidei différeRnfuHtiaAARS. Fdr example, a
accordance wiith the present invention. ) )
visibility tint contact lens uses a light tint to aid the wearer in locating a dropped
contact lens, enhancement tint contact lenses have a translucent tint that is
meant to enhance one's natural eye color, the color tint contact lens comprises
15 adarker, opaque tint meant to change one’s eye color, and the light filtering tint
contact lens functions to enhance certain colors while muting others. Rigid gas
permeable hard contact lenses are made from siloxane-containing polymers
but are more rigid than soft contact lenses and thus hold their shape and are
more durable. Bifocal contact lenses are designed specifically for patients with
20 presbyopia and are available in both soft and rigid varieties. Toric contact
lenses are designed specifically for patients with astigmatism and are also
available in both soft and rigid varieties. Combination lenses combining
different aspects of the above are also available, for example, hybrid contact
lenses.
25
The present invention utilizes dynamic fluid or gel zones positioned
between the front and the back surfaces of a contact lens, or intraocular lens,
corneal inlay or onlay. Upon interacting with the upper and lower eyelids, these
fluid zones may be deformed such that the resulting deformation may be
30 leveraged to provide rotational stability, to transport/pump fluids/materials from
a reservdir to the eye, to agitate fluid/materials contained in a reservoir, or to
various combinations and/or permutations of any of the different functions

described herein. In a first embodiment, as the material in the zones deforms,
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Figures 10A and 10B are diagrammatic representations of a first
exenpl ary enbodi nent of a dynamc fluid zone for the delivery of an
agent to the eye in accordance with the present invention. 5Fi gure

10C di t at ond exenplary e nt
of a dynamitBo A BRI L ALSRICTREN das BYBIGS a7t B St RS ehersngfes
accor dance ptdtidnbhRrés 5&1‘%55 oh 'ﬂ’(@@éht%t IdRsIYA B ée’coha éfnlﬁ’ééﬂ‘ﬁw{[ﬂeﬁ‘ﬂ@}ﬁ br |

representation of a thirdexenplary 10 enbodi nent of a dyn
zone for thaomeﬂluldeoyesfmamcwrgpnse a0 age@t&ybmdﬂhwedrtdammeyw imonke

t nt Ei 2A and ,12B
et csent atiTReab el AR ERr ¢ oABRaiAeh b Bt R inked jn ane .
fluid zgne ARmdiBieRadfy e BB loinkPae At BABA biHTeR 36 Btfickelflovement

accordance with the present invention. Figure 13 1s

di agr ammat iaf ancggesnd eantainedhinod r@smmrtmoar@yph@pyemdhavmom am
dynamc flujd n nf | nmetic,enhance ser v,

accor dance %ﬂeﬁﬁgf’ﬁ%ﬁg@é&gﬁ?’%f (?ntﬁ(r){ﬁe?éf Dlij'ﬂlﬁ_e@B P(ﬂ'@l%ﬁ THE

PREFERRED EWiéddiMeNT, nultiple flui@¥ones] some o WHisH n‘ﬂa?ﬂﬁﬁﬁ flgiui ri ng
rotational stabiljzation in order to maintain optimal visual acui ty,

for exanpl €ommenisatiommibteacaraiast fordrapspartlffivist from aweennal r@rse@fpmtpd

pressur, | f n
PO h gife Privydid dh it 8P SepdiisSbhAN, BHoghelelf F¥Ss ks pE th
vi ew an ey@v‘edt@l?mw thessafadd afefiedssl. dn admrdeimbddimednd @ihtglé g
120 is thlcker in a stabilization zone_ or region 122. The cont act

|l ens 120 i $OP8INEY 6p@@sn reflirctiveantder thiied Pﬁiﬁéﬁ'eﬁ t The gepatrefihisi |
102, the der
both the upprg‘;lrléﬂﬁli ower Bgybtgl| [ %%6%&] Q‘%%Pég%ggkﬁgé?aﬁgnﬂg
response of the fluid zone results in the fluid and any particles contained
15 therein to be agitated and thus cause movement, i.e. shimmer. Multiple fluid
zones each containing reflective particles may also be utilized to achieve

different dynamic cosmetic effects upon interaction with the eyelids.

The contact lens incorporating the dynamic fluid zone is relatively simple
20 to design and manufacture. The contact lens incorporating the dynamic fluid
zone is also relatively inexpensive to manufacture as compared to currently
manufactured contact lenses. In other words, the incorporation of dynamic

fluid zones does not require a significant increase in manufacturing cost.
25 While focused on ocular applications, specifically contact lenses, it is
recognized that the present invention may be utilized in other areas of the

body.

BRIEF DESCRIPTION OF THE DRAWINGS

30
The foregoing and other features and advantages of the invention will be
apparent from the following, more particular description of preferred

embodiments of the invention, as illustrated in the accompanying drawings.
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The thicker stabilization zone 122 in this design is positioned over
the cornea 112. Once stabilized, the stabilization zone 122 is
mai nt ai ned between the upper and | ower eyelids 108 and 110.

Figure 2 illustrates in greater detail how the thicker stabilization
zone 222 interacts with the upper eyelid 208 to induce a force that

this rotational TavEet [ preraniidiedenieentilchi it oids AXEhBartlen®: ne
upper eyel ihvifiBamedelidstadiliabd ldesrin featrene pktar ehdtdiéss sgdtrpial Vienss.
220. As illustrated, the normal force, represented by vector 230, at

a point of contact between the upper eyelid 208 and the periphery of

he t hi ek O . _ g _ ; |
force, PepresentddEy? Bl pERBy soAR feBréatfiud P OB Mgt
st abi | i zat izone Hetwose R dppéheyditenicthet dudtacttiens ohRigufe@nce conponent

of the normal force acting on the contact |ens 220. Conversely, the
| oner or flatter the angle of the stabilization zone 222, the | ower

the rotational ImiggsSNRENSNS selacfafaniRbud Ridigsafthlioss B

contact |ens 22 ynam c f nes o present |1 nventi on,
as set f or tprogdessieeaimange inshape eflafdynamia stabdizatibn fzone tasanfunctiontdfie
stabilization function, .the dlynam c fluid zones are referred to as
dynani 05t SYElid MRvEsIerdn ascorigare yath tHetm%S%?tH@Ye'?tl%’ct ions, they are
simply referred to as dynamc fluid or gel zones. 20l n accordance
with the present invention, the dynam c stabilization zone or zones
may preferably égurel4 isd diagharamstivsepresentdiian ofdiie dydamic stabilizatidren

Ph7S bont aeo MR ieo B A oo R TRE gk B0k Plab JabBEh
zones that tk@pRIdeT irfvefBibRr i @l that create one or nore dynamc

stabilization zones having varying 25physical properties. In one
exenpl &y enbodi ment, as is described in greater detail subsequently,

form ng. dynam o FURY a0 ealEro st PeimasHidloRioritliel pxosPlebiibheE m
the eyel i dferfoificedfdshdelwitietiepRischhiventorr nore dynami c .
stabilization zones, the fluid or gel preferably redistributes with

the cavity or cavities, 30 thereby causing the one or nore dynamc
stabilization Z%’i@.ﬁe@is@&iggﬁarﬁnﬁﬂg'representation of a second exemplary

20  contact lens in accordance with the present invention.

Figure 7 is a diagrammatic representation of a third exemplary contact

lens in accordance with the present invention.

25 Figure 8 is a diagrammatic representation of an exemplary dynamic

zone capsule for a contact lens in accordance with the present invention.
Figure 9 is a diagrammatic representation of an exemplary process for

fabricating a contact lens incorporating cne or more dynamic stabilization

30 zones in accordance with the present invention.
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More specifically, the increased pressure fromthe eyelids causes the
| ocal shape of the one or nore stabilization zones at the eyelid
contact point to increase thereby causing a |larger rotational force
than with a fixed shape stabilization zone or zones. As the eyelid
nmovenent cont i niEgurescklfesadp 0B arerdiagrammatia kepreseriationmeea firstshape

will result_ J t ' t . co Ad. t hereh

del i ver mregeﬂbqq%&%ﬁgﬁ&%&g)ffﬁod‘iﬁ?@ﬂgbﬁ{dg@nq @)ﬁizﬁé Pﬁﬁ\gﬁm@faﬁcﬁ@gg} toas
the eyel i dsheepbiinuectdanas wibvhe grésernfvértionor e dynamc
5stabilization zones, the fluid or gel continues to redistribute and
t he surface slopes continue to change. It nmay be possible with
advanced nodel i i . i I G i L] i S)
That provi des botBEniRs Joa SidsP e e BBt 7% shedfid RerfBly
(aut o- posi tgneiadiglendoflaidybasnies fididsionel for the délivieng ot antagent teeie aveein
it is in position. 10 Referring to Figures 3A, 3B and 3C,
there is ilacGeidancevithibhediresgat inverlitpe of a single dynanic
stabilization zone as a function of eyelid novenent over the contact
| ens. Al though one or nore dynam c stabilization zones nay be
utilized in a siFiglre Tloistadiagranmatitoepeasataiibnei@ thietex@mpalhy a

single 15dynam ¢ stabjilization.zone is, described. Figure 3A )
| st Al ontdimaat of 8 (BRMGag rone or Srtrivensol B 8eRE0AS Qe e
cont act 'e%%céﬁaoan%ivﬂfh ﬂ@sé}bgg,lq iR¥aoreYel i d novenent. As

, the eye 08 and

illustrate I ds 310 are positioned over the contact
| ens 320, but are not in contact with the dynam c stabilization zone

322 dth h t istributi f the fluid,. I
324 wi thin 20 nE Ao (PARN APREre RGeS Bhagrertafonet! 267 S22,
Figure 3B ikbHipagedsbddiment bEARNNBATE fllRNzInE &RHIRLUra 8s @) cddmdtfte
dynam c stabilizafion zone 322 during a blink. As the eyelids 308 and

310 cohfer gahanpempnbserwit inaasordanasauidie e peesentinestiomel 324 in
the cavity defining the dynam c stabilization zone 322 to
redi stribute, thereby increasing the angle of the dynamc

stabilization Z@F:réa;’s is2bffiagriremaficirbbresbnedtion dfkesddordneieniplbny ed
position of the dynam c stabilization . )
embodiment of a dynamic fluid zone configured as a cosmetic enhancement
reservoir in accordance with the present invention.
20

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Currently, contact lenses requiring rotational stabilization in order to

maintain optimal visual acuity, for example, toric contact lenses, rely on either

25  weight or eyelid pressure to maintain the contact lens oriented on the eye.
Referring to Figure 1, there is illustrated in both plan and cross-sectional view
an eyelid pressure stabilized design wherein the contact lens 120 is thicker in a
stabilization zone or region 122. The contact lens 120 is positioned on the eye
100 such that it covers the pupil 102, the iris 104 and a portion of the sclera

30 106 and sits under both the upper and lower eyelids 108 and 110 respectively.
The thicker stabilization zone 122 in this design is positioned over the cornea
112. Once stabilized, the stabilization zone 122 is maintained between the

upper and lower eyelids 108 and 110.
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zone 322 as the eyelids 308 and 310 continue to converge during

bl i nking. As may be readily discerned fromFigure 3C, the steeper the
angl e of the dynamc stabilization zone 322, the closer the
rotational force represented by vector 332 conmes to the nornal force
represented by vector 330 which in turn indicates a 30greater

proportion of t r | v

rot ati onal forc<|’alﬁ Q'% %3’”8&8 er%qnge%tre? kensc'q”f‘wlg{’9 t rgg%f Iﬁfaglﬁntzgne
better rot #tZ2intdrastsalith tHeyumdertdyelid duBastind@dtsa doreetihal tRHE 36 estate
rotational force inparted b¥hthe eyel ids, the dynam c stabilization

zone desi grih@copiact fnssefl- Q@Hf'ﬁ?@rp%@@ﬁéﬂ"aﬂflvwg thés edatienaldaiceris the
nf ort {
cvel i ds o HieLh e GrtadtérBaberBen the Llbriyeil AR R By SaRilzHRon

stabilizat lmeﬁﬂﬁ%ﬂtﬁé cantectfiéng B20r Agdllustdedyi thbinorinaéfores| represented
defining the dynanjc stabi Ilzatllon zone 422 will once again

redi stri but® Q. 1 3RpQiakel origethetyesy ﬂ‘ﬂ@]HPB?'e@YQi@ Z¥Bagddher10
[nto af! aldbnennaf t@ﬂértﬁfckQF'sta-Bh?zék&ll 3bh&'220H5) BYTBLHI080 Mt Wotdithal

eyelids 40 ass over the contact

downwar dl y fdfrueeoemdsémﬁeddawedtmam €hie sieapee thdangieofithestdbilitatiens
has be n reduc e to the red Irl i on. Fixed, stabilization zones
oot 1Phi FoBB 222 d s AlRHRyeTE s ioneT Kisie BPTRGT e LOEeAITH EaEg@enns
| nter act i ORrihlboift e DG RRTSLABIRYRE 0 GAmRF tnd SRFle AShget
forth herein, the contact |l ens of the present 1nvention 15

conpri se om@bjhzamnezcmﬁ%ﬁ d¢he tavisdn theaviadinnabieese cdmesaeninef the noomal
dynam c st b| iz t| on éltenes Vi coggéi se any suitabl e configuration
and may be ?)r&?l qgﬂ@d" a d??% “location on the contact lens to
nmeet any nunber of de5|gn requirenents. It is inportant to note,

however, that in configuring any design that the upper and | ower
eyel i dd5do not ridieed Wiamietiluyd zenes okineiprasentoaverdion, es sehfarth ahove

verti cal Iy ey b Uicad i dunBBE ot WEliofe Sl e PRI ALY b
| over eyel idgnamiefuigiudesicartr ablerrdtiotl Zoayradmie, stamilizatbnasls, Wheteas in

during blinki nw th only a slight or snmall verti cal novenent .
Addi t i onal It} ofhek fupgtionsathey arasimelielersed faan dynagimiuidios ge! apnes.
respect to a plane cutting though

20 In accordance with the present invention, the dynamic stabilization zone
or zones may preferably be filled with a substance that may redistribute when
pressure is applied. Essentially, the present invention is directed to a contact
tens incorporating one or more dynamic stabilization zones that comprise a
material that create one or more dynamic stabilization zones having varying

25 physical properties. In one exemplary embodiment, as is described in greater
detail subsequently, the contact lens comprises one or more fluid or gel filled
cavities forming dynamic stabilization zones. When the force or pressure from
the eyelids compresses the edge of the one or more dynamic stabilization
zones, the fluid or gel preferably redistributes with the cavity or cavities,

30 thereby causing the one or more dynamic stabilization zones to change shape.
More specifically, the increased pressure from the eyelids causes the local
shape of the one or more stabilization zones at the eyelid contact point to

increase thereby causing a larger rotational force than with a fixed shape

14



25t he vertical neridian. In other words, individuals do not blink

symmetrically relative to a horizontal axis drawn between the open
upper and lower lid. Also, it is known that the eyes converge when
the viewer gazes down. Figure 5 illustrates an exenplary enbodi nent
of a cont actabibzatioBom eSS s%s@etmlrdynammeet@mﬂlnugat fcmexamwe

cavi (1 s { o Bk AR EReRO A TERARS B lnsuls e stbSertho Blnd phor@er

posi ti oned @y tandaRbrabyadRantr Hﬁ)@e h@t@tuéﬁ@ﬂf@kceaw the Gontdt® |6t dCdther
| ens 500 and about one hundred ei y degrees apart from one

anot her . FiwpIds, &8s the @l‘#!'ﬂétcé@tlahﬁg ® eASe REaHINGrgN AT ereiinamic a

S o045 | A EReR AR TG skl oS B hREjP s Bhe SgReEe °°2

cavities fgldpgidedritidueoamaggs! Mk batpayziionsts ahanasd neddelimge
shifted downwardly off the horizontal axis 5 of the contact |ens 600

and | ess t Re¢hriaeesimdesan dygamjc slapiizationgane(s) thahrbaddas spReimpeved
measur ed b%fé‘ﬁ hBe Eééfd &Sﬁmseﬁfang(au@?%s%ﬁ{ng?Hhaﬁﬁ(ﬁ@a&éﬂ ls{azbﬂﬁ%of the

gravity in 24Dl ath on sure orren
or|entatlomonhxﬁhﬂmﬂmheaunshepeaﬁﬁ@ on the eye. Figure 7 illustrates
yet anot her exenpl ary enbodi nent of a contact | ens 700 conprising a
singleleynanic stabilization 10zone 702. In this exenplary

embodi ment, L e Retlrhgto FGLrels! 34,285 GRYIAS, thérdTs Mustidec RO fari A ©

stabilization z orrre | ower region o act
| ens 700 swsthpelda singleidyynaasc \smblllzmmmzehedasm agwiioa cdregéhad rm;;u@lrm@t

ORI AR N T SRR A RN R -
may be utilyez@flizEd in a single contact lens, for ease of explanation only a single
15 dynamic stabilization zone is described. Figure 3A illustrates the position of
the dynamic stabilization zone 322 of the contact lens 320 prior to blinking or
eyelid movement. As illustrated, the eyelids 308 and 310 are positioned over
the contact lens 320, but are not in contact with the dynamic stabilization zone
322 and thus have not caused any redistribution of the fluid or gel 324 within
20  the cavity defining the dynamic stabilization zone 322, Figure 3B illustrates the
altered position (steeper angle) of the dynamic stabilization zone 322 during a
blink. As the eyelids 308 and 310 converge, the pressure therefrom causes
the fluid or gel 324 in the cavity defining the dynamic stabilization zone 322 to
redistribute, thereby increasing the angle of the dynamic stabilization zone 322.
25  Figure 3C illustrates the further altered position of the dynamic stabilization
zone 322 as the eyelids 308 and 310 continue to converge during blinking. As
may be readily discerned from Figure 3C, the steeper the angle of the dynamic
stabilization zone 322, the closer the rotational force represented by vector 332
comes to the normal force represented by vector 330 which in turn indicates a
30 greater proportion of the normal force is translated or resolved to rotational

force acting on the contact lens 320.
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accordance with the present invention, it is inportant to note that
any nunber of dynami c stabilization zone configurations may be
utilized as long as the dynam c stabilization zones contain or are

fabricated froma noveable or 20 flowable material that changes shape
when the eyel i d Ipaskidioroedrctiaieoi@jinnat &tabﬂltamﬂthe@phtactﬁnseduatm t heir

h d pl . i ned. b ki '
hobrent - adngERaE yo@bSnsi e it b L SRILE, e ke sBifiastone
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for a given eye are possible with [v]namc stabilization zones of

the 25presdre Eriingsior Fighre 4m%ﬁ4ﬂhhlmns ashievethangiiha evelids 468 andot10

may | ncdr porkee sy SURFRrUARLETY B e ShnGRle SR Fallh 222, R o
present | H\WHQQNthlﬂild@e&ikd@rdefﬁfng tre égndmigwiabilianionsttreed2ndill once
pl acement of the dynamic stabilization zones on the contact lens is

the abil it 208N fQ%Stﬁ’ﬁU@rfﬂléﬁ tor tb}erﬁrﬁgswee@@rtﬁd Ry thei evelids 40830 4 tirgo
stabi| i zatipg, %ﬂbﬂr Bﬂ' St IﬂHﬁ@ré ura §Ifov5§1 epéfeff[ﬁgrﬁSOet 410
%) hé

eyel id novenen the presen | ON  Wor

mat eri al oo rmserotvel' ﬂ'leJttoritazteldns da20avith Esdmwnv\tardﬂyai))ndcteitafdr@@ ondhe
rIrBrl se any suitable bioconpatible material or material s that
of f er t

o @vsisibRe TecRaN U (Biekpers hes bevh esduiiest du iherraplistiiifton.
shoul d pr efﬁi&f%ﬁébﬁ%aﬁ@ﬁ%ﬁ%s 48 WA ot U Rhud Rty RICRAUIBnROHEKR) dik

novenent as wel [ as ox per neabl' e so that t one or

dynam c st a@unareamcbrmtemnbsn aiithdhe @yelids phesing dventhie tmrﬂlad:talens.al |y
interfere with the eye receiving needed oxygen. The one or nore
dynam c stabilization zones in accordance with the present invention

TRbes b5 S A 1R B AL A0l fBEAR LA i
mat eri dbs comprise one or more dynamic stabilization zones. These one or more
dynamic stabilization zones may comprise any suitable configuration and may
be positioned at any suitable location on the contact lens to meet any number
of design requirements. It is important to note, however, that in configuring any
design that the upper and lower eyelids do not move strictly in a vertical
20 direction, with an up down stroke during blinking. The upper eyelid moves
substantially vertically, with a small nasal component during blinking, and the
lower eyelid moves substantially horizontally, moving nasal ward during
blinking with only a slight or small vertical movement. Additionally, the upper
and lower eyelids are not symmetrical with respect to a plane cutting though
25  the vertical meridian. In other words, individuals do not blink symmetrically
relative to a horizontal axis drawn between the open upper and lower lid. Also,

it is known that the eyes converge when the viewer gazes down.

Figure 5 illustrates an exemplary embodiment of a contact lens 500
30 comprising two dynamic stabilization zones 502 and 504. In this exemplary
embodiment, the fluid or gel filled cavities forming the dynamic stabilization
zone 502 and 504 are positioned symmetrically about the horizontal axis of the

contact lens 500 and about one hundred eighty degrees apart from one
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10 formng the one or nore dynam c stabilization zones is both

chem cal ly and physically conpatible with the material or materials
formng the contact lens. Wth respect to physical conpatibility, the
material or materials formng the contact |ens preferably does not

al | ow t he renodhéral Figurentailiusirates drothenegxemplanaainbostiradint éfzaconiactziens,
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the contact lens in any suitable manner as discussed in greater

det ai | subgéawwrm@mbmatlon withgyelidwressuse to prigat 2nd enaintasy ehigngation of

dynam c st ' ' i bl e
and def or ma q@ﬁk’ r?'rt:ﬂerl S a%'ﬁrﬁée éé% g@%?ﬁﬂ@ﬁﬁ%ﬁ%ﬁ% Pg 8’?‘9&@%&%3
t han about dnfihdgdithehtuf adeatast terfs 700 compﬁhinb@@lﬁg@@ﬁﬁmtsﬁablmi@ofnor

formng the one or npre dynam c stabjlization zones nay preferable

in thatOsi IZ0P81®2 43 Bt ﬁﬁ?@PiE’d’V gmbhagimeat. ige Boid on %ﬁ@ee Maylty fRE0ENg he
desired ”E?ﬁéggngﬁ% dgﬁzﬂﬂﬁ{ étéﬁmz&iom%e{)?ofﬁéfdr%ehﬁp R VEotiig

desi red necha ropertires to ena e 1 nventi on. grq-egone based
mat eri al s, contdchdermeg7®0 Bumﬁmtgra\aty ay weklbs @yklid pressuxy gad/greyetabl e.

I n addltlon many soft conta ar or d fromsilicqone based
mt or | &l 5 TANPRECIRaTaRS e TRATIp T 80 S0 7 PRSI Askeontact
materials f al so be utilized. In alternate exenplary enbodi nents,

the material or materials for 5 fornming the one or nore dynanic
stabililZati on zones nmay conprise the same nmaterial or materials

{90 09 e Con\Rkhe LeER or bkcRnGetind  ShR e LA AR "o
stabi | i zat izeRomRNRE vﬂm’th@%rbgeﬂ |ﬁ@éﬁltﬂ)n it |Q%hﬂoﬂént§16§1o‘-’té #&-aryhorBber
anot her alternate exenplary enbodi nent, the material or materials for
f or m ng t hef dyeamic stabilization zone conf[guratlons may be utilized as long as the
dynamic stabilization zones contain or are fabricated from a moveable or
20 flowable material that changes shape when the eyelid passes over the dynamic
stabilization zone, and their shape and placement are determined by taking
into account eyelid movement as briefly described above. Non-symmetric
designs, different designs for the left and right eyes, or custom stabilization
designs for a given eye are possible with the dynamic stabilization zones of the
25 present invention. In addition, custom contact lenses, for example, contact
lenses fabricated directly from eye measurements, may incorporate dynamic
stabilization zones in accordance with the present invention. Independent of
the configuration, shape and placement of the dynamic stabilization zones on
the contact lens is the ability of the material forming these or within these
30  dynamic stabilization zones to redistribute itself under the pressure of eyelid

movement that makes the present invention work.
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10 or nore dynam c stabilization zones may be in one formor state
during the manufacturing process and in another formor state when
pl ace on the eye. For exanple, the material or materials for formng
the one or nore dynam c stabilization zones may be solid or frozen
during the manuflt& meteripl or statedalsndilized tq fuimda dypamicetabiliration zome
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edge. The nprise any suitable material, 1nCluding those
descri bed WItlabeﬁ;actroghyscﬂ qdmmaim{aydbeanatemehpn meferatd rmieatheof a

capsul e 800 th the f 802 cont ai hed, ther he .shape of
Che exempl dppiachifih rreitabh ity R Rl bEialdie igiad
possi bl e degh8mic ftabiliFhtian zBhOCRP examples & fldi@or yerRYermestd ndfep a
material for the one or nore stabilization zones that my be

posi ti dhed otherwige diffasacr leanisomhe eavity amediintthe ontapiiensato sggaire

e 2Lt i oRUSHE SRR b OB B hcRe bkl B
bonded or emgtanslbrahaterials fdmmimpaidgptniesRibizatibe zoaspasieralspsoes not
cured. 5 react in any manner with the material or materials forming the contact lens
and/or the eye. The material or materials forming a dynamic stabilization zone
20 may be positioned or secured in a cavity and/or space formed in the correct
region of the contact lens in any suitable manner as discussed in greater detail

subsequently.

The material or materials forming a dynamic stabilization zone may
25 comprise any suitable biocompatible and deformable material having a glass

transition temperature of less than about thirty-four degrees C.

Silicone based materials for forming the one or more dynamic
stabilization zones may be preferable in that silicone based materials, including
30 silicone oils, have the desired mechanical properties or may be easily tailored
to have the desired mechanical properties to enable the invention. Silicone
based materials, including silicone oils, are also highly oxygen permeable. In

addition, many soft contact lenses are formed from silicone based materials
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In the exenpl ary enbodi nent wherein a space and/or cavity is created
in the contact lens for the formation of a dynam c stabilization
zone, the space and/or cavity may be created in a manner simlar to
that of the manufacture of a hybrid contact |ens. For exa in

thi s exenplaidappeefewsuldbe cquipgtibleactiuowsizonshnsed mawtngﬁs‘empvml@e
IS applledlhﬁ gdfront curve and then the deformable material in the
desired form'r ‘applied thereto. Once the deformable material is
accurately positioned in the desired |location, the nonomer is
pre-cured to a specified anmount to facilitate rel ease of the
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be sealed. In one 25 exenpl ary enbodi nent, the 1njection hole may be
seal ed as parexempddheuwmategapeomatarialstor femalmgltbe mbeanmp@cdynmmlof

the materi a be dane bef ore .cured and
nal cur e SaTRptRRERREmaY Bpraclid BefiserRsrnd e alrutecrblioe e
uncured matgeigliquR ohPXBetdfteholes@nandthePaksrnditd bxempReY entfdiment,
accordance with yet anot her exenpl ary enbodi nent, a proceSs wherein

cont acll5| eflke materialar malerils fonming theqme ermere Syaemicstabiigatign zones
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crosslink Geisposatedrairetthuintda caviappethe ¢ditaetigns or Mmgy boe waterkil or
nore dynam c stabilization zones. |In accordance with yet another

exenpl ary ERBBUNGHAN Of MatBiABhEt |pé¢f§r@+wab%t¢raﬁmapwlétﬁct@r otherwige
rotational '&a@%@&%# drctocb%r“g?‘ﬁfcokﬁd}ﬁte'mhgfa c@ﬁltﬁ Bf the contact lens.

20
As set forth above, the contact lens comprising one or more dynamic

stabilization zones of the present invention may be manufactured utilizing any
number of processes. In one exemplary embodiment, the one or more dynamic
stabilization zones may be formed into capsules with a flexible outer material
25  and pre-filled with the fluid or gel before being positioned in the contact lens.
Some possible methods of manufacturing the capsules include welding, for
example by heat or ultrasonically, two portions of film to form the top and
bottom and injecting the fluid or gel before completing the seal around the
edge. The film may comprise any suitable material, including those described
30 above. Figure 8 illustrates an exemplary embodiment of a capsule 800 with
the fluid or gel 802 contained therein. The shape of the exemplary capsule
800 is arbitrary and only represents one possible design. A similar process, as

set forth above, is to use a material for the one or more stabilization zones that
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for a sphere product, while utilizing nultiple curable formnulations

that, when cured, differ in their abilities to absorb water, in their
el astic nodulus, and in their nononer conposition. For exanple, it is
wel | -known to those of skill in the relevant art that curable cont act

| ens for rrulraﬁvé’%)%&w@éi indae Cﬁﬁtaé?t eshyrbiteotspzen. dubys ad i eve
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I n accogdance with stl I I anot her exenpl ary enbodi nent, one or nore
dynam c stabilization zones may be realized by pad pri nting certain
patterns onto a lhrtheexemplaydmbodjmentwhentiac spamesaricdior candtyiisreated
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sixty-five per ent and/or a relatively | ow nodul us, for exanple,
| ess than saelvyqu/ccqr?tag:t Ipssﬁ Fior examale; on kirisexemplaryqsecess, siiquid reactive

rel eva art that th i on_fac defi ned here

e or odbscuhohdRer (ifyRE Bl apglied id & ot EnEdEl fhedtngrdetomnaple o
curabl e mﬁﬁéﬂé‘naﬂinﬁhéb%sﬂ‘@ﬂ%mb% éﬁplié’ﬂl‘ﬁ@rétﬁ @ﬂié“w\efdeféﬂﬁéblé%aﬂéﬁal is
non-reactive diluents. Specifically, by reducing the diluent |evel,

the expansiassufaielyqrositioneddndhe gesirey ldaatippathiermonamedis prgncureevtela

pri nt 1 g ayRareoeray i 6aeLEt et et Fralatiindoiyss e
i xtures hawaiRtaiginggositional dctwracyi FiHan), the varhaindeebethe meavhidrng i n
| ocal i zed zones that wll 30 absorb nore water and protrude fromthe
front éérf@@lélesfth%@%ww@m%éwgedwmhaﬁ;ﬁ%aﬁa@@%rydﬁrﬁsﬂr%d.on of a

| ow di l uent content |iquid curable nonomer m xture to achieve
relatively high equilibriumwater content, a relatively |ow elastic
nodul us, and a sniatedidanpedviftr amsthegexemplasy eynbmuiment, #hé tomtact lens
dynam c may be fabricated utilizing known processes then injected directly with the fluid
or gel utilizing a needle or similar device. Essentially, the one or more dynamic
20  stabilization zone cavities would be formed by injecting the material directly into
the contact lens at the desired location(s). Figure 9 illustrates a needle 950
inserted into the contact lens 920 to create a dynamic stabilization zone 922
with a fluid or gel 924 injected via the needle 950. Once the material is injected
and the needle removed, the hole at the insertion site may be sealed. In one
25 exemplary embodiment, the injection hole may be sealed as part of the curing
process. Far example, the injection of the material may be done before the
contact lens is fully cured and final cure would take place after removing the

needle, allowing the uncured material to close the hole and then cure it closed.
30 In accordance with yet another exemplary embodiment, a process

wherein contact lens material may be cured from the outside in, and by

controlled curing on both sides may be utilized to create a thick region of un-
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stabilization zone pattern may be printed onto a front surface
contact lens nold having utility according to the present invention.
When fully processed, a contact |ens having such a feature would be

conprised of at |east two distinct curable nononer fornulations,
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conposi tion, tor exanple, water content, noner content, and/ or
crosslink density, fromthe bulk of the contact |ens. Accordingly, in
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are procesdbergevantarsihaticarablawostact tensfermulationanay beé made mere
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combar 187 SR Sk wey 43 FaarhBiat AR e REREn R o ManPMbes yit
t he_r apeut i fgr@ﬂ%_ﬁbfﬂﬁft?ffapﬁ/‘dtérslfo@&&@hpﬁ@,%bﬂﬁc?ﬁf@ﬁadcﬂ Fﬁﬁﬁér_nﬁoﬁéﬁ, d@rable
variety of conditionS or to enhance the function and/or life of the

nmedi cal dewostadt{ens formalaiiensveay baladiisied & aokhievd aglesiedrhydratgde t o
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25 col ost Or@(ah‘gﬂe,aéthﬂéhawcoﬁidvh@macwwté. dr ai nage tubes, |eads for

pace nmakers a i mpl antabl e defibrillators may al so benefit fromthe
k i mpl bl e defibrill I b fit f h

devi cedfher apeutic agent conbinati on approach. Devices which serve to

prove the stiYCLibs ARt WL dthel EXcHIBIR] oRbBRMERY oAE R rdiRY

benefits when c e appropri rapeuti c agent or
agents. Fodyazmipsiabilizationzedes ust oo redlizgd dtyi prad pfintong cepadipatterns

devi ces to enhance stabilizatjon of the inpplanted
onto ar}ront curve dur%ng {he contact lens ?g)brﬁ:attlon process. |Inone

exemplary embodiment, a printable dynamic stabilization zone composition

20 may be formulated to achieve relatively high equilibrium water content, for
example, greater than sixty-five (65) percent and/or a relatively low modulus,
for example, less than seventy (70) psi. It is also known to those of skill in the
relevant art that the expansion factor (defined herein by as-processed lens
volume divided by as-cured lens volume) of a liquid curable monomer mixture

25  may be adjusted by adding or subtracting non-reactive diluents. Specifically,
by reducing the diluent level, the expansion factor is increased. By increasing
the diluent level, the expansion factor is reduced. Useful curable compositions
for printing dynamic stabilization zones could utilize curable monomer mixtures
having a relatively low diluent level, thereby resulting in localized zones that will

30 absorb more water and protrude from the front surface of the contact lens.
With appropriate formulation of a low diluent content liquid curable monomer
mixture to achieve relatively high equilibrium water content, a relatively low

elastic modulus, and a suitable pad printing viscosity and volatility, a dynamic
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device could potentially be achieved by conmbining it with agents such
as bonenor phogenic protein. Simlarly other surgical devices,
sutures, staples, anastonosis devices, vertebral disks, bone pins,

suture anchors, henostatic barriers, clanps, screws, plates, clips,
vascul ar i iipRiizationzona patiain&aay be Pated eliomirent surdacrcaiart lgngsnold
various types, utﬂﬁfaééé}% BARE FELsHt hE RN, | &%ﬁ'fpﬁg Bdceds ol
and vascul ar 'stipport s cou & 296 provi de"enhance pati‘ent Bener
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t her apeut i dlualyBifiecssdcs, metheddhantre disotdte eistoielastiaronas heving tateneds
incIudiBg nﬁtuta“ roducts such as vinca al kal oids (i.e. vinblastine,
vi ncri $PT n&NeHeA\ AN RSS! BIOPESURS-i t axel , epi podophy! | ot oxins (i . e.
et oposi de, teniposide), antibiotics (dactinonmycin (actinonmycin D)
daunor ubi ci n, doxorubicin and idarubicin), anthracyclines,

m t oxant rone, blledmycasswhete stabilization zones arg pad priatedl entosnifenicurve

enzynes 20 (l-asparaginase. whi ch tem cal |y, R .
L- aspar agi Hé{hatﬁﬁg@gg%rgé‘%qlqwd mon%)‘r'lserei\'mxﬁﬁ’eg, thgeéo?r?&élﬁo%of the mixture
should be such that it will co-polymerize with the material that is used in the
15 bulk of the contact lens. In this manner, the printed dynamic stabilization zone
is chemically bonded to the bulk of the contact lens, and such zones are

processable in a similar manner to the bulk material of the contact lens.

Contact lenses, intraocular lenses as well as any number of medical

20 devices may be utilized for the local delivery of therapeutic agent/therapeutic
agent combinations to treat a wide variety of conditions or to enhance the
function and/or life of the medical device itself. Other medical devices which
often fail due to tissue in-growth or accumulation of proteinaceous material in,
on and around the device, such as shunts for hydrocephalus, dialysis grafts,

25 colostomy bag attachment devices, ear drainage tubes, leads for pace makers
and implantable defibrillators may also benefit from the device-therapeutic
agent combination approach. Devices which serve to improve the structure
and function of tissue or organ may also show benefits when combined with
the appropriate therapeutic agent or agents. For example, improved

30 osteointegration of orthopedic devices to enhance stabilization of the implanted
device could potentially be achieved by combining it with agents such as bone-
morphogenic protein. Similarly other surgical devices, sutures, staples,

anastomosis devices, vertebral disks, bone pins, suture anchors, hemostatic
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cells which do not have the capacity to synthesize their own
asparagine); antiplatelet agents such as GGP) Ilb/llla inhibitors
and vitronectin receptor antagonists; anti-proliferative/antimtotic
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30 (rmercaptopurineg, i oguani ne, pentostatin and _ _
2- chl or ode wopéale thereirea fherageitic aggnt orthatdpeuiic agenticormbinatioo oviitkexes

(cisplatin, carboplatin rocarbazi ne, hydrox a, m.totane

i nogl it el ENges rAg b &Ve? 3 B S Bing REGH 8 bl e or
(heparin, warmatéGtidRgehnt salts and other inhibitors of thronbin);
fibrinolytic agents (such as tissue plasm nogen activator,

strept oki nase and uroki nase), aspirin, dipyridanole, ticlopidine,

ant | -1 APl et ort g s el RSN G fdEBhaolR R E
cortisone, deneeilonay besoatsd with dabaRIEone o tlbrethereutic agents for local
6a- met hyl predni sol one, trianti nol one, betanet hasone, and

dexanet has siedyeryirai tilerest forp spesificoyrpase.dor pxameled poRENiaNiAfés i . e.
aspir!n, p%ﬂar’ﬁ%“%ﬁ% rggﬁ]éa’r?o‘iﬁdﬁ?ilkiﬁgté%%g%g%p@ggﬁdgyg{dﬂﬂe' e and

i ndene acet1Cc acl ts acin, s

hetFroar_yI e@hehbergan’tl g?trx(gtmbdfzbl d\evigﬁa gjrmftienap'ﬁhmdhk&tpmuh tib;m.g_)ants »
aryl propi oni ¢ aci ds i buprofen and derivatjves), anthranilic acids
(mef endi c IRRUEe BHroiereshelanimiicie 9PN IS i qd@%ﬁ@%ﬁ'@?%@@ﬁé&ﬁh as
tenoxi cam MQPﬁB)HSWE%HB%)sti?Qa\P iﬂ@eﬁnSQfl rEBIRIUPAlSitaxel,
(auranofin, aurothrogltucose, gold sodiumthionalate);

i Munosuppreeisidopbyllayprinesperétopositdactenipaside )( BRtiBI0BYs (dactiobmyoisn
(rapanycin),, .azathioprine caphenol ate. nofetj|; angi ogenic ents:
Vasoul r 16ARTNHAT B BBRMP AR tdaaBl St sE et or
(FGR); angingii@strBnk e6RBRA/CIHe), gﬁ&%g@in@ﬁmr&n?&hﬂsn@mw@ci&r@ﬁw
ol i gonucl eot1 des and conbi'nations thereof; cell cycle inhibitors,

mMrOR i B0i bi(t-@sparaginbhag which dyatamicallenspalolizes drasparaginedrst deprives
ki nase i nhibjtors; ret efﬁi ds

redact ase oAl By & Pl Befs e HhastyoruabEstriRET o Leesgadne) ™
antiplatelet agents such as G(GP) lly/lll; inhibitors and vitronectin receptor
antagonists; anti-proliferative/antimitotic alkylating agents such as nitrogen
mustards (mechlorethamine, cyclophosphamide and analogs, melphalan,

25  chlorambucil), ethylenimines and methylmelamines (hexamethylmelamine and
thiotepa), alkyl sulfonates-busulfan, nitrosoureas (carmustine (BCNU) and
analogs, streptozotocin), dacarbazine (DTIC); anti-proliferative/antimitotic
antimetabolites such as folic acid analogs (methotrexate), pyrimidine analogs
(fluorouracil, floxuridine, and cytarabine), purine analogs and related inhibitors

30 (mercaptopurine, thioguanine, pentostatin and 2-chlorodeoxyadenosine
{cladribine}); platinum coordination complexes (cisplatin, carboplatin},
procarbazine, hydroxyurea, mitotane, aminoglutethimide; hormones (i.e.

estrogen); anti-coagulants (heparin, synthetic heparin salts and other inhibitors
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The present invention utilizes dynamc fluid or gel zones

i ncorporated into ocul ar devices such as contact |enses, intraocul ar
| enses, corneal inlays and/or onlays. Upon interacting with the upper
and | ower eyelids, these fluid zones nay be defornmed such that the
resul ting d¥ftoromehin)sfibriaglyie agents (syel aggissueiplassninggen gctivator,

For ml at ed $ BRI EPT el B0l dyierh @ RERplY ol

Wi t h anot hedbcpdi@ap} ahimerarmy agams bh@sefdr@tl@ry agamspanﬂmﬂ@mdemi bed
herein may be reconflgured as nam c fluid zones. In other

words, rat Rgenthsuch@s adfeH@@FPmP@lrﬁt@l@'d& mrhmhmrasqn%f@dmsm be

utiIize as_stabilizati,on nes for.c S .ng

rotati ogal pg?é PPie ypregglsagcg'@r I%Heraegygqr}égﬁgg'oﬁg f@@%ﬁ%&m i vering

t her apeut i Gc3gIfBiHasbAet BRd @?éﬂam@ﬂvfa%lbnbg rﬁ:rregfeeonaai @g@ﬂgtsancﬂfd a6t via
dynam c eye enhancenment. Each use may be conbined or utilized

i ndi vi dual Idgrixstives égpaspiiisdpalgoaminophepakderi@tiveal.g. apeiamineahen: t he

nut it onait Gpe SRETERY BEet oS oo BTy SRty AP B, o,
the dynam teléroafyl 26886 agilg (ttﬂm@nns@c@f@mbﬁda@mm@@hanyrm@muhloc@dnds
i ngredient or nmultiple active pharmaceutical ingredients. Exanples of

t her apiles HaPrefaY Elﬁ'é' %ﬁraf@ﬁm)s Rethranilie asndﬁdrr@iﬂm%tc aGdsd ¢ o
del i ver agepls ferﬁ%wgﬁﬂdgré’%[ﬂ'é@dﬂﬂ#o?(rcawttéh&leﬁ'm taﬁﬁ?h'gﬂglrt])utazone),

gl aucom, {PeE? Ies F ogr

treating dmbemtomogcﬂalcomdmgsaamamoﬁm ausrotlaoglhgese cmld sodium
anti-fungals, anti-virals, anti-infectives, dria

cycl opl egi é@lomwebdmmwmﬁq%ﬁ%ﬁ%\ﬁﬁ %GJHFBO” ttﬁcnoh' CS&FR@%&MWS
nutrition, cgkﬁ% i %Ealfhﬁdﬂrﬁile?gﬁgﬁ g&lﬁ?e ﬁ)%'?édtﬁcén iS9&ni a'%f*‘s vascular

utilized t er vitamns, ants and nut eut i
i ncl udilfig endathelial @rovﬁhe[m:toE(VEGF@frhroblaatgmvth IS@DU(I%(BH) angjotensin
zeaxant hin, fatt

ds and ot er simlar. agents. Wth respecf to
freating oracsunbREkesapitePuds ey atisBase pRaon il R my be
utilized tQoffHihdtRInsABBRICT; EAI cyRISirMibitdRs, ernqrbﬂ ﬂﬁhlﬁlfd?étéfﬁi“@rowth factor
i nhi bition and prevention of glaucoma, 1 ncluding epi nephrines such as
di pi vefrin re@anjhasmnabtrmmh@tlcn kinasgtiohibiterse retapoigls: oydlioVCaKrishibiidrs;
bri moni di n?—lmgeéoaghgfnﬁg rrgdl.?clfase fhhibitors (statins); and protease inhibitors.
20
The present invention utilizes dynamic fluid or gel zones incorporated
into ocular devices such as contact [enses, intraocular lenses, corneal inlays
and/or onlays. Upon interacting with the upper and lower eyelids, these fluid
zones may be deformed such that the resuiting deformation may be leveraged
25 to either agitate fluid/materials contained in a reservoir, or transport/pump fluids

formulated from a reservoir into or onto the eye.

In accordance with another exemplary embodiment, the stabilization
zones described herein may be reconfigured as dynamic fluid zones. In other
30 words, rather than, or in addition to, the dynamic fluid zones may be utilized as
stabilization zones for contact lenses requiring rotational stability, as described

above, as well as for delivering therapeutic agents to the eye and/or to create a
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20bet axol ol , carteol ol, |evobunolol, netipranolol and tinolol, direct
m otics such as carbachol and pilocarpine, cholinesterase inhibitors
such as physosti gm ne and echot hi ophat e, carboni c anhydrase

i nhi bitors such as acetazol am de, brinzol am de, dorzol am de and

met hazol amiagsmaiicositesyviendynamigreyepriarneeimded. fach use may hegemasined or
binatoprostt.l.uréwcgﬁr.ﬁstI travo ﬁOStdgﬁpd 25unopr ost one ci dofovir.
Wth respecl{"tz% Y Pﬂ&' ay |Se‘?7§1 dge 8V8ynam' c fluid zones of the
contact lens may be utilized to deliver a nunmber of agents including
azel astine HCl, enedastine difunmarate, epinastine HCl, ketotifen
fumarat e, | evocdB&E exenHIBry embpdinentnthebinamindivid apnefemey heatidizedd

a2 e R BAR B Bbe O R BHeR of bl ST Rers) TR Ro A
anti- inf eqhe?plicétm,ﬂy@ammfd fliid zopee maf cdhprisoatsindle laetive May be

utilized to deliver agents including tobranycin, noxjfloxacin,
of | oxaci n, Rf@MECeNtcal ingredignber sxaiia acw phatreacsutical ingsediants! e

di ol am ne, ' ' C | 1. v ' ) in,
nor f | oxaci né%%eﬁ\j/‘% F’ﬁi@%{éﬁ@gﬁ?ﬁ“@éﬁﬁﬁﬁﬁ rgpggnﬂﬁ'lel%ﬁﬁé?g .ﬂhﬁﬁ |é}{§e|§,%8
sul f acet amditivéeagerty thdluds, mroxidingcdduier, nutritboxesating glaucembadreating
anoxi ci I lin/clavul apnte, ceftriaxone, cefixine, erythronycin, .

of | oxadPn, GAJETQ'%M'S?JHDQ HOPigPEQGRessiaN s tRATING Y eYifd aRT [GeHEe Nt ne.
Wth respectitpsndeld ki WAVl ARGt [

the cont aceTERIRE andiGEEe, L inbaldianti e, SAe Lyt iy GRRes
f om vi r sen cyoldplegics, ancdantieinflaoohatory agerds.c Véith respadit tovocular nutrition,

fespect  t o e AYORMIGIEFONeP G eoMERLets Y borilirer ForRlves  teRins,
??EL;‘S;S! ﬁgﬁtiﬁﬁiﬂa% td hugseeitRafehNBingPaeithihs A1 D YA Iielt BGHY, ©;

15  glutathione, zeaxanthin, fatty acids and other similar agents. With respect to
treating glaucoma, the dynamic fluid zones of the contact lens may be utilized
to deliver agents for one or more of the treatment, inhibition and prevention of
glaucoma, including epinephrines such as dipivefrin, alpha-2 adrenergic
receptors such as aproclonidine and brimonidine, betablockers such as

20 betaxolol, carteolol, levobunolol, metipranoclol and timolol, direct miotics such
as carbachol and pilocarpine, cholinesterase inhibitors such as physostigmine
and echothiophate, carbonic anhydrase inhibitors such as acetazolamide,
brinzolamide, dorzolamide and methazolamide, prostoglandins and
prostamides such as latanoprost, bimatoprost, uravoprost, travoprost, and

25 unoprostone cidofovir. With respect to treating allergies, the dynamic fluid
zones of the contact lens may be utilized to deliver a number of agents
including azelastine HCI, emedastine difumarate, epinastine HCI, ketotifen
fumarate, levocabastine HCI, olopatadine HCI, pheniramine maleate and
antazoline phosphate for one or more of the treatment, inhibition and

30 prevention of allergies. With respect to delivering antibiotics and anti-
infectives, the dynamic fluid zones of the contact lens may be utilized to deliver
agents including tobramyecin, moxifloxacin, ofloxacin, gatifloxacin, ciprofloxacin,

gentamicin, sulfisoxazole diclamine, sodium sulfacetamide, vancomycin,

25



10anmphotericin B, itraconazol e and ketoconazole. Wth respect to
delivering anal gesics, the dynamc fluid zones of the contact |ens
may be utilized to deliver agents including acetam nophen and
codei ne, acetam nophen and hydrocodone, acetam nophen, ket orol ac,

i bupr of en adrdymyximg simikeeinhnediopaein, layoflexaaimrsuk tgeqmaeieadlokasmaﬂd

01 pea t ool SueaRERTeS ierARE uBbaloihe: SERKeREn. BRI ne
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HCl. Wth resRect to delivering anti-inflammatories, the dynam c

fluid zones®Zy rqrnﬁcrao@ﬁrstammen%ulfmi;e@@e and InysEethamms. i Mith respect to

corticogter]

dexart asaig o Al RE RS BT RS Zoney Rt aRgiiLis may be

| ot epr ednolutitized andeiserpigedts heluirgy fupeitiasen spdiadnifesdzonet sathimm
phosphat e, nmedrysone, rinmexolone and fl ugcinol one acetonlde as wel |

as non- st erd@gH %r@qdlvwvaégﬁmvapw’e@n%lundlﬁle; ABNGHVIF AIRH FRTPEIGIAVH:
sodi um SURKQ, ¢8s éﬂt%afe fls[?@ rexa a‘fsettﬁ gpﬁ&mjémaagh@%%e contact

cycl osporine, rapanycin e oprine
25br onocrii pemsnmayWet btilizedte deliver agéntga”nalm@ng;ﬂupoaamle,gﬁimﬁmme, t he

dynam ¢ fluid zagnes, the contact | ens ma I|zedt0dI|ver
met or ed do@égpfaﬁtefwng]zt«sﬁ%w@@ﬁe Gt ETromataits With rsPeRts SR o
itself as o e by CAhICHLITLBRES oPHRIEGHLABNE mdY HERMIAS to

utilized |n conbi nation"w th an optical zone design o cont act
| ens speci fdetiaet godrds imhaging acetangiappbean add c’duielm&:tacemra@ephsn and

del i d th tact, | be, f | ' .
carrior o omVelatisBR: Scttanamiit Reurolace iReRleS ne b B REREL Rty
i ncluding sy§idtekd @eﬁﬁ%rl’@ﬁﬁw?}ﬂﬁhtlé@éﬂd‘ﬁﬁéop[&@feseﬁ@w&mlc fluid zones of the

pol yvi nyl al cohol , enegl ycol , " pol ya Ic acid
hydr oxyfret mntaﬂéllenﬂ By begutytzedmnéiehwmgﬂm lrwimirng atropine sulfate,

polyvinyl pBf'nrorrﬁ)al’troclpci‘rQee sc%%% Y |(r)1|e H@rr %%I Qﬁf%lléltgcf-@l, F%B c%ﬁgé%%l
phenylephrine HCI. With respect to delivering anti-inflammatories, the dynamic
fluid zones of the contact lens may be utilized to deliver corticosteriods,
including dexamethasone sodium phosphate, dexamethasone,

20 fluoromethalone, fluoromethalone acetate, loteprednol etabonate, prednisclone
acetate, prednisolone sodium phosphate, medrysone, rimexolone and
fluocinolone acetonide as well as non-steroidal anti-inflammatory agents,
including flurbiprofen sodium, suprofen, diclofenac sodium, ketorolac,
tromethamine, cyclosporine, rapamycin methotrexate, azathioprine and

25  bromocriptine. With respect to mitigating myopia progression, the dynamic
fluid zones of the contact lens may be utilized to deliver metered doses of
pirenzepene or atropine. This may be utilized in of itself as a means for
treating myopia progression or it may be utilized in combination with an optical
zone design of the contact lens specifically for myopia mitigation.

30

The active agents delivered by the contact lenses may be formulated to
comprise carriers or excipients. Any number of excipients may be utilized,

including synthetic and natural polymers, for example, polyvinylalcohol,
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guar, glucam 20, hydroxypropyl cellul ose, sorbitol, dextrose,

pol ysorbate, mannitol, dextran, nodified polysacchari des and guns,
phosol i pi ds and 5sul phobet ai nes. The one or nore therapeutic
agents may be delivered fromthe contact lens in a nunber of ways. In

the above dwiyathyeneglyealppalypcetip asidnbiydexymeshylyaeliiosesgliperingat i ons

then pr esod bR oM ticBoR R BRAE el B s B B,
zones are igue@! Focanezd,iHyideodypeopR tbagibsé efsbiolt Sestosy, ol optpates

zone. In accordance with the present invention, dynamc fluid zones

are i ncor pdpanmitpl; fﬂ@ﬁﬁ%@%ﬂ@%@@'ﬁ@@@%@%ﬁm Qﬂm{Sh@Qﬁ@fP@Sﬁﬂ% and

may per for f nonexcl usive functions, including dynam c
stabili %at ngﬁ%ﬁéﬁ%ﬁggl ivery 15 and/or cosnetic dynanic eye

enhancenent. I n one exenplary enbodinent, a first fluid zone may

surround a second fluid zone such that deformatlon of the first fluid
zone causes presdlf @QAr fNaEe §RIGREUTG AGNISiTRAY PR daliveregdirradhe gentact

cont ent s | igns RS nAHIGE WS! AR Lo AIBELGHH AL SXRPUBEdiments

therefrom The one or nore IC agents nma roU h
pores in tHeenghemicastaBlizboms pone bezmmmmﬂ:yfbwﬁl[liadmrﬂea s‘utustmrtphta

exenp| dPy RO whenErEssHty 1 aPRIRT PYTE Suidsd THRREITEHES
conmuni cat 's%llé%ét#&n% ?“a‘?%h%orﬁéréf@tﬁ Int8thébbhizet %n%'dﬁéldélo‘ﬂ'ﬂ‘?e 6%0@3

The pl acement eac ese zones may correspond to any suita
| ocati on asgodesdn iabedrdanogavith bmeartdsemtonyemﬂmen fdynamid fluiddzonesese may

25 conmprise_the r.simlar, str ur.e thednam

Stabi| | zat IPTDRREST (G 1s GantshBis SHiRIdR of et PRVCHORR AHR may petform a
preferred %ﬁﬁ’ﬁ&rﬂff)ho‘ﬁ%’ﬁ@lﬁs%%nctﬁ)rf‘se mdlufdlng'j @?ﬁér\‘lﬂi StaBMERAiAS, 'd’ﬂl? QRfvEry
nmore therapeutic, nutritional or pharmacol ogi cal agents, hereafter

30refedfed and/oarsrscamei@edwamm@gerﬂr@amagnmt plisene exempiary embadiment a

| ana.  Upon 1 e A" P aufeRiHe 8 e S0 REBL 5 k08 Bhiofpf8h Btne

reservoi r pstlfliiPrene cabies pRspURPE thdsedBrd zomEwhRRMh IufNEa1@s the
chain of fluid filled sacs and/or reservoirs, thereb
contents i.e. one or more therapeutic agents, o be expel ed therefrom. The
one or more therapeutic agents may be expelled through pores in the material
20 forming the second fluid zone, for example, a weeping design, or through a
valve mechanism. In an alternate exemplary embodiment, there may be
multiple second fluid zones communicating with one another as well as multiple
first fluid zones. The placement of each of these zones may correspond to any
suitable location as described above. In addition, the first fluid zones may
25 comprise the same or similar structure as the dynamic stabilization zones

described above and illustrated herein.

In a preferred exemplary embodiment, a central reservoir comprising
one or more therapeutic, nutritional or pharmacological agents, hereafter
30 referred to as an agent or agents may be positioned at a suitable location in
the peripheral zone or stabilization zone of a contact lens. Upon blinking, the
agent contained within this central reservoir would preferably be pumped in

small increments through a chain of fluid filled sacs and/or reservoirs, thereby
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metering the flow of the one or nore agents onto the eye. Dependi ng
on the nunmber and type of reservoirs and val ve nmechanisns utilized,
one may tailor the flow delivery of the one or nore agents to achi eve
the derived therapeutic effect, i.e. burst delivery of the one or

nmor e agent sneteuisgaha dovwdef the eng eimereeagertaonde theeye.aGenerdiag@noihe

2 r angenenisBEen Bk reddaTe b8 AN PEChdTbHsa S R By dpler
fl ow of thehagenrdalvephot tlkasnd ot Bops gENts tb RRhRNETRE derived tidrapkutic
rate of about four (4) to eight (8) blinks per mnute. 10Referr|n§qa

now to Fi gefiest. iGAbard defirerytafdhe one anmars agands, sustinsd deliveiyiadi

vi ew of _.th i | 4 fi ' r

2 cecond f U IDRE ¥ofR AR Nar ALY Benkelburs ™ SR eRven:
havi ng at |Tasthainarsigepieritarifiliiz oaesandor reskdidiryppeividecoed regulated
cornea 1006 and sitting partially under the eyelids 1008 and 1010,

and Fi gur e fippaofitbe aqest whidstakes IRfareceht enaraa huotm hinkrais ef
eyel i ds 10( 0@{1?)&%&00&85{3@)3)\@&? PEFnﬁr?u%aCt | ens 1010 in full
irrustr ., a | |

blink. As at'e €d sac 1002 incorporated into the
contact |l ens 1000 substantially surrounds a sac or reservoir 1004

conprising the qne or nore agents. The f| ui illed sac 1002 ma
conpri 48 any sui %TBTFQQWQWEPEWT%WB@%WQJE’&? t?éﬁl&tr%‘g AIPEF

wi th 201 espgeliohd) vidle oﬁm@&&néfa?ybbhib%ﬂ%%t \Qﬁé‘r%% alfifstad LbRe to
exerting pressure on the agent reservoir 04, it may act as a
st abi | i zat isorrozods a sBtenddhuid zors.eFigure 108GHustesteba dotacdens 1600

i | the fluid filled 2 hut _compr | t | east
one agent FBving Tidpegns okt T oty 1002 Y ne@lBied R4 e@%gen
may conpri 3@08BhcithaPAiaR @ide thaeydass i 0bednabeme, and Figaey op her

material for treating a condition as described in detail above. As
t he agéht ilksteies thelsome conwet lapsetdOlowitle theasyelisise1 (18 amd 4049 elused

it preferahl onpri.ses, a as chanism 1012. The. ease

rechant sm 2o B PRe AR ST S Huntdes, A3fid fiESEs 2007
or nore agefigipdratédifio thedhtaet lkpsepol subkHiamenrrblade\aldeds 1008
and 1010 exert pressure on the fluid 30 filled sac 1002 which in turn

causes pre$8sRMEOB OQH@_OQ@UHHQ BeQRRPF fT‘P(D@AﬁQQQtS_s hdWe fiwd Blledbeac 1684,
I'n one exe%’éf&&mﬁﬂ?@ QhU‘EU&ablbhfﬁjid Sh& ?ﬁfy HS?&%%&S 8% described herein with

20 respect to the dynamic stabilization zones. |n addition to exerting pressure on
the agent reservoir 1004, it may act as a stabilization zone. The agent
reservoir 1004 may be formed in a similar manner as the fluid filled sac 1002
but comprises at least one agent to be released into or onto the eye. The at
least one agent may comprise any suitable material as described above and

25  any other material for treating a condition as described in detail above. As the
agent reservoir 1004 is designed to release one or more agents, it preferably
comprises a release mechanism 1012. The release mechanism 1012 may
comprise any suitable means for allowing the one or more agents to pass from
the reservoir 1004 when the eyelids 1008 and 1010 exert pressure on the fluid

30 filled sac 1002 which in turn causes pressure on the agent reservoir 1004 as
shown by arrows 1014. In one exemplary embodiment, the release mechanism
1012 may comprise a single one-way check valve formed from the same

material as the sacs 1002 and 1004; however, any suitable material may be
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1012 may conprise a single one-way check valve formed fromthe sane
material as the sacs 1002 and 1004; however, any suitable materi al

may be wutilized. In an alternate exenplary enbodi nent, the rel ease
mechani sm 1012 nmay sinply conprise pores in the reservoir 1004 that

al | ow t he dHibized. Hbae adghale exemplary enmbasiigieniviba release mechanism d§12

sac 1002 i ' t. fluid
fromthe ej@gf‘;wg%f) ﬁqrﬁgﬁcﬁégﬁ @%e%ggﬁowﬂ%t QH(BW%(%}SQE or nh(We

al ternate exemp & yassihesigrenhentthe flnidefirat sdomGoR isarefomyedeyitieal | zed
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conpri si ng &¥k!idgdAP8 andt HIY bigf rreventbiid frogpihexgye BomeprigEagd & hani sm

1012. 1 | ove descri bed exenpl ary enbodi nent, blinking
forces ?h§§gggﬁbn§ﬁ?%”the eye; however, it is directly rather than

via the fluid filled sac 1002 illustrated in Figures 10A and 10B.
Each tinme the arer blinks, agent is rg_l ease&]into or. onto the e

Unl i ke tEe pr evilB @ EsnateHXp lB’(ﬁ"HPﬁ imepiethe: PrespRiBYGHIGN MeYPY s
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enpty, the rgiﬂﬁeﬁ%lﬂﬁﬁi la%%@@r\)&ﬂ. Fg¢e 160 RS rafes z%ééﬁﬁécf Ie?'l's?lrggd €

sac. gure ustrates a cross-sectional view o
exenpl ary eohgdisirnan sgenecontainieptasarvoie $@04 and aveledse methamism 1012.

mul tiple linked smaller reseryoirs. As illust L t I
T100 WDch AN Hang ABoKE depenaed Sxamaisy smaainegt Glbikhonwes) be pgent
1104 and 1Hp6, GRITEYd: SRwever St Iseﬁré?ftlgfifgﬁfétr thard {8dhe RS MR Sadl 1662
fluidly connected Vvia val ve nechani S5ns 1110. \Wen a person bl i nks,

t he eyel i ddllustatechindFiguoss tdkantdddi. heacktithef ibecweanse blinkd, @gent isne
agent in theI resgrvoi rs ilﬂ%ﬁ?omgdf a,central reservoir 1%16. vvhitch
conpri ses ASFEPRILUCREORLA P Y 1% eGP B@H!Pé?s?’i%’"ﬂ?%?&“ 20 he
at | east ORghefPthedeBEnefMouATe&mtyt i daiactvens 300408 1b éﬁhl:ﬁn[i)rises
towards the central reservoir 1112 through the valves 1110 until a

cert ai h5poiany fiuid fikettd@@ such that the next blink causes the at |east
one agent to be released through the rel ease nechanism 1114. As a
person blinks at a rate of about four (4) to eight (8) blinks per
mnute, the dosgigurbel Dillusthstesta troasiseotiendlsiwe bf fryesmplant rol | ed

embodiment wherein a central reservoir which includes multiple linked smaller
reservoirs. As illustrated, a contact lens 1100 which sits on the eye 1102 and

20  partially under the eyelids 1104 and 1106 comprises a series of agent filled
reservoirs 1108 fluidly connected via valve mechanisms 1110. When a person
blinks, the eyelids 1104 and 1106 come together and force the at least one
agent in the reservoirs 1108 towards a central reservoir 1112 which comprises
a release mechanism 1114. Each successive blink causes the at least one

25 agent contained in the reservoirs 1108 to move towards the central reservoir
1112 through the valves 1110 until a certain point is reached such that the next
blink causes the at least one agent to be released through the release
mechanism 1114. As a person blinks at a rate of about four (4) to eight (8)
blinks per minute, the dose rate of the at least one aspect may be controlled

30 via a number of factors including reservoir 1108/1112 size and agent viscosity.
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30via a nunber of factors including reservoir 1108/ 1112 size and
agent viscosity. The val ves 1110 and rel ease nechanism 1114
may conprise any suitable neans for allowing one way fluid fl ow,
i ncl udi ng check val ves as descri bed above. However, any suitable
means may be utiTheredlves(hl1desdratoase meehanismtidd rerespmarige any

2 cont act  osf8BieCnedPhTor FREM abela BRTPuATG g CHSERPRRLERS: hece
one or NI &ledyrBsH abblel Honnes, AfUsEibie ME2ABIGay BERANsed. W th the
fluid and/or particles contained therein. In other words, the

geonetry of the one or nore fluid zones and the materials 10
cont ai ngd t herei LeV: L nKij ) e of
the oneSor  mor o hcearBRe M alifR B blehg enbsHigH Briiadner

cont ai ned tdyeamiinfluid amedghtpbednestfotdies inteuseontagidersisuch tieat the
shinmmer. Small reflective or shiny particles, for exanple, helicones,
whi ch may HsesspexgEad vt theeyelds phiheseena o muye dlveastie figrzones

reservoir, ] ' I i ;
et on o ibles 8 AHBRTL fesddhss il the WA ot RS BEnindd herein, In
alnpl the_ pardth@\ﬁgrdspthmgeorabwmme an®ond)orerfleid ?ra;]lgesaarsqblﬁ'éekigiant@"jalil |
gltterlng or , sni rnNg appearance on fne eye. IS Ccou e na e
by pl aépng CPPE?Q'F&%F rgmn ’Eaﬁéf: Svig] UBO'PrEi'&f'P%I a Gypamic 1aseoRse PHtheoRe

and adj ust io'?gnérgef%d{(itj %gﬁé ' g'é/sdPtfn R&hE fidipaicled! c}dgﬁ?igrgﬁ therein to be

extent/duration o ect. "Suitable materia the particles
may 20conpragiatesignd thusatdusermbeemeht i.ei abimidengSniatiaetiédtiveforagimnt s,

P eces. o oSS0 Tat LM e LR Het, IS A s MaB S Wi
such as si lgjgzeResyatdm O réseivbf e.fl Hidpamit: filietmeOWould bayitafed by the
cyclized, oligonerized or polynerized sil oxanes bearing organic
functi dhal agtiomesthe eyeligspassingdwrihembodhisemoyldicauss the dpisk ardithenat
3 particles to move about or around, creating a sparkling, glittering or shimmering
appearance on the eye. This could be enabled by placing fragments of a
reflective material within the fluid zone and adjusting the viscosity of the fluid to
tailor the extent/duration of the effect. Suitable materials for the particles may
20  comprise any suitable materials, including mica chip fragments, pieces of
helicone liquid crystals, and the like. The fluid may comprise any suitable
material, including siloxane-containing oils, such as silicone oil or similar fluids.
Silicone oil is any of cyclized, oligomerized or polymerized siloxanes bearing
organic functional groups. In this exemplary embodiment, it is preferred that if
25  multiple dynamic fluid zones are utilized in a single lens that they are each a
closed system and do not communicate with each other. These dynamic fluid
zones may be preferantially located depending on the desired effects. For
example, the dynamic fluid zone may be positioned to correspond to the limbal
ring. Recent studies have suggested that limbal rings have an effect on
30 individuals when an individual is being judged on attractiveness. Accordingly,
the dynamic fluid zone may be utilized to enhance a limbal ring. Alternately, an
interesting cosmetic effect may be achieved by mixing objects or materials into

the fluid in the reservoirs which exhibit rainbow like or multi-spectral effects.
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25mul tiple dynamic fluid zones are utilized in a single | ens that
they are each a closed system and do not conmunicate with each other.
These dynam c fluid zones nay be preferantially |ocated dependi ng on
the desired effects. For exanple, the dynamc fluid zone may be
posi ti oned tfys awy @spbiin aneftass similasae the inderfetenea eflectsdsesn inthin fiims

suggested t | ri . e . i ndi y]

et oa qEh %a)gaaé B%’é}@g§82%gt%’!'&§3Ct'{"§‘gﬁég@& @2@%?85%@?5%@1‘@?3”&%@
dynam c fl uhith fteniech@lorzensy ibel Zdiéd ¢ indhpoested intorthalfluid itthe reservoir
Alternately, an interesting cosnetic effect may be achi eved by m xing
obj ect s or anst tbei effest weud gﬁélmllante 3 MoViNg QrefuMANing wmttqw-e\éﬁr bi t
rai nbowcl i |- r f ; | S: : Lt 4 eff ect
i ar 5t o SRERIR LerESETelr By BorBeluh A NoF RIS A east S Bl
bubbl es or laydr tabiedls. Accordingly, mixtures of surfactants, oils, or
thin filminclusions nmay be added or incorporated into the fluid in
the reservoir and the effect would be simlar to a noving or

Shi mer i ng. r ai nhgiofilie SSXAITIL S orhBSRRRRE NabuT RS mbld Rt 10 2

i quid having at |east one ayer 't hereon.
al ternate ediingd & gclisbodiffereniseifecis &os eramele, lahizrasabst, physpleorescent

utiliz to hi eve different effects. For, exanple, | um nescent,
phosphabes AEOTBIORRRISSH agHRBIBEN Do AR 18I HONHS ARSTRaTed.
provide a qrecpéh@ pightents mrggré@a%@%iﬁ@é@frﬁ%ﬁeme%@ﬁeh% Ry 1 zed.

Interference pignents may conprise various substrates Coated wth
t hin fil ns compisei wnousfaubstrates doaded vathithirafilos, offohighxafptive indaxri um

di oxi d t ed. mi | nt er f er, i t til i i d
Conge of - aBhPRiEeofes SXpaIS o ERuRER coatidipit idtaroRedaltifents
nmay be utilargeflizdPimea Kidd FarfRdd a"ﬁﬂi’bgﬁor\rs,tiﬂliu@dw ﬁ:bshfjé@icgﬁ)\ﬁ? bfttese

described herein. Regardl ess of the materials utilized, additional
ef f ect 45 maynaterialsinay be Wijized @janegor ineccomkinatiqnr wigbanyeaf the enatexalepl e,

o S BB B A A B el

si ngl e dyna® gcHidwsiddby varying the fluid properties, for example, viscosity.

Referring now to Figures 12A and B, there is illustrated a plan and
20  cross-sectional view a contact lens 1200 comprising a single dynamic fluid
zone 1202 configured as a ring outside of the optic zone of the contact lens
1200. The dynamic fluid zone 1202 comprises a fluid filled reservoir containing
particles 1204 as described above. As the eyelids pass over the dynamic fluid
zone 1202, the particles 1204 are distorted and move. This movement may
25  cosmetically enhance the appearance of the eye as set forth in detail above.
It is important to note that although a single, continuous ring is illusirated, the
dynamic fluid zone of the present invention may be implemented utilizing any
number of discrete segments. In addition, the dynamic fluid zone may
comprise any suitable shape and configuration.
30
Figure 13 illustrates a plan view of a contact lens 1300 comprising two
dynamic fluid zones 1302, each having a substantially crescent shape. In this

exemplary embodiment, the dynamic fluid zones 1302 comprises a design
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zone 1202 configured as a ring outside of the optic zone of the
contact |ens 1200. The dynam c fluid zone 1202 conprises a fluid
filled reservoir containing particles 1204 as descri bed above. As the
eyel i ds pass over the dynamc fluid zone 1202, the particles 1204 are
di storted daatuievs04masit erﬁ@@@ﬁ@hmaﬁwysma@ﬂwﬂ.mﬁ;ﬂ BHaat ntgnast with

o ot ot nde 4PPRS YRS T EpE iR BHE e RS T rondrsuf A PRI
dynam c fl tea&hmn@z@ﬁetmezm@ase@tthemmmdm orsuspendet| et ed 308 to
utilizing any nunber of discrete segnents. In addition, the dynam c

fluid zone hegpmeagitated a@ﬁﬁhgmhyasﬂ@ctslwéw asnaeye faﬁhucm | Bhis exemplary

Figure 13 i

two dynani SEHRREE Y Qe S Rnther BF LB mICTe 2R ” iR inpbfn
shape. In ttb:;mteeﬁmt]alfwavefﬁjquayrbetsiar:]étﬁmﬁthmmqmo‘ijt dedlgnde$mr%§61@|llt Il'ld
conprises a sign ea 1304 as the s rior I ns of the ui
zones 1302 J¢§ VQP'W H%MW'F%WH@@&&@C“@?&?WP peperdiiidsag a blink.
This interaction results in a wavefront in each fluid zone 1302
causi ng the enbedded or suspended particles 1308 to becone agitated
and t her eby r ef Ileeachiog tite Eboae dgsenbed] &xerhplany efibodinesmispther gyriamic

mbodi nb d fluid AN
o (ARt (DBIES H U AGR O GRS IPRREP 3 THOG Pl eract
desi gn feaWﬂﬁt%etéye'hHs' ”IthHétcagé ¥ of eflennlobieRk g ﬂaradaﬁ&paﬁ%te%%ﬂ on

of the proper flui'ds. In each of above described exe
enbodi ment matehelsd;mmmed ilmelfeimmaybenmraoetedurﬁedeglonsa)a‘:éhze omntanblens

tact | t hat t | nt ith. th | i. | .h
Case of ey b FISHERUrat o0 MRt dhaisG Bl BondotfRcfilf wifiing hehds
cont ai ned “ﬂi‘ﬁl%ﬂnﬂ@mﬂoh NI BRFaIE8 of RicvelRet o shendi&fal e Paridles ens

wi t hout raised surfaces so that there is little to no interaction

with the eyeuldsot be cansed byhintepantioni with theneyealigsabiidbragmethentantorss

the eyel i adoipSRbaibintitital etaRent BiatRegt e Mhdiherintivd
novenent, liestimbg shuse thavemarithen otisrcvaras, ﬂi@adosﬁwetudaar@ger@mgﬁemg
In other words, the cosnetically eye enhanci ng material reflects

li ght basedaigtal iefieeisdight pases Bpah dtemalingansraied stinHivsier gimuius: ed
by the wear %'hera%gd by the wearer.

20
As set forth above, the various exemplary embodiments may be

combined in any number of permutations. For example, one or more fluid
zones may be utilized just for agent delivery or for eye enhancement. In other
exemplary embodiments, the one or more fluid zones may be utilized for

25  providing rotational stability and drug delivery, for providing rotational stability
and eye enhancement, and for providing rotational stability, drug delivery and
eye enhancement. In addition to the permutations set forth herein, a further
combination may be possible. Current limbal ring designs are generally
rotationally symmetric and thus rotational positioning is not an issue. However,

30 as one considers the potential of rotationally asymmetric designs, for example,
oval or elliptical shapes, or placement of various effects at fixed, non-

rotationally aligned positions, rotational alignment of the contact lens on the
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As set forth above, the various exenplary enbodi nents nay be conbi ned
in any nunber of pernutations. For exanple, one or nore fluid zones
may be utilized just for agent delivery or for eye enhancenent. In

ot her exenpl ary enbodi nents, the one or nore fluid zones may be

utilized f@yeldmnoswesia rﬂ@CtﬁbtAS iadaatorsit ippreferabmepniioligd gdherndss/thef or

provi ding r. nal A enh ce nd for providing
rotational'@%ﬁgga eﬁi&ﬁsﬁﬁéthéégvﬁé 3@9@ﬂ€%ﬁﬁw§gﬁi In addi tion
to the pernutations set forth herein, a further conbi nati on may be
possi ble. Current |inbal ring deS|gns are generally rotational

symetric and t Hithoughghowmaangdeseribsd isgvhal is beliered todiethervaster |
20as ons_ cana et g o Bbalet o AR ARy RSB, e o>

effects at shiexiid.desins dred Midtieni dosaibednad siasit Winsugdest didraseles to
alignment of the contact lens on the eye becomes a factor. As a
factor, it thgsqﬁleﬂ%d Hoihg arbabd gnavele élﬁﬁér‘f‘(/lﬁ@é't dapartingdrra dhe spPiriéARd or

ef f ect ther @83% gf\‘/%mgﬁ "’?‘ﬁ? p&éﬁ?&tﬁ%&ﬂma% &tﬂ@g%?ﬁé HQFHM

what is belle € nos ractlca an erred enbodi nents,
it is appamensuutﬁﬁnsﬁﬁﬂanbed@mdﬂﬂ@ﬂnﬂpecbmﬂshomasbgnsnaW@deﬁﬁ@ndBema

descrlbed an&banomn Wil uggest thensel ves to tthe skilled in, the
art and®mayitheallBodificatinas thal apay talnyithin dhe srere pf ther aRpaNdedsiains:
the invention. The present invention is not restricted to the
particul ar constructions described and illustrated, but should be

constructed to cohere 10with all nodifications that may fall wi thin
t he scope of the appended cl ai ns.
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VWHAT IS CLAI MED | S: 1. An ophthal m c device conprising:

a corrective |lens having an optic region, a peripheral region
surroundi ng the optic region, a front surface and a back surface; and
at | east one dynamic fluid zone incorporated into the contact |ens
bet ween t he WiHARtISSUkARdEEDdBd t he back surface in the periphera
region, the at |east one dynamic fluid zone being forned froma
deformabl e material and conprising at | east one of a therapeutic, a
nutritional, and a phgyopePaREiccRlvidesthpfisihgdel ivery to an eye of a
patient through one or nore openings, the at |east one dynamc fluid
zone bei ng conf iggerreertive lens bavog ani eptia legiany @ pelipheiaiiregioat susrquikiing

causes nov . . f UtlLG, a nutritional,
and a phar ﬁﬁ%@ngF%éipﬁagirﬁ’bfga&aggg”‘g."“ %&%a%hﬁﬁc devi ce
according to C aitfedst onealyelamit RaiccaireiRbbMrarasniostha copdddénd ens.
3. The opht hal m ¢ devi ce accordi ngﬂ to Claim2, wherein the contact

| ens conpr ibsbyean us froabsiirdage ardhihe back surfage mHBe Ggripharatiregigesyiheeat
o . . _ . .
contact L eiestteByapiBIL foid G fidtorfitd oHP atRIRmATE pfathiEl dna

further compmpiingat leasstn®oka siesrapdutiy,ranuigitibhall dnd @ngharmewoiyicdled
into the contact | ens between the front surface and the back surface

in the per 3988t tar qeé@?wrtp aiheyerha PrEenk threugh onger W@ﬁ’cﬂ’ef‘_irlﬂsdth? at
dynam ¢ zofg,g %%td%}hfa'(@l? LfMi&%ter&HéﬁﬂQ;{@@%d t%e}ﬁfeéé’&ﬁ‘ynifeh’g%g% liHs Wudh

zone and conpri ses “a or mabl e mat almc
devi ce accdhati blipking lusies rboverheneofithelsd |edst lomasif olnersmpodicdadynam c

fluid zone is.configured,to conpress the at | east one dynamc fluid
zone under "@?’ lqn@i'@g@%m@”ﬂﬁ?&a@cﬁf@%ﬂ ng thereby forcing the at

| east one of a therapeutic, a nutritional and a pharnmacol ogi cal agent
fromthe at | east one dynamic fluid zone onto the eye. 7.
The opht hal nmi ¢ @evi cd hecahtbalmyc devickaiasoa]ingde Céaim 1 hehenesn the nor
openi ngs conﬁ_ri es, a _val ve{lgor}fi ured to allow one way fluid flow
8. The ophtcﬁ' PN l?@\?i'%@cff Ade to Caim1l, wherein the at |east
one dynamc fluid zone conprises one or nore peripheral reservoirs

and a central reservoir, the one or nore peripheral reservoirs and
the central resérvoi Mhegptghaloriedevies acsokting tnClaim 4 wiaeneimthsagariact

accor di ng (i ARRIEOREE e or more peripheral reservoirs

are configured to conpress under eyelid pressure during blinking

thereby forcing4the ghel@Hihalfii€ delice dde6FRg s Claime2, Whérelr #rzadorpast
a pharmacol ogi cal agent from one peripheral Teservoir to another

peri pher al lenssegmpiises @ tericoydactlansr eservoir. 10. The
opht hal m ¢ device according to Claim9, wherein the central reservoir

is configured tq co ess er. elid pressure duri i nki ng .
t hereby forci _ng%t he%el cggﬁﬁgla}{%%éylcg QFCQB%ER pija' P%HBL‘?'E ?ngf's%ﬁ]at
a phar macolQg oAk s2@6AH dYHBRTiE BGid Z0p@ thESrpeR&telintBRhE cBRtddR ki
reservoirs to the eye.
between the front surface and the back surface in the peripheral region,
wherein the at least one second fluid dynamic zone substantially surrounds the

at least one dynamic fluid zone and comprises a deformable material.

6. The ophthalmic device according to Claim 5, wherein the at least
one second dynamic fluid zone is configured to compress the at least one
dynamic fluid zone under eyelid pressure during blinking thereby forcing the at
least one of a therapeutic, a nutritional and a pharmacological agent from the

at least one dynamic fluid zone onto the eye.
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11. The ophthal m ¢ device according to Cl aim 10, wherein the one or
nore openings are positioned in the central reservoir and conprise a
val ve configured to allow one way fluid fl ow. 12. An

opht hal m ¢ devi ce conpri si ng: a corrective lens having an optic
region, a peripheral region surrounding the optic region, a front
surface and a balGk su'lfhea@lehthahnﬁc device @acqr@agtto@ieindﬁnwheteim the dne one
I ncorporated into the contact é‘? iront sur f gr@nd t he
back surfad‘éorenOFB%”%seP?’BRé'F%‘Fa" ‘{eo?P” (e 10 %‘@P”SH&%@H & f1uid
zone being formed froma deformable material and corrprl sing a

cosnetical Iy eye enhad 6‘|91tH§Fn%'o%'vrcetét‘?:o?tl‘hngQ@ﬁlal Erl;%?:n d bitedst

W
zone being configured to interact wth eye S suc t’hat nki ng
causes t h@r@aiym:cziluiq/zmcempaaes oge maneeregieriphenalvesemvoirelapd a
reflecting m.c man

3. Th hal m
ovi oo hoo genftalrasariyit 1hE B8 dRANE nerinheral sefdivols andaht tPolar

contact | ergservoir bemgléonﬁ'at@e@Wéﬁ@ﬁﬁﬁl@td%‘fmﬁﬁn%ﬁgﬁWlﬂ‘ﬁoﬁé)aﬁibt%bm/lb?’
wherein the contact l'ens conprises a soft contact |ens.

The opht halomecwayvakyeésaccording to d aim 13, wherein the cont act Iens
conprises a tori c cont act |ens. 16. The ophthal m c device
according to d the at |eas onegﬂ% c fluid zone

conprises a res v0| %@o?'%tﬁﬂ%ﬁgﬁﬂpﬁ&ﬂcp ipg &o ‘HBe"r?H? Qe or
17. The Ophﬁé}@ pE@erHé?é(I'r@%%FrQra% B%ﬁéhr@ﬂ%%ﬁﬁare&@ﬁh@éf‘ d)('él% pressure

cosneti cal Idy enhanci ngb material conprises a fluid articles.
uring blmklng thereby forcing the at least one of a therapeutlc a nutnttonal
and a pharmacological agent from one peripheral reservoir to another

peripheral reservair to the central reservoir.

10.  The ophthalmic device according to Claim 9, wherein the central
reservoir is configured to compress under eyelid pressure during blinking
thereby forcing the at least one of a therapeutic, a nutritional and a
pharmacological agent supplied from the one or more peripheral reservoirs to

the eye.

11.  The ophthalmic device according to Claim 10, wherein the one or
more openings are positioned in the central reservoir and comprise a valve

configured to allow one way fluid flow.

12.  An ophthalmic device comprising:

a corrective lens having an optic region, a peripheral region surrounding
the optic region, a front surface and a back surface; and

at least one dynamic fluid zone incorporated into the contact lens
between the front surface and the back surface in the peripheral region, the at
least one dynamic fluid zone being formed from a deformable material and
comprising a cosmetically eye enhancing material, the at least one dynamic
fluid zone being configured to interact with eyelids such that blinking causes
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18. The ophthal m ¢ device according to Claim 17, wherein the fluid
conprises silicone oils. 19. The opht hal m ¢ devi ce accordi ng
to daim1l1l7, wherein the particles conprise mca chip fragnents.

20. The ophthal mi ¢ device according to Claim17, wherein the

particl es dbegossetinally epmenhanging nuatgsaldbsnove thereby teflething light in a
opht hal m csq(}evi ce according to Caim17, wherein the fluid further
conpri ses t Jgrner. 22. The ophthal m c device according to
Claim 17, wherein the fluid further conprises oils. 23. The
opht hal m ¢ device according to Claim 17, wherein the fluid further
conprises a |iquid haviftgyophthabmistdesice acdondingltenGlaiyed 2t wbeesim the

24. An opht 1.C vi.ce conprJ,sing: a contact |ens having an
optic regi &%?Je?'\ﬁ%quﬁn%raa?o r{gaﬁ ISHS'surroundi ng the optic region, a
front surface and a back surface and requiring rotational stability
on eye; at | east one dynam c stabilization zone incorporated
into the contact!4.ens Thewphiralmiedeviea@cagisdng to claimi 13, »diarein thene
bei ng confi i ] | i n via rotation, of the
contact | er@“ggn\cqtl%% (té@ﬁbg%ésgér%gﬂa‘h%gﬁllé%sﬁgl e for optiml visual
acuity and conprising a deformable material at eye tenperature, and
wherein the eyeligls myke ophtiedeli€dedice astasfing\d Bldife RwHegamtthene
dynani c stabilization zone that changes when the eyelids nove across
the at | easPNtass lemeamprigesditviiceentaat leoae; and at | east one
dynami c fluid zone incorporated into the contact |ens between the

front surface a t he_pack,surface i.n_ the peripheral i.on,. the at

| east one d_ynarriq(c%'fl uiTBe?(E’ltl1 aﬂ%\'(ﬁ eY'B?ﬁEBO'_%Il Oaébgppﬁgmeéé'ﬁépgﬁ%al
and conpri sédd onle dyprdhic FIORI ﬁn@cémpr@@@atregewairw ﬂh'e_tdd%'ﬁr?éticaﬂ?‘égé
phar macol ogi cal agent for delivery to an eye of a patient through one

or nore op@&hhagsindtiratesial.l east one dynanic fluid zone being
configured to interact with the eyelids such that blinking causes

novenent of the | east o f . a therapeutic, a.putrjifional., and a
phar macol ogi cal _qgent?ﬁe opﬂﬁwa-cf% demtéea ﬁ?rﬁm%occ%érvi@tevg@i‘a'f’&ﬁﬁg to
Cai m 24, \WhekrRtiBaly'ey& BRRSEdIhY PhAtBASI domGrise®Nd AGld A particles.  26.
The ophthal mi ¢ device according to Caim25, wherein the contact |ens

conprises a soft contact |ens.
18. The ophthalmic device according to Claim 17, wherein the fluid

comprises silicone oils.

19. The ophthalmic device according to Claim 17, wherein the

particles comprise mica chip fragments.

20. The ophthalmic device according to Claim 17, wherein the

particles comprise helicone liquid crystals.

21. The ophthalmic device according to Claim 17, wherein the fluid

further comprises surfactants.

22, The ophthalmic device according to Claim 17, wherein the fluid

further comprises oils.

23. The ophthalmic device according to Claim 17, wherein the fluid

further comprises a liquid having at least one thin film layer thereon.

36



27. The ophthal m c device according to Caim 25, wherein the contact

| ens conprises a toric contact |ens. 28. The ophthal m c device
according to Claim24, wherein the angle of contact between the
eyelids and the at | east one dynam c stabilization zone increases
during blinking thereby increasing the rotational force acting on the

contact |ens untj d re substantially in contact with one
anot her thereb;éz]]l'l ?@h%ﬁgh?lﬁ@ é’f’ﬁ?m@w erial in the at | east
one dynanic staly J:d)ﬁ’tébl 18Rs Halfhg an optlc rezflon, & eﬁ;prlnéraa}ég.@n daitbGiRding
according to Caim 24, wherein the deformable material conprises a

bi oconpat i tihe opthme@ioataé@eltsuﬂ@@e andraeback surface3and mgglirgishiciationa
devi ce accq to aim 24, wherein the defornmable materi al
conpri ses 6'15[1%#'“%00%%% 'bl e gel at eye tenperature. 31. The

opht hal m ¢ devi ¢ |6t @ndi dighanfic Gtatiigafidn 26herigtdtpbhaed aitetABRbAtact
mat eri al corrprl ses a bi OCOE?]U bl ea%“s at eye terrper ature
i

32.
The opht hallehs theaf laashesecynagie st aaholzzonelhneme@om‘wedé@éacdttate

| east one i u

ens bot nednoriEn Ba G SAnERIRARHILON B e Bt B DEReRRR iR vy
regi on, wheptinal viseadbcligasitd oammemrwldéfduMb@mmrﬁalmege temperature,
substantlally surrounds the at | east one dynamc fluid zone and

conpri ses &nNdevhpreibine exglidsimaake an angle gftontaet wightheadiieasiyang ce
di
accordi ng et egfa%alza%ﬁ&ShQ tﬁ%:cl'g%ngieeas erPihe ?189%&)%&883 ilihd

zone is con to conpress t one namc zone
under eyel |Ielasnmesdyrmndursiatghztﬂtlonlddm@ bhdreby fOI’CI ng the at |east

one of a therapeutic, antritlg and, a rrg(;olomal a nt from
the at |east oné ANE PNgMmic JHidez i ipcprperalgd into the co

opht hal mi ¢ b‘éﬁMé&ﬁ‘tf?é:ﬁQﬁfé dgﬁ?ﬁ fHehatk S%}f? Shithd *b%n@ﬂ? é?rr%@?fnethe at

openi ngs conprises a va igured to ow one wa
35. The opHﬁa‘ﬂlomecdymmlcélua:tmejbalggtforrﬁmdifmnﬂa defdvenable materiat andeast

one dynamc fluid zone co one o nor e_peri pheral reser V?I S
onG e Eamaristhe SRRSO 088 IS PBaglic ThfiBRasn At A aAc i
the centraly éﬁﬁﬁfr\ﬂé'llflerQQb% @ﬁ‘@?§b@ﬂeﬁﬂh?6ﬁb3ﬁ Hné blﬂ'hﬁrﬁ@%ﬁmgéaiﬁé)ﬂt

wi th one anot her via one-way Vval ves he opht hal mc devi ce
accor di ng feastioaedyramiofivickzonea heingroonigurest te lp@ra@imtmtha@wde@upb

Thercby | onuny i HsESdad ARG e b aRR ol YN ARPRIIE ST oo

nutritional, and a pharmacological agent.

25.  The ophthalmic device according to Claim 24, wherein the

corrective lens is a contact lens.

26. The ophthalmic device according to Claim 25, wherein the

contact lens comprises a soft contact lens.

27.  The ophthalmic device according to Claim 25, wherein the

contact lens comprises a toric contact lens.

28.  The ophthalmic device according to Claim 24, wherein the angle
of contact between the eyelids and the at least one dynamic stabilization zone
increases during blinking thereby increasing the rotational force acting on the

contact lens until the eyelids are substantially in contact with one another
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and a pharnmacol ogi cal agent from one peripheral reservoir to another
peri pheral reservoir to the central reservoir. 37. The

opht hal m ¢ device according to Cl aim 36, wherein the central
reservoir is configured to conpress under eyelid pressure during

bl i nki ng t Heewby flagteningtherdefarmallggnateniel isfthe at heasi peetdynanic
nutritional . col ogi cal agent supplied fromthe one or nore
peri pher al Srte Hzaag%:%d'r{ég t he eye. 38. The opht hal m ¢ devi ce
according to Claim 37, wherein the one or nore openings are

posi tioned in thgy centHabplithamhik evictSbcoRdRE S TIdinY 2k VeheRIM trair ed
to allow one way fluid flow 39. An ophthal m c device

conpri si ng:deformable eatgtiakbeomprisesabicnpmpatii liquid @f eyea temppeatutsher al
regi on surrounding the optic region, a front surface and a back

f d jri t at,i | stability,. y . at | t
surface and 1 equ | g oL 8L SRAL AN LLLYAR Y50 e e o2
the at | eagfef@neatsly Aestefiabdahplideh b%o%ﬂiﬁbﬁ@{g@l%t“é@%ﬁb%e@é‘t&@.

facilitate alignment, via rotation, of the contfact I'ens on the eye at
a rotational angle for optimal visual acuity and conprising a
def or mabl e mat eld1al , Tdredoptithalmio delvizesgoriording e kKiaien24nghereid theont act

with the at | east one dynan c stabilization, zone that changes when
the eyel i dS&fRable materighomprises 'Q?ﬁmfﬁw 2s 8t 8¥s fsmaeiaiez one,

the at | east one dynamic stabilization zone also conprising a

cosnetically ey nhafe i@l il ; ; } ;
stabilization Z(;%r%g bei ng%gﬁgfrﬁgrdg 'Cfoﬁﬁﬁpggﬁ%lﬁﬂg?’ﬂfgﬁg%F?@gngﬁ%h
t hat bl i nkiabipashosesecbad cdysartic Haidl 20neyiacemioeated iigiorthe eonédct tensmove

thereby reflecting ljght in ad m c nner. . 40. The .

opht hal m ¢ EBNPRE TR LERCAUTRGEGARG Tarhadk SUFRSRININe RETEBPIAERTI08. | ens
IS a cont agihdréSthe at least ontlsecbhl f%&?ﬁém&dﬂﬁvéf%tﬁﬂmg%{%uﬁﬂs the
Cl aim 40, wherein the contact |lens conprises a soft contact |ens.

42. The oplat ksdstionedywmacdc finidoratiengnd cotlipaises aGleformealdie matiedakont act
| ens conprises a toric contact |ens. 43. The ophthal m c device

Syl de S et e BBy AR R o i E R B
during bli ndAgnEhes8RY dyﬂghg@ﬁufagzéﬁéqsrdahﬁ?u%%_éo?ﬁ;sa%sé%é P1eRRt bhE
contact lens until the eyelids are substantfally in contact wth one

anot her t helyabmid flaititzemengdeneyebd pressire dotng biliakingrihetebydordirgnte at

o R A0 et i SRS A 0
bi oconpat i ki fedst BHEdyREnfY uide/BRY GhtdltBe eve.

34.  The ophthalmic device according to Claim 33, wherein the one or

more openings comprises a valve configured to allow one way fluid flow.

35. The ophthalmic device according to Claim 24, wherein the at
least one dynamic fluid zone comprises one or more peripheral reservoirs and
a central reservoir, the one or more peripheral reservoirs and the central
reservoir being connected to and in fiuid communication with one another via

one-way valves.

36. The ophthalmic device according to Claim 24, wherein the one or
more peripheral reservoirs are configured to compress under eyelid pressure

during blinking thereby forcing the at least one of a therapeutic, a nutritional
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45. The ophthal mi ¢ device according to Caim 39, wherein the
deformabl e material conprises a bioconpatible gel at eye tenperature.
46. The ophthal m ¢ device according to Caim 39, wherein the
defornmabl e material conprises a bhioconpatible gas at eye tenperature.
47. The optsd rharmaesqlegicacaanpmifiagn oheediphesd resgupisita apather

cosneti cal | g@é]%,' ' jses a fluid and particles.
48. The oprﬁér@?/]%rag? evi éfepg%(f:?ééorgéﬁtﬁ% ré%é%fg.l m 47, wherein the fluid

conprises silicone oils. 49. The ophthal m ¢ devi ce according

to Caim47, whegzein TtHeopRhbINGE RvReBYdosEIng 6 TISH B6 fwheiEaNtHe central
50. The ophthal m ¢ device according to Claim47, wherein the

particles dosgVPids penfiglind to compaess yrden eyelid pressure dsiingtisking

opht hal m ¢ [ i aj 7 ei j urt her
conpri ses Stﬁ?r%ggﬁgﬁf@o {h% Meddt Cﬁf 6%@%’%&? % r%q&dtﬂg?/'i;%elgng’c%or ding to
G aim47, ywhereaoollral hygest Supplibe frob® this bA€ or midre peripheral reS&voif§ e
opht hal m ¢ device according to Caim47, wherein the fluid further

conpri ses dN¢®Y8i d having at least one thin filmlayer thereon.

54. An ophthal m ¢ device conpri sing: a contact |ens having an
optic region, a peripheral region surrounding the optic region, a
front surface add.a Taekoghthélade denidersaagordingdo Oiat 8Dnahersiathid ohe or
on eye; at | east one dynam tabili ﬁati on .zo i ncor por at ed

C .Zon
into the cOMRIEQPITEIES ateROHON '&tﬁér?@néff?‘ tasesvalt Al FPPRISBR AR

bei ng conf ic%Hfiﬁ&eHQofaflIBW Méwéxfi‘fu'?cgﬂ(‘m”t’ via rotation, of the

contact lens onh the eye at a rotational angle for optiml visual
acuity and conprising a defornmable material at eye tenperature, and

dynam 6 stabi 11 2% oASEHINERAE EHEAGESTARRNS! he eyel | ds move. acr oss

the at |east ong ¢hHiamiiens habing APShRITeEMiIE a Sé¥bheral region surrounding
the optic region, a front surface and a back surface and requiring rotational
stability on eye; and

at least one dynamic stabilization zone incorporated into the contact

lens, the at least one dynamic stabilization zone being configured to facilitate
alignment, via rotation, of the contact lens on the eye at a rotational angle for
optimal visual acuity and comprising a deformable material, and wherein the
eyelids make an angle of contact with the at least one dynamic stabilization
zone that changes when the eyelids move across the at least one dynamic
stabilization zone, the at least one dynamic stabilization zone also comprising a
cosmetically eye enhancing material, the at least one dynamic stabilization
zone being configured 1o interact with the eyelids such that blinking causes the
cosmetically eye enhancing material to move thereby reflecting light in a
dynamic manner.

40. The ophthalmic device according to Claim 39, wherein the

corrective lens is a contact lens.
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at | east one dynamic fluid zone incorporated into the contact |ens
between the front surface and the back surface in the peripheral
region, the at | east one dynamc fluid zone being fornmed froma

def ormabl e material and conprising a cosnetically eye enhanci ng
materi al, the a#1l easkheopgehttigmigidevideudatording th &Haign donfvhgreirethe o
interact with eyelids such that _blinking causes the cosnetically eye
enhanci ng r%néq%iqenﬁ PRBUESY ﬁéPQtﬁ?”?%‘?tll%ﬁ-i ng light in a dynamc
manner . 55. The ophthal mi ¢ device according to C ai m54,

wherein the corrective lens is a contact |ens. _ 56. The
opht hal mi ¢ devi 42 accldra@plhithabnicldgvieess;coniog éo laie4@onharsin thens

conpri ses con Jens.... 57.. The opht hal m c devi ce
accordi ng {%8%gcgil?ﬂ%§gﬁ&ﬂé?sgsﬁOQ%%OrggﬁEl§E§' | ens conprises a toric
contact |ens. 58. The ophthal mi ¢ device according to C ai m54,

wherein the angle of contact between the eyelids and the at |east one
dynami c stabi | i Z& i ol NeodrNthaknie dexisednconrgngite Mtairy38 nebeigin the angle

cyel i da. ar &' Sapf PEMH e ASAR R ol A oRLABMG RERulBiibh 208
f1 atteni ng ihdreasdes durimpbinking ¢araby incrédsingtthé estationdldortynsiting on the
stabilization zone. 59. The ophthal m ¢ device according to

d ai m 54, \WRBRSHIEIH dhe pralitseangubstantialy ip FPRiast WithopecPARPhI e
LA d 2t SHEchITRRBAINY Re deformabi€ thartlal ARAL Me1dESE A€ HyRERAG O di N
, eﬁe orrra%erraterlal conprises a

to daim5 rernt

bi oconpat i Stabiljgdtioatzomge t enperat ure. 61. The ophthal mc
device according to Cl aimb54, wherein the defornable nmateri al
conprises a bioconpatible gas at eye tenperature. 62. The

opht hal i ¢ devi g acqQithAinsmiCkR\iebco ' @:|éih€3@,twl'1§rl%ﬁ§/ tHNe

dynam c fluid zone conprises a reservolr mﬁéﬁle cosnetic eye
enhanci ng wefematie material cadBprisEsea bislcohylafibte ipid aé epe temperaguneo
Claim 62, wherein the cosnetically eye enhancing nmaterial conprises a
fluid and particles. 64. The ophthal m ¢ device according to

G aim 63, whereigs, t heaHed spHinSIRTRESRE dticbidifg o DldiM 39, wherein the

deformable material comprises a bioccompatible gel at eye temperature.

46.  The ophthalmic device according to Claim 39, wherein the

deformable material comprises a bioccompatible gas at eye temperature.

a7. The ophthalmic device according to Claim 39, wherein the

cosmetically eye enhancing material comprises a fluid and particles.

48. The ophthalmic device according to Claim 47, wherein the fluid

comprises silicone oils.

49. The ophthalmic device according to Claim 47, wherein the

particles comprise mica chip fragments.

50. The ophthalmic device according to Claim 47, wherein the
particles comprise helicone liquid crystals.
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65. The ophthal m ¢ device according to Claim 63, wherein the

particles conprise mca chip fragnents. 66. The ophthal mc
devi ce according to Claim63, wherein the particles conprise helicone
liquid crystals. 67. The ophthal mi ¢ devi ce according to

Cl ai m 63, wher eifdl.t he Thewphthalmit device mecording tniClaiat 4htvgherein the fluid
68. The ophthal m ¢ Vi e ccording to Caim63, wherein the fluid
further colr‘tﬂaﬁ légorggﬁggs gu#a&gngw. The ophthal m ¢ device accordi ng
to Claim63, wherein the fluid further conprises a liquid having at
| east one thin filmlayer thereon. 70. An ophthal m ¢ device

conpri si ng: 92.a cdneaphthalmic Havice gcaardipg ta Cladmi ©h wherpisy theHltidl
regi on surr, i optic region, a front surface and a back
surface anéaﬂggtﬁgphg&%%g%%ional stability on eye; at | east one
dynami c fluid zone incorporated into the contact |ens between the
front surface and the_back surface in the peripheral region, the at

| east one dynani-f | uil@eLphéhamiggeyise aseordingicaClamndt hhaseindhe fluig
and conpri g f.a. i A o [ and a
phar macol ng@g??%%@ﬁﬁésogrﬂ e i@é@;g@&?%@%%{’%@ééthﬁﬂg{'f Eé\{efretﬁ%tlo Hfough one
or nore openings, the at |east one dynamc fluid zone being

configured to interact with the eyelids such that blinking causes
moverment of the o | e¥yPPRIRAINGIC AEVIGRFUPRUSING: a nutritional, and a
phar macol ogi cal pgsiike : ; Ff}?érh il d ii
zone incorporated | n%%t It@ ﬁg hgglﬁga%rﬁé?l}écﬁ%ﬁ?ﬁe@ %?H eastpr‘%ﬁrldéﬂo(in/ﬁr-ét@rrﬁ}d(y%1
st abi | i zat itoe opbio eedienng froabhsifacednd a bamudki durfaaecaral regyuirangt rotaticanal
rotation, of the contact lens on the eye at a rotational angle for
optinmal vi SEHIHANEXP and conprising a deformable material, and

wherein the eyelg tisadiane o%a?rﬂ@%?atﬂfzaﬁ@ﬁ&zﬁﬁb iNédrBotd1Ed #ito K& ebntiee

d
dynam c stabilization zoné that changes en the eyel 1 ds nove across
the at | easensyitke ayleast onedybamic stabdizatiomepne being cordigsredteefadilitatei ¢

materi ol - A QI8 FBRN y reE NG TIY AL L BelAge! anble for
confi gur ed o@inidlvRuaraciityl &hd BEmpYisSingdsdsfeei ableaiakiridl st Bge ¢aHpesatliiee
cosnetically eye enhanci n? material to nove thereby reflecting |ight

in a dynamégdiserein therayelifdg nopia aanole efcardectoditpthesatigastone  a

the opti c Augrde S@ofRafith efind T rsBeB Buldp EelaiB¥ nidheratyny i, 26
rotational |edsalinkl dyhadilc e¥bilization zodk; he@st one first dynamic fluid
zone incorporated into the contact |ens between the front surface and

the back surfac@étienst reesyape fldid zasng iprorporaiegtinfodhetcoptact iensst
dynam c fl g i I er

conpri si ngwaBﬂN %(—fé’rgg}eb@%@tg%;r%déf%uecfr @%&%kﬂﬁf@dﬁ rtﬁ? ?%hgﬁé%éﬁ@]gn the at
phar macol odgastlonagiymantio fluttietansehying domned frenpé defpratatdaimatbrisiugid one
or nore openin t he at Iiggft one first g{aanam'c fluid zone bein

confi gured P8 %E'Q%GPSWPE WY& gRNENENG . kgl athepdt I_ﬁﬂﬂﬂj‘% ic
movement ofﬂuré:i;forg% %%iﬁ@%nﬂ@ﬁre‘af toAnfPEEARBTEYQidsPUthithht biidhg calsh<

phar macol ogi
the cosmetically eye enhancing material to move thereby reflecting light in a

dynamic manner.

55. The ophthalmic device according to Claim 54, wherein the

corrective lens is a contact lens.

56. The ophthalmic device according to Claim 55, wherein the

contact lens comprises a soft contact lens.
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at | east one second dynamic fluid zone incorporated into the contact
| ens between the front surface and the back surface in the peripheral
region, the at | east one second dynamc fluid zone being fornmed from
a deformable material and conprising a cosnetically eye enhanci ng
material, the at | east one second dynam c fluid zone being configured

to interact wt yel4,ds h.that blinkin . Leal ly
eye enhanci ng ngvgri Jhdq%aﬁg%ﬁ #&r"b"ﬁf"r‘@ﬁ%@?ﬁ%@ﬁ gﬁ’t&ﬁ%'%iﬁ mﬁnan‘i C
manner; angontact ler® cdrBphse oty baitaet I8hgbi | i zation zone
incorporated into the contact lens, the at |east one dynamc
stabilization zone being configured to facilitate alignnment, via
rotation, of th ontact e ; | f
opti mal vi sual gsggi tﬁ%n%[!)@g%]p@?sdlte&%eaé’c 8?%'9&15%%&#&52’?\!@% fheey%ﬁgle

t enper at ur &f canthctbetvaddn theceriligh iathg thelee |cast angl dynamic etdbiliAativoh tzone
the at | east one dynam ¢ stabilization zgone that changes when t he

eyel i ds novfé:rﬁél?%"sguﬁlmbh@"'ﬂ@ﬁ%@"e%é’%@@ﬂﬁgéh%f%lﬁt@m%] pIcsrAGtivgon the:
An opht hal g6 devd 6,50 ‘Fﬂ?ér? b?élﬂgs are subst&t%ﬂ%ﬁﬁ?%ﬁtﬁﬁt \'{vﬁﬂ%n'%aéﬁdi'ﬂera“
optic region, a peripheral Teglion surroundi ng e optic region, a
front surf deerebydlatiehimgikthe Wefameablamdaterial in the alt teast onaelyeignden
fluid zone incorporated into the contact | ens between the front
surface and'd aE'QE,‘kzoé‘t‘J?rface in the peripheral region, the at |east
one dynamc fluid zone being forned froma deformable nmaterial and
conprising a co ti I e : one
dynamc fluid z?r?g i ﬁﬂéu%?'ﬁﬁg'ﬁgggpéﬁ%%é‘gﬁ}ré*‘gg'?{ghg”é’ﬁé’ﬁ‘%’%ﬁﬁ‘et o]

i nteract wdelforhiable prterialyem prissascdn bideem patibklioud aaege serhperature.
cosnetically eye enhancing nmaterial to nove in a wavelike nmanner

through the at | east _one dynamc fluid zone. 73._ An ophthal m ¢ device
conpri si ng: 60. a3 dbereriithalmic deyicragcating to plain pdgrbereimthe

peri pheral eqi ':Pg: : i i f r and a
back surfa((:jg; ang IéHJtBHéd'I?d ea'l'is %oér)lgfo&g/ﬂ{f%%g@?%aacs e&%ﬁ%ﬁ%&%@%r at ed
into the contact |ens between the front surface and the back surface

in the peripherah, r egiheropHthgindit deeretacedrlify RRTIENT 54 WhEeiethe
conprising a cosnetically eye enhancing material that reflects |ight

based upon defararabie matgealagomriisesta higecompatible ges apeyhtamperafieei ce
conpri si ng: a contact |lens having an optic region, a peripheral

regi on surroundi.ng t opt.c regiaon, a front supface_and a back
surface and req&?ri ngﬁeo pahtﬁ%'m;{? d?f"gsiqofngﬂ?%%eg:@'ma %whereln ﬁ}e ‘Filteast
one dynam (edst abieldyaaiiio AukLthd ESAPpRSERE 88sdrDbip fdMetdRhRsticall\eB§e
the at | east one dynam c stabilization zone being configured to

facilitateeahppeingmpatefiph rotation, of the contact |ens on the eye at
a rotational angle for optinmal placenent of rotationally asymetric

| i mbal ring patterns.and ri.sing. a deformabl e material ,an
wherein the eye?sﬁds @@@ﬂj’ﬁ@ﬁg?geglpe@&ﬁpgﬁ?ggﬁ ﬁ?'%@é’a“ﬁa’h?r@é& one
dynam c St@BSﬂn’eﬁ@éllWéyeZ@ﬁﬁaﬁ&iﬁg? nidtefsleonfiesesthfuigeid gartiBlRge acr oss
the at | east one dynam c stabilization zone, the at | east one dynam c
stabilization zone al so conprising a cosnetically eye enhancing

mat eri al, the aB4l easThewphthaiait dedcabitdrditg torClain &3 erhegein the fluid
configured to interﬂf&t wi th the eyelids such that blinking causes the

cosneti cal F?"W‘éeﬁﬁ ﬂE?r?&Snat erial to nove thereby reflecting |ight
in a dynam c manner.

65. The ophthalmic device according to Claim 63, wherein the

particles comprise mica chip fragments.

66. The aphthalmic device according to Claim 63, wherein the

particles comprise helicone liquid crystals.
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67. The ophthalmic device according to Claim 63, wherein the fluid

further comprises surfactants.

68. The ophthalmic device according to Claim 63, wherein the fluid

further comprises oils.

69. The ophthalmic device according to Claim 63, wherein the fluid

further comprises a liquid having at least one thin film layer thereon.

70.  An ophthalmic device comprising:

a contact lens having an optic region, a peripheral region surrounding
the optic region, a front surface and a back surface and requiring rotational
stability on eye;

at least one dynamic fluid zone incorporated into the contact lens
between the front surface and the back surface in the peripheral region, the at
least one dynamic fluid zone being formed from a deformable material and
comprising at least one of a therapeutic, a nutritional, and a pharmacological
agent for delivery to an eye of a patient through one or more openings, the at
least one dynamic fluid zone being configured to interact with the eyelids such
that blinking causes movement of the at least one of a therapeutic, a
nutritional, and a pharmacological agent; and

at least one dynamic stabilization zone incorporated into the contact
lens, the at least one dynamic stabilization zone being configured to facilitate
alignment, via rotation, of the contact lens on the eye at a rotational angle for
optimal visual acuity and comprising a deformable material, and wherein the
eyelids make an angle of contact with the at least one dynamic stabilization
zone that changes when the eyelids move across the at least one dynamic
stabilization zone, the at least one dynamic stabilization zone also comprising a
cosmetically eye enhancing material, the at least one dynamic stabilization
zone being configured to interact with the eyelids such that blinking causes the
cosmetically eye enhancing material to move thereby reflecting light in a

dynamic manner.
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71.  An ophthalmic device comprising:

a contact lens having an optic region, a peripheral region surrounding
the optic region, a front surface and a back surface and requiring rotational
stability on eye;

at least one first dynamic fluid zone incorporated into the contact lens
between the front surface and the back surface in the peripheral region, the at
least one first dynamic fluid zone being formed from a deformable material and
comprising at least one of a therapeutic, a nutritional, and a pharmacological
agent for delivery to an eye of a patient through one or more openings, the at
least one first dynamic fluid zone being configured to interact with the eyelids
such that blinking causes movement of the at least one of a therapeutic, a
nutritional, and a pharmacological agent;

at least one second dynamic fluid zone incorporated into the contact
lens between the front surface and the back surface in the peripheral region,
the at least one second dynamic fluid zone being formed from a deformable
material and comprising a cosmetically eye enhancing material, the at least
one second dynamic fluid zone being configured to interact with eyelids such
that blinking causes the cosmetically eye enhancing material to move thereby
reflecting light in a dynamic manner; and

at least one dynamic stabilization zone incorporated into the contact
lens, the at least one dynamic stabilization zone being configured to facilitate
alignment, via rotation, of the contact lens on the eye at a rotational angle for
optimal visual acuity and comprising a deformable material at eye temperature,
and wherein the eyelids make an angle of contact with the at least one
dynamic stabilization zone that changes when the eyelids move across the at

least one dynamic stabilization zone.

72.  An ophthalmic device comprising:

a corrective lens having an optic region, a peripheral region surrounding
the optic region, a front surface and a back surface; and

at least one dynamic fluid zone incorporated into the contact lens
between the front surface and the back surface in the peripheral region, the at

least one dynamic fluid zone being formed from a deformable material and
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comprising a cosmetically eye enhancing material, the at least one dynamic
fluid zone including a design feature being configured to interact with the upper
eyelid such that blinking causes the cosmetically eye enhancing material to

move in a wavelike manner through the at least one dynamic fluid zone.

73.  An ophthalmic device comprising:

a corrective lens having an optic region, a peripheral region surrounding
the optic region, a front surface and a back surface; and

at least one dynamic fluid zone incorporated into the contact lens
between the front surface and the back surface in the peripheral region, the at
least one dynamic fluid zone comprising a cosmetically eye enhancing material
that reflects light based upon internally generated stimulus.

74,  An ophthalmic device comprising:

a contact lens having an optic region, a peripheral region surrounding
the optic region, a front surface and a back surface and requiring rotational
stability on eye; and

at least one dynamic stabilization zone incorporated into the contact
lens, the at least one dynamic stabilization zone being configured to facilitate
alignment, via rotation, of the contact lens on the eye at a rotational angle for
optimal placement of rotationally asymmetric limbal ring patterns and
comprising a deformable material, and wherein the eyelids make an angle of
contact with the at least one dynamic stabilization zone that changes when the
eyelids move across the at least one dynamic stabilization zone, the at least
one dynamic stabilization zone also comprising a cosmetically eye enhancing
material, the at least one dynamic stabilization zone being configured to
interact with the eyelids such that blinking causes the cosmetically eye

enhancing material to move thereby reflecting light in a dynamic manner.
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