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2. Discussion of the Related Art

Myopia or neérsightedness is an optical or refractive defect of the eye

wherein rays of light from an image focus to a point before they reach the

20 retina. Myopia generally occurs because the eyeball or globe is too long or
the dome of the cornea is 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

25 because the eyeball or globe is too short or the dome of the cornea is too flat.
A plus powered spherical lens may be 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 point object into a focused
image on the retina. Unlike myopia and/or hyperopia, astigmatism has

30 nothing do to with globe size or cornea steepness, but rather it is caused by
an abnormal curvature of the cornea. A perfect 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,
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It is known that correction of certain optical defects may be

20 accomplished by imparting non-rotationally symmetric corrective
characteristics to one or more surfaces of a contact lens such as cylindrical,
bifocal, multifocal, wavefront corrective characteristics or decentration of the
optical zone. It is also known that certain cosmetic features such as print
patterns, markings, and the like are required to be placed in a specific

25 orientation relative to the wearer’'s eye. The use of contact lenses is
problematic in that each contact lens of the pair must be maintained at a
specific orientation while on the eye to be effective. When the contact lens is
first placed on-eye, it must automatically position, or auto-position, itself and
then maintain that position over time. However, once the contact lens is

30 positioned, it tends to rotate on the eye due to the force exerted on the contact

lens by the eyelids during blinking as well as eyelid and tear film movement.
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the contact 1/ SHfciPLMNeIBY R positioned on either side of the optic zone and

centered along the 0-180 degree axis of the contact lens. In another example,
15 a single thick zone positioned at the bottom of the contact lens providing a

similar weight effect, like that of prism stabilization, but also incorporating a

region of increasing thickness from top to bottom in order to utilize upper

eyelid forces to stabilize the contact lens may be designed.

20 The challenge with static stabilization zones is a tradeoff between
contact lens stability and comfort, plus the physical limitations associated with
increased thickness. With a static stabilization zone, the slope of the
stabilization zone is fixed in the contact lens. Changes to the design to
improve rotational speed, such as increasing the surface slope of the

25 stabilization zone, also increases contact lens thickness and may adversely
impact comfort. Additionally, the contact lens design has to accomplish two
things; namely, to rotate to the proper orientation on insertion, and to maintain
that orientation through the wear period. A static design requires tradeoffs in
performance between these two modes.

30

Contact lenses may also be worn to address presbyopia. In one type of
such lenses, distance and near vision regions are concentrically arranged

around the geometric center of the lens. Light passing though the optical zone
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optic portion
near vision region of the lens because the lens is constructed to allow it to

translate, or move vertically relative to the pupil of the wearer’s eye. This
translating lens moves vertically when the person wearing the lens shifts their
gaze downwardly, for example, to read. This upwardly positions the near

20  vision portion in the center of the wearer's gaze. Substantially all of the light
passing though the optical zone may be focused at a single point in the eye

based on gaze.

One type of translating lens has a truncated shape. That is, unlike most
25 lenses that are substantially continuously circular or oval, the lower portion of
the truncated contact lens if flattened by cutting off or shortening that part of
the lens. This results in a substantially flat and thicker edge at the bottom of
the lens. It is this thicker edge that interacts with the lower eyelid to achieve
the required translation. Exemplary descriptions of such lenses are set forth
30 in a number of patents, including US Patent No. 7,543,935, US Patent No.
7,434,930, US Patent No. 7,052,132, and US Patent No. 4,549,794.
However, a relatively flat and thicker edge on contact lenses such as these

may tend to reduce comfort.
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on the eye while also providing a high degree of comfort. Translatlon as used

herein shall mean the relative motion of the contact lens, and in particular the
20  optic zone of the contact lens against the and with respect to the natural pupil

of the eye.

In accordance with one aspect, the present invention is directed to an
ophthalmic device shaped and dimensioned to a user's eye. The ophthalmic
device comprises a corrective lens having an optic zone with a superior region
including far distance correction optics, an inferior region including near
correction optics, a peripheral zone surrounding the optic zone, a front surface
and a back surface, and at least one compliant dynamic translation zone
incorporated into the contact lens between the front and back surface in the
peripheral zone, the at least one compliant translation zone being formed from
a deformable material and configured and positioned to interact with the
eyelids of a user such that when the user's eye gazes in an inferior direction,

the at least one compliant translation zone interacts with the eyelids to ensure
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compliant dynamic stabilization zones rather than one or more static
stabilization zones and/or truncated shapes. The one or more dynamic

10  stabilization zones and/or the one or more compliant dynamic translation zones
may be filled with or fabricated from a material that has varying physical
properties. More specifically, the one or more dynamic stabilization zones
and/or the one or more compliant dynamic translation zones may be fabricated

from a material that is readily deformable under the pressure of eyelid

6



5 for presbyopia require linear translation on the eye which may be
acconplished wth a truncated shape. The present invention is
directed to a contact |ens conprising one or nore dynam c
stabilization zones and one or nore conpliant dynam c stabilization
zones rat hePOY#ERNbNW ity onmpemera stabilizedipn zopgs i AceHascamithdhe

truncated shapes in\-}-élr‘?cioc}iq%rsrgfula %&{sﬁ%g@%@éﬁ}eﬁ%@% gf bld é&%tggpar%é;beeﬁ\geen

and/ or the 'one or nore ¢ I'Oh~ zones

filled w tthereybhds andties stablimationabagichbnydsatthbashywmabyidingy R ysdreal
properties. Myre specifically, the one or nore dynam c stabilization
zones and/ d@pﬂf@tﬁ‘}%@%?d%?r@eﬁb%h?wtaﬂﬂﬁiﬁ en thapxe-aln addiioncas ey
be fabriscat i ter ; L5 ~Fegdl f r

pr essurg ofé%fe%l/léej% iegheer{ggelﬁn@n@h bwgrﬁ?ogﬁlghbﬁ%nrjgrgteé?@ a rﬁﬁﬁéﬁ?#@ﬁg%h@)ﬁei n
accor dance dyinemit sahilizadientzones eadisibutessand theegratinedsynamie stabilizatibape

of the contact ,area be en the eyelids,.and the _stabilization zone
changes, tt@P@g&tﬁ?Pﬁ\ﬂl@}{%ePMrpr% '@gr@'t@'}%fﬁw@ﬁap\”%?ﬂ%Pr"rﬂﬂﬂreof

the cont atho!n%]?anPByﬁ%i@tY@nslétﬁbﬁ%éﬁ,%aﬁs?atg&fﬁﬁéé‘teédtﬂ?aléﬂﬁé%ge

into full blink position, the material formn e one or no
dynamni ¢ st alfelct zavsashby tmesatietirstyrbdathisvarhtut with émtreasedigorafort as the

tabilizati fl at t h b i di dditi I nfort.
Wih ol oroRB B CERbAF GRS AERPES PPaRy RS Bnde” cyetel e S 8n
effect equiprasfine. to the effect caused by truncation may be achieved

but with increased confort as the 10 zone material defornms and nore
cl osely conforns under eyeball and eyelid pressure. Cont act

| enses in accor ' e nr nt invention conpri se one or
nore conpl i ant %t‘é\"e%%'ea%gll aafqogtigr}c&n\ggh %Bgeésegﬁévgp "W MG HARTE
15 stabi | i ael @mMmerdéahplidrnsinaiie frahelREsn ¥BYeS O MPeks St fidid ddfnic
configuration and may be positioned at any suitable |ocation on the

cont act3| eséalilizatieatdnshor thammlaliorvorrRsiNg costiseeamnhsiabie sorfiguratien
| . . . . ) ity
comt s ant - & ahl bBbdsforAtaUny e (38h6n Bh e cbilict MhsNYpdes any

eyel i d noveneiertod desmmgequiremsEndpeThé cohtaco lhses iZébrpoatiygrihgiode or

stabilization gﬂd/or_ c liant dypami c trans|ation zones, which in

turn provi RYCLNERAYS St 'i?@tfoaawﬂ%r_ Ut @mRlRNt YPBTEC Fapslafienapneputiize

and contacind appiidPidied AR epdIRPinolEMCAR I Bl dnREtHEAHHILRSE the R or

nmovenment. The contact [ens Ihcorporating one nmore conpl i ant

dynam 20 more dynamic stabilization and/or compliant dynamic translation zones, which
in turn provides another design parameter to improve rotational speed and

contact lens rotational stability as well as required linear movement.

The contact lens incorporating one or more compliant dynamic
25  stabilization and/or translation zones in accordance with the present invention
provides for improved auto-positioning, improved rotational speed, improved
contact lens rotational stability, improved linear translation and improved
comfort. The contact lens incorporating one or more dynamic stabilization
and/or translation zones is relatively simple to design and manufacture. The
30 contact lens incorporating one or more compliant dynamic stabilization and/or
translation zones is also relatively inexpensive to manufacture as compared to

currently manufactured contact lenses. In other words, the incorporation of



25stabilization and/or translation zones in accordance with the
present invention provides for inproved auto-positioning, inproved
rotational speed, inproved contact lens rotational stability,
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function of eyelid novenent in accordance wth the present invention.

Figure 2 is a detailed diagrammatic representation of the interaction

zone between the upper eyelid and the contact lens of Figure 1.

15
Figures 3A, 3B and 3C are diagrammatic representations of the
progressive change in shape of a dynamic stabilization zone as a function of
eyelid movement in accordance with the present invention.
20 Figure 4 is a diagrammatic representation of the dynamic stabilization

zone with the upper and lower eyelids in full blink position in accordance with

the present invention.

Figure 5 is a diagrammatic representation of a first exemplary contact

25 lens in accordance with the present invention.

Figure 6 is a diagrammatic representation of a second exemplary

contact lens in accordance with the present invention.

30 Figure 7 is a diagrammatic representation of a third exemplary contact

lens in accordance with the present invention.



20Figure 4 is a diagrammatic representation of the dynamc _
stabilization zone with the upper and lower eyelids in full blink
position in accordance with the present invention. Fi gure
S5 is a diagrammatic representation of a first exenplary contact

25l ens in accor daigdEe Gils A diggrapinsiareprasentatiomof a contadtilens eordpiising a

aceor aance SroR DRET- deriBifl AnBi RRLaERR A EPLER g AT

representation of a third exenplary contact lens in accordance wth
the present invention . Figure 8 is a diagramatic representation of
a contact |ens cdepre 2ihg @ﬁﬁﬁ?@'@&ﬂﬂdﬁ@tﬁﬂ%éfam!eﬁgnwdfgm_dynamlc
accordance W LV, I : | IS .a
a0Cor dance LAl KSR EBMERL S Becoranoe it E LS il
for a contact lens in accordance with the present invention. Figure

10 is a diagrammtic resentati on of an exenplary process for
fabricating a mg%’c {(ﬁgsn% diagrampentia lepgesantatinn el exgmplang process for

st abi | i zat i19Bri&fiRFa tBnfes %rnféqae&rg%[hgt&?e BF o5 Hyhah éﬂ'taBpiza&@n .

Figure 11 is front” perspective vi a prror art”contact T'ens with
a truncat i gqones in accordanc€ivgiir thel#ressntineemtis: sectional view of the
prior qbt contact |lens of Figure 1511 along section line A-A

Figure 11 is front perspective view of a prior art contact lens with a

truncation.

Figure 12 is a cross-sectional view of the prior art contact lens of Figure

15 11 along section line A-A.

Figures 13A and 13B are diagrammatic representations of a contact
lens with a single dynamic translating zone on eye in accordance with the
present invention.

20

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Contact lenses or contacts are simply lenses placed on the eye.

25  Contact [enses are considered medical devices and may be worn to correct
vision and/or for cosmetic or other therapeutic reasons. Contact lenses have
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

30 materials that did not allow sufficient oxygen transmission through the contact
lens to the conjunctiva and cornea which potentially could cause a number of
adverse clinical effects. Although these contact lenses are still utilized, they

are not suitable for all patients due to their poor initial comfort. Later



Figures 13A and 13B are diagrammatic representations of a contact
lens with a single dynam c translating zone on eye in accordance with
the present invention. 20 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Cont | . '
the eye.  28erBPRRtP EhTSR SoBBRI0 R STy Pese i ray be
worn to Cthé/equé{él,%meh sl eQfrefaly ﬁ@ﬁulrr_ai bgd Wid&ly velizedheidage 8petifically,

reasons. Contac enses have been utilized commercially to inprove

vi si on si nes#licohe hydseeal ceatdoy lansesdbat areravailabiertedarsemping thy bengfdpf
fromhard nateri al re relatively expensjy fragi

addi ti on, @Qée_e‘éfﬁi%'? ?’&E‘?“‘F'&@%‘io & pL o by M e e e
materi aks tdhatfoftighd@inictl beWoRthhts beRYd@Yele Eddermiany, thbsa slliboaegh
the contact lens to the conjunctiva and cornea which potentially

coul d causdydrogetibasedcontacs lenses| havedigher @uEes Peamerbililes @ndsere

contact |enses e PLL wtd ] ' far ;
patients dlggn{eg)éa}.[yﬁgﬁe B%'Bfor#grﬁ‘%?‘gi"’e?gﬁ%ﬁh% %g.[t%ér:t% eve 88%9?@ béier? rlier
the fiel d gy natelalkd TR designbitic temactienbes add the matgdalogwiss of
whi ch are extrenely popular and widely utilized today

Xt i ; ) Specifically,
si i cone hydicegelhydseasl cesylbinsa yepreamiorabls iterasiien PBH%'GBB%E%QW%%
benefit of .silli |&h has extrenely high oxygen perneability,

W th thg prtﬁég%e%gégﬁsn?%@[&and clinical performance of hydrogels.
Essentially, these silicone hydrogel based contact |enses have higher
oxygen perneabilities and are generally nore confort e|C$HtO wear . t han

the contact |ended r@fﬁb’ea‘{ﬁ“ap‘?ec%ﬁﬁﬁalgpz%ﬁ“ﬁ'ﬁt%?‘?%tl & MRANSSOT of
the cont aCt\liéi@H%Gﬁ‘egﬁ}%.t ?ﬁ? gﬁ‘lhﬁ{léﬁlc I%H§é§ﬁ1} Q{I%rgh{eicﬁﬂf@a YR to

result in a very conforta eraction o enses to that of
10t he wear eoprgceyisidridefects, incl@ing emtdpja av aehsighéedneasa bypempia or

B YS R SlAs oL o SR B L B P F
L5 g SRS GBS BOS I BR 9 ego gt ottt
are available in a variety of forms and are made of a variety of materials to
provide different functionality. Daily wear soft contact lenses are typically
made from soft polymer materials combined with water for oxygen
20 permeability. Daily wear soft contact lenses may be daily disposable or
extended wear disposable. Daily disposable contact lenses are usually worn
for a single day and then thrown away, while extended wear disposable contact
lenses are usually worn for a period of up to thirty days. Colored soft contact
lenses use different materials to provide different functionality. For example, a
25  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
a darker, 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
30 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

presbyopia and are available in both soft and rigid varieties. Toric contact
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the loss of the ability of the crystalline | ens to accommpdat e.
Contact lenses are available in a variety of fornms and are nmade of a
variety of materials to provide different functionality. Daily wear
sof t contact Ienses ar.e é)‘igl cally made from soft polynmer materials

conbi ned wi PRSGR AT deYgnesk sResiTiclydPragtientswitn @ﬁlgnyatﬂﬁ@a.ang@fe also
cont act O’EZ\%@FH%Yn%tﬁgbft%nﬁ' @%ahéﬁeso[i:smbmf%g ¥F&s Qbrﬁ

Daily disp e contact |enses are usua or a sing y and
t hen t hr owdifiemyt aspédts of thenHed: malsdlaqadalaﬁel forexamggds, hm&eﬁnrﬁa@t
usually worn for a period of up to thirty days. Colored soft contact

| enses use '87¥%%rent materials to provide different functionality.

For example, a 25visibility tint contact lens uses a light tint to
aid the wearer in locating a dropped contact |ens, enhancenent tint
contact | enses Haweertly, can@ctjl&mestriaqmiringaotaitisnaleﬂabili.taiioamihandertme S
natural eye co(&ﬁ{o hhe col o t contact, | ens conprises arqciar ker

opaque tintMAg ”@rﬁé{ﬁb’@ %ﬂﬂ s QI R auplG - torig ¢ lgnsgis relY eneithey

tint cont acwe. ﬁmréémat;jre@@rb%wﬁfmm&eéﬁbet 1Rk riendy bﬁtﬁ@'éixé‘g
ernmeabl e hard contact | enses are nade from

ot hers.
si | oxane- cg?ﬂfér qijleqe) lﬁsuwﬁ@emjts iBusirated én bot plantamd ross-seolinned tview

cont act 0 ertbeelPPristols S LAREoeN0a FriprPl Fo it fong 140 B butipein a

and are avatatsibtaionnzonetdr region Il Theicantt i&id £20 isTyditforfedné e eye
| enses are designed specifically for patients with astigmati sm and

are al so avi&0 sshdhahit seversdoepupild 02 halingatldeand g podinmphie salera

| enses combinpi

for exanpl d OB éuﬁ&%tﬁ?@%%ééepén& W Qo8 1B HRLL Y sl
requiring rT¢te61th|akeabta$iilabtlbn zehedi22iin tbllSdHSIQrDlsrmisﬁtoaieﬂ ®firith@kornea
vi sual acuit (gor e S toric_contact |enses, rely on either

vei ght 18r éﬂér. nﬁ@@%ﬂ&@ t%‘en'%ﬁm'é@tipﬂ%%632&%@13!@?\@96rh%‘f¥?@ﬂﬂbﬁh

t he eye. R‘%’E’ grbﬁg Iéﬂefég%l'lﬂg 116’80érﬂ?'i? ol s illustrated in both plan and

Cross-secti view 10an eyelid pressure stabilized design wherein
the contact lens 120 is thicker in a stabilization zone or region
122. The contact_len

covers the pupil 'QLLG'?SZ ﬂ]H%tr?tha?E‘%) %Iffgétgage@qn : hﬁ‘@ﬁ@#%? g %ggé'g%ﬁlﬁt
Fespoct  vely® Teradie biih MERRcRRYCl 1OR *‘?‘éfﬁde“%?ﬁﬁe rét 183% to rotate
posi t i 8hed the eentantlensi228a Tt ¢dticabpacanetsidrivingdhist lotatimnabfdroe d then
zone 122 i %ng ! gfttﬁlanc%criltal?c?tavr\gaegewgen the upper eyelid 208 and the stabilization
zone 222 of the contact lens 220. As illustrated, the normal force, represented
by vector 230, at a point of contact between the upper eyelid 208 and the
periphery of the thicker stabilization zone 222 may be resolved into a rotational
25 force, represented by vector 232, The steeper the angle of the stabilization
zone 222, the greater the rotational force component of the normal force acting
on the contact lens 220. Conversely, the lower or flatter the angle of the
stabilization zone 222, the lower the rotational force component of the normal
force acting on the contact lens 220,
30
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
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upper and | ower eyelids 108 and 110. Figure 2 illustrates in
greater detail how the thicker stabilization zone 222 interacts with
the upper eyelid 108 to induce a force that tends to rotate 20t he

contact lens 220. The.critical t iV t hi |

Force i s ¢ NS gPPaRtce e g rabE SRS liAten g sPoElabies e
and the st ghhleriaPfHa® BreR8Onddd Mbrd BpnAARIAShiliZ4H ZoHdbs Mdving varying
illustrated, the normal force, represented by vector 230, at a point

?L _ C(lznt act piys ! W@énrqneéti%pb;%r@@xempmem menb &siipesgrilgd imgreater
t . _ : . _
o5t or ce, - r apabEResash Y einpSoriE 185 EERPLEES hBicd orkithity pP BBl fed

stabi | i zat i @RitieeTerming, dyinaenigsesikiatiohezonesatwhealthd foree of presues frood
the normal force acting on the contact |ens 220. Conversely, .the

| ower or fltheeyelidheomppssesithe wddstafihe ppaarsnoreghmapio stabiizationer
the rotati L..farce . f . f. A .t he
cont act | edonsspftiedfid STBBNGRTelby AUIAAIRL wifl G ARMRF ADUESE,

t he dynani aheiteblyidauzshig e crener eiorg dgramicestapligditsrabbiyedn hdngedstvdgen
a substance that may redistribute when pressure is applied.

Essenti al | yMotenePgsificadini therdoeieasgd pras e i Byelicedrauses the gl

| ncor P‘%pat | P P83 tRE ofBS? rﬁéﬁéa&hﬁi(ljﬁéﬁé}& kd}r’r@é% e@aﬁa c’oﬂ?éct?%?ﬁ%rtbse a
materi al that create one or nore dynam c stabilizdtion zones having
\d/ar yi ng ghysd:realse piepby tcaasingl alarger retatigriahforce mtardivitbrat fixeasshape
escribed in greater detail subs ently, the contact,|ens conprises
one or  or SWHIFAIOR 2008 O 79&Sy s 1k P14 BmPYRRERL SRS, for example
stabi | i zat 'ogﬁinﬁ%smak,%@rbhfaggefi%ﬁﬁgewapr&wﬁ%. dteephiRg AAYSs bAgle of

conpr esses e edge of ‘the e or re dynam c stabilization zohes,
the fluid monirdt aoddherailyl delivedimsireirbtationaldoree tohibeccoritagt lens. In other

cavi ti , thereb ausi t he.,.one.or. _more dynam c stabiljzati.on zones
Lo charge SHIFS: 3ndieousll AnuBlie S ras oVt sidat op et VB3RS ¢ ho
eyel i ds cauggsiidipn Rls, #H BliaRs dll chbhthietodedBiisute tadl theZRirfaes
zones at the eyelid contact point to increase thereby causing a

| ar ger r ot SopARGOntRUedotdRang®i thmayfiedeessiiapdthsadyanceddnpdelingne or

Fh's changdoE et b (RYER Babafe HeRarin bt Wt hrfifekRiichh Buoted
cont act andotdiiehabypeirl Upen irgetiton GiLadipesiionirgy) eddtiociceed artskty of the

| ens. I n other .
20  contact lens when it is in position.

Referring to Figures 3A, 3B and 3C, there is illustrated the change in
shape of a single dynamic stabilization zone as a function of eyelid movement
over the contact lens. Although one or more dynamic stabilization zones may

25  be utilized in a single contact lens, for ease of explanation only a single
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

30 322 and thus have not caused any redistribution of the fluid or ge! 324 within
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
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15 words, as the eyelids continue to pass over the one or nore
dynam c stabilization zones, the fluid or gel continues to

redi stribute and the surface sl opes continue to change. It may be
possi ble with advanced nodel i ng techni ques to design dynam

stabi | i zat 18R Tiisher g5 334N the saviedetiding thergypawic $f@_b&i_tzam§0@@§83 to
20cont act. I'SAS e TEy T3 fBrandie oPERRyEhfiiseftedior! e 32

3B and 3C, Fiparee3C dlustrated thatfarththelterbdasition sitapelypbnfc siahbdization
dynam c stabilization zone as a function of eégl id novement over the

contact | erf®NeAta48%id1¢ BYRlidsr3euand 4P &Rntindeg Ehrpnvaiee Snring hiiskingy As
25be uticli [ i t : , f '

2o ngl & ayhanDl rBadliCoiel Rih e o, dhe RS Mg ERGRAR theyAaic
i | | ust r at estabibzaiiosi 2anen324, thaelodende otstieial forcetrepreszates] B 2ectbr 382
contact lens 320, prior to blinking or, eyeli

lid noyenent. As -
1T st r at edOMSRICIPEITTATIABCE ARPBeBNER O YS! SeR WAL LA ndisater @
| ens 320, i i (i ' idd ' ne
30322 and thc e O A el e Br st fttegeraP
324 wi t hi n foitge acdmgton thefdamtaet leme 389 nanmi ¢ st abili zati on zone 322.

Fi gure aB illustrates the altered position (steeper angle) of the
dynam d%st abi i zati on zone 322 duri ng a blink. As the eyelids 308 and

310 converge, thg aBHRBHUODRLFGRIIONAIGRAISHS ofthE chbhidclic®ls AR o324 i n
the cavity defining the dynam c stabilization zone 322 to

redi st ri butiRcreases egtions) fewsi inparted nigeceyelids Hsediymamie stabilization

stabilizati 3 Fi . Il | ustrat the further altere

posi t1 o oSl RGP e AR ¥erign 55T bE5 hGBashE WaSe FAIehE ang
310 conti nReféringaovegge 4ws g bithk ikadtgevés ahiabe 9elicasdd ¥nd 410

di scerned from Figure 3C, the steeper the angl e of the dé/nam C

st abi | i 2at P8RS yRESYRstantially the esdire greamin stabiiratiort zere42dphedhid ey
by vector ; the . al . f I G
whi ohei 1 GERAs BRI he' AR UeRind (e SErERRE SN RoR ol E#25ml Phee
t r ansl at ed agairr eslistrisatetdue ot thtippasduré @xeeted diyi the eyelii® @08 amdatto inthms
320. 10 In aﬁjd'ti on_to _ettq_r _rﬁtati on?_l stabiljty of the contact
| ens due t & _fﬁér_ SREBgUREPR: i GYrallatigscontioriionealionp theeve)ds Als andik!0
dynam c st gbphsg8bbPlhe contact lens 420 with less downwardly directed force on the

20  eye since the maximum thickness has been reduced due to the redistribution.

Fixed stabilization zones do not thin out and thus may be less comfortable due

to increased interaction with the eyelids passing over the contact lens.

As set forth herein, the contact lens of the present invention may

25 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. [t is important to note, however, that in configuring any
design that the upper and lower eyelids do not move strictly in a vertical

30 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
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zone design of the present invention preferably increases wearer

confort. Referring to Figure 4, as full blink is achieved and the
eyelids 408 and 410 15pass over substantially the entire dynamc

stabilization

42 the fluid ! | ..424 wi t.hi t.h it
Serini not HEDRARyotds BiY notsinneli Wi 5espeot 1o mutge RN though
redi stri butife d@idaP midiRiidd. CFediher Mepdd, 8AdiMubRed & et biilsk é‘)ﬂﬁn’l@ﬂ%a‘ﬂ 0

into a flatter configuration. This flatter configuration allows the
eyel i ds 408ekatisre4a @ harizontal axiedravrebetweeadhelcpen um@endndhowes §d. Also,

downwardl y .di rected. force on the 20 eye since the maximum thickne
e boen. | dblsRRvL el S R eSS oo ffBrahs el dto SR R 5Y B0 Ret
do not thi rheWppaREnt leweByelREmbosmeptings hakdhtdoge hiny distneias el
interaction with the eyelids passing over the contact |ens. As set

forth her eigpnfigheatiopranttlocation obthe dnginiesdabilizatighzonsh nay 25
conprise one or nore dynami c stabilization zones. These one or nore
dynam c stabilization zones nmay conprise any suitable configuration

and may be posi tl-'ii?mds fluseralessan badmneldrpeaibaiment bhe coaticttdns 800 t o
meet any nunber of design requirenents. It is inportant to note,

however, t HRMPHSIRGHFE GiRamic siapiligationronenpO? gaduiiifer Indhis exsnaplary
eyel i ds  do V. Lk ' i | t M : d
o stk bedTHER e i br bR MOCCEE ford (el dAibm PistbiB R
vertical | y,zonet302and80l aregaisitionep ayenhetticallypgbbui thiei gizoatal akiseof the

| ower eyelid noves substantially hqrizontally, noving nasal ward
during bli mm@ctmm%%ﬁwd@%qqt@ﬁ@%mdﬁ%ﬁgf%éﬂ@g'z%s FRAATelemone

Addi ti onal | ; ' j \
Feapect t o ofidls F1BER 6 IRRF AL EioRUPLXIPpREF RATHERFL 4 CBhiatt lchs
wor ds, i ndig(0daiab £odwprisirig two diknapionstabilizatidryzord 602 eand ®04. In this

hor i t al i d bet t he . | - | jd. ,Also, it
s knows ¢ HEXenTHENCRBLOR MY e SR SRENTHL AR e AER b Bk ng
both 5 the YRRRFatRMt-drREE0EHRY 684 Y% ARFHEEIOWARRAG Bthe HORGONEY axis

optim ze the configuration and | ocation of the dynam c stabilization
zone. of thgeoptat idnsBAG and essrther omel hundredisightydeoress aparbfioatt

| ens 500 conpri Si t wo_dynanm tahilizati e 0 e
LS S O AeBRr b8 Praaligh Beth e AEaril £0F. TR anfBHatidryties
the dynam fqré@iﬂbin' dFAbinafiod Wi SfelidPresfité t8iorieRPahd indalRthin orientation of
symmetrically about the horizontal axis of the contact |ens 500 and

about @Re HbfgestRiem §0Qegtee syapdigurerbitistiatesvst Raptherieyamplay
I Tustrat eserﬁggainieernt %ﬁ‘%r%ln%é@ Igﬁ@ 980 %Bmpr%fngaa %ﬂ‘[&l@%nérﬁf&sstabilization

zone 702. In this exemplary embodiment, the fluid or gel filled cavity forming
the single dynamic stabilization zone 702 is formed in the lower peripheral
region of the contact lens 700 such that gravity as well as eyelid pressure

25 and/or eyelid movement operates on the contact lens 700 similarly to a prism

ballast contact lens.

In accordance with yet another alternate exemplary embodiment, the
present invention is directed to a contact lens having an optic region, a
30 peripheral region surrounding the optic region, a front surface and a back
surface, and at least one compliant dynamic translation zone incorporated into
the contact lens between the front surface and the back surface in the

peripheral region. The at [east one compliant dynamic translation zone being
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600 al so conprising two dynam c stabilization zones 602 and 604. In
this 15exenpl ary enbodi ment, the fluid or gel filled cavities formng
the dynam c stabilization zones 602 and 604 are shifted dowwardly
of f the horizontal axis of the contact |ens 600 and | ess than one

hundred ei dRifed&gneadaipanable matedakantceniigurad tenntetactwitbdhe wyslids

hori zont al Thi a

wth eyeli asf[% 'F)Ztlggtut:ﬁee Ogl(?%étligﬁé f%a‘5 %O%Qt%gtfg@ﬁh% ﬁ% wé%l tbﬁ e&%ngbgt#éjsmg
contact | errela&@@ negvdrhenteyfathe lcoatioe Iohs ihldigdrtiaslagirattibn ant ﬂé%"oect to the
exenpl ary errbodl ment of a contact |lens 700 conprising a sin

dynani ¢ st &Riliofdbe 6¥e 1pee dayem gaze-t Firamséaatwsw Iﬁeaﬂthetrﬁ@twe

f1uid o5 9%hofdd behecathct BC HBn Beyhieh DA, Sf AR EAKIAR,

zone 702 is eral regi'on 0

700 such t Wan@talve and ﬁr&tmmsbeatstolethelnammt peplu?éthléiieyzm dAswitytakicdntact
novement operaies on the contact |lens 700 sim |l ar rism
bal | ast con¢NCPERYating one or ﬁn%récqjﬁf@aﬁ€§t%'kzl@t'98tzoé]ﬁ§t% king bethdhe

exerpt ary SERd BN wet felRr 5808noh AR hatbird She fihahiAz8 ont act

I ens having an optic re perlp reglon rroun Ing the
optic regqi mnﬂgurfatlontarsuot:am aﬁ%eacdmplierﬂ;dwﬁam translatibn keast one
conpl i Ht dynam c translation zone incorporated into the contact |ens
bet ween*the front surface and the back surface in the peripheral

region. The at |\ gagld SRee<PERIN NY. W@W@l[%ﬁﬂ%ﬁhb?ﬁé%ﬁerbﬁiﬂawe

formed froma deformable material and configured to Interact wth tI[|
eyel i ds sudélyetidado rioé ngavet stoetly ioress vedicp direntivadwith@n lnmandgiowrtﬂramae

eye, thus causi el ative nov nt of t o act S ih a ver

i recton dlRerdekBer T viRerIGHpvEr sRgaBfahfredlaug Sarah hasd
Transl at i oohfpdieit BaEn BliRkiAg28nd e Ibﬁle@ﬁld\fﬁo@@éuwarﬁfally%rﬁgﬁiaﬂ?t
lens, and in particular the optic zone of the contact |enS, agains

the andSwi thovieg pasalwasd dhena alinkian. fsitiorsily: the wper ang laweneyelisls

byt aki ng 857 ROF RERGISAAIHAT B st B £p R RRh g Rloh F8 VaRRat AT Rian,
may opti m 1eotHe mﬂfsJ ipdved izt damabt bnmataymmenﬁcalty&emmlto@rﬁorchon@én c
transl ati on zone. Uni ted States Patent 7,

i |l ustrat e@Xt%rﬁwnHéetw&s@rthgﬁ@enWr@yeﬂwgr b lﬂcﬁddﬁtwe !ts$ kn@wwhatn
a vertical yli Ea. St aﬁ‘efv\g}ﬁ?ﬂh\éﬂn g%éé\ﬁrqlfdaré%’ 'R&&qu@ﬁ! Benkife

upper lid m)ve ver wth a small

conpon2dit dhuof llngelblh”nasrmmgesmhld thhedéal\tmnslatldnmi\tlee centaet lemisi AlHerefore,

hori zont al k}g 15nmovin nas |, war d. duri bl i nki n% Addi tionally, the

upper and \p@mq%,gpp llant dynamic transldtion zone that is properly positioned and
configured, these movements may be accounted for in a manner providing

improved or additional comfort with proper movement.

25 This exemplary embodiment of the invention utilizes dynamic fluid or gel
translation zones positioned between the front and the back surfaces of a
contact lens. Upon interacting with either the upper or lower eyelids, or in
some cases both the upper and lower eyelids, those one or more fluid
translational or translation zones of the contact lens may be deformed such

30 that the resulting deformation resuits in a comfortable interaction of the contact
lens with that of the eyelid while still providing adequate translation of the
contact lens on the eye. In accordance with one aspect, as the wearer looks

down to read, the first interaction of the lower eyelid with that of the dynamic
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are not symetrical with respect to a plane cutting though the
vertical neridian. In other words, individuals do not blink
symmetrically relative to a horizontal axis drawn between the open
upper and lower |id. In additi

it that t
e A et o PR st BRAD HRo i GY RSP O
i tself may QRLIHERW Shiftfugwid! #a!trddsktriptheUbrivhctloNs Gﬂ\ﬂbtﬁﬁgetlétﬁ)?to

i I
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and the back surfaces of "a contact |ens. Upon interacting with either
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of “the- cont JpuPETRE halmisbehf ol lRnrhaBlR ey He BV RAR G ta R Sone
def or mat i onyifregidt o$ p'rc_ﬁw@ia?'%fe@uh@b@t donforadld and dindtc reitaste Hes
with that of the eyelid ile still providing adequate translation of

the cont actonesigsaditievaecyecessansgicaryiation ef the gpriaet Iaspéta cogyortakle
wear er 1h00 KRN CWbERbthERRSE HbPhe BHREIABL lth BbnbdifidriBbsBHE! |

wtht yhant ¢ rans I on zone O e con

results in a force on the contact lens causing it to shift upward,

thus translating. the contact |ens upward rel ative@%&ﬁtheq%gpil of the
0

eye. Because t hiRRefeging i/ hignre 8¢ there isllveirated @ Imigideyics. farui o
or gel that.J ' ' ' L '

vel d t o 1RETPIEA NP IS G ehais ah BiicheiBRebty 3 desfh e At
conpar ed t comprisieg at Fadt and dyaamid ragslating zeha B@20fThehdymammie translating

ti I [ t ot | ati on. desi . Thr. h t .bal '
of 't he ISomana R0 GSTIPESH BDiRo R e SHBTONAHEN RURS RNy SHderdy o
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to achieve the necessary trdnslation of the contact lens in a _
conf or t abl enay beadiized Thatcontadtdens 00 worprises absLperior @eHisineomiegon

Coy et oY 5 SR D el ok B Ra bR s
di nensi onecbde)inewﬁ? a heQY QistilcEreeRionsiote, al pdritralaegictyswsTi ¢
transl ati ng zone 802. The dynam c translating
20 surrounding the distance vision and near vision correction zones, a front
surface and a back surface. The dynamic translating zone 802 is incorporated
into the contact lens 800 between the front surface and the back surface in the
peripheral region 808. The at least one dynamic translating zone 802 being
formed from a deformable material, as described herein, and being configured
25 and positioned to interact with the eyelid of the user. More specifically, the
dynamic translating zone 802 is configured and positioned such that when the
wearer's eye looks down or in the inferior direction, the dynamic translating
zone 802 interacts with the eyelid to ensure that the near vision correction zone
in the inferior region 806 of the contact lens 800 is aligned with the pupil on the
30 eye, and when the wearer's eye looks straight and/or up in the superior
direction, the dynamic translating zone interacts with the eyelids to ensure that
the distance correction zone of the superior portion 804 of the contact lens is

aligned with the pupil of the eye. The contact lens 800 may comprise any
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15zone 802 conprises an elongated, |inear configuration substantially
simlar to a truncation; however any suitable shape adapted for
novement with the eyelids may be utilized. The contact gens 800
conprises a superjor portjon or region 804 including a distance

Vi QP on cor r%ﬁﬁag&mleﬁénﬁplwg Afayltitncapeentashleps qr@dp%ﬁ ng@ifacatsefti ng a
near Vi sion.R4&86hd on zone, a peripheral region 808 20surrounding

t he di stance vision and near vision correction zones, a front surface
and a back surface. The dynam c translating zone 802 is incorporated
into the contact | ens 800 between the front surface and the back

surface in the JBESSREFRI NE&HNBMI2BHgynamic tianslaling optranslgtiemizene 802
transl aki n ' ; ; f.or ; '
Heacri bad HuRORths s REINEAISALIERS IEREF Balch Al BMIELRE ibbe hatdfay pot
with the eywilly deddilarbd tasyelid ypometyebut alsalcbpfortiseagigo sné dynamic

ur.ed and positioned such that when the

eyl begaiarag taseld _
wearer s oA BEAEP GRS HEReHBEH et e BV RO EPTRER B e ehe Apghihinanss
transl ati n%f%\‘hﬂﬁdﬁ%élﬂhéﬂé’éél&e&’iﬁtr@séd?és %V@Péo%degh ggafed | stdi

near vision correction zone in the inferior regi e cont act

| ens 800 i draaisiajioaczone: Wftilaefn@intﬂiningrthefhnanSlﬁatieyelfom&je)édmbed tupen the )
' Kk traight d/ or. in the superior di tion, the

dynan 40t r 4 o RuBL bR pE RRERal oy e et b  hat

t he di st anerineafit ) &idtyivePisorPh de'ﬂl%ir$| mg:yhfgf Ws%h@‘tl’@?é‘byp{)rotvfb‘?ng

contact lens is aligned wth the pupi e eye. The contact lens

800 may comgfance katweesunevgnent ang comiwt.utliihimpomantitofnetel havweiercthat
U LR e e N L
truncati on andéiorggeometkeand egiose pasitorpaal iver aep&idng ohlthe ddakedot
only be_tailored to _eyelid geonetry, but also conforns as do the _
dynanmi ¢5 st 46519z dtTeirTapbin e aewpliabledynapyo &anslptiopmoserliRyistnesitinncedyia
and |id shaReferior portion of the peripheral region 808. Figures 11 and 12 illustrate a
single prior art contact lens, in two views, with a thicker truncated edge. This
prior art lens may be replaced with the compliant dynamic translation zone of
the present invention.
20
Referring now to Figures 11 and 12, there is illustrated a contact lens
1110 having a front surface 1112 and a rear surface 1114. As illustrated in the
drawings, the front surface 1112 is subdivided into a distant vision front
segment 1116 and a close range vision front segment 1118. A distant vision
25  front segment 1116 has a curvature which preferably conforms to a spherical,
aspherical or toroidal shape. It has been found that use of an aspherical shape
for the front segment 1116 enables the lens 1110 to be made relatively thin.
Similarly, the close range vision front segment 1118 has a curvature which
preferably conforms to a spherical, aspherical or toroidal shape. It has been
30  found that the use of an aspherical shape allows for a progressively variable
close range reading area. The segments 1116 and 1118 may meet along a
laterally expanding line 1120 as shown in Figure 11 depending on the

respective curvatures of the segments 1116 and 1118. Alternately, the
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of an individual, the localized pressures are reduced, conpared to a
static translation zone, while maintaining the translational force
exerted upon the 10l ens. In other words, the conpliant dynanic

st OISR bt 1R et 44 ol TR A B
It is irrporsb@ntmtm% t’& nh@y\@efeélatwélguthutheoﬁmé@wtheﬂs@@mm1116 and
transl ati on zone nprise any suitable shape and/ or geonetry
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Prefer abl ¥, RGe cOhbao MNFTHE sHERTSLAAR o 12 B8 dwerifi il Oned
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12 i || ust r greferalsly Bulfeigntitomot theclentsanpok;moa oni theteye witleyt, rotatioh and
t hi cker truncated edge. Thjs %I‘IOI’ art | ens may be replaced with the
conpl i ant Wmﬁt@etﬂgaw%ﬁo&@ Fot0é 1# PEH@br esent i nvention. 20
Referring now to Figures 11 and 12, there is illustrated a contact

| ens 1110 having a front surface 1112 and a rear surface 1114. As
illustrated in tTe dortacigas 1116 i$ famedsof & ﬂemblmmte'er'salwrbdi isi aled soft.

into a distant V|S|onfron n 116 an

front segmii exgmpleAh Slcéi“;?‘ﬁ?%‘ 1&)?1&9?51‘ IP%ER "é‘?é;{J ggﬁL§|I|§one or
curvat ype | mon-
Cor of aiP® skLhHPEIER T M EPTORT 1 hPardosPaRd Eﬁ%@%ﬁ’i?.‘*&”&“ﬁiﬂ&”‘%n

the front sigipaterddllBushenltes larisel 1nis retetivetydatge lbside, foslexampds,y

thin. Si mlarl\ﬁ/,t t he cl os ange vision front segnent 1118 has a
curvat ure WHI9EHh AR ECHRT] '¥Bhforms to a spherical, aspherical or

toroi dal shape. It has been 30 found that the use of an aspheri cal
shape allows for a progressively variable close range readi ng area.

The segments 11Tkheagentactiienadyl 10dws alowry end 4122 and pnesgeidindg! 14e

he seghontieisn B adRRER RaRG- ehR 1220 Tl e RS et

my neet atadadiit e loe SrROMEZR raslilts in 8se camtabelepigein Torhdvity beelbively
may be rel atlvely thick conpared to the segnent 1116 and nmay be in

tEe f or m ofoukypaind fieavneotionadiacemit ithe enflHd 22oAhg@nd b2 meé%v
the eye angaotsgﬁgﬂs{égmb Furkhfz, RUCRALPESBY%0 Rhyelh éﬁ&%uﬁapgwéﬁ il t

is Sprefer old ens 1 n position on
W t hout r otrglatioelyategp as shown in Figure 12, compared to a nontruncated end The
20 truncation of the end 1122 allows the contact lens 1110 to rest on a lower eye

lid of a patient so as to engage and hold the contact lens 1110 in position.

Further, the rear surface 1114 of the lens 1110 is formed in a curved
shape which may be spherical or aspherical or may be toroidal to correct for a
25 patient's astigmatism. Further, adjacent the end 1122 and the end 1124, the
rear surface 1114 is preferably formed with secondary curve portions 1126 or
1128 respectively. The secondary curve portions 1126 and 1128 have a
curvature which is less pronounced than that of the rear surface 1114 so as to
modify the lens fitting on the eye so as to facilitate translocation. The
30 secondary curves may each be a single curve, a series of curves, an

aspherical curve, or a combination of these curves.

The secondary curve portions 1126 and 1128 are less pronounced (i.e.,

18



wi t hout being unconfortable for the patient. The contact | ens
1110 is fornmed of a flexible material which is also soft. For
exanpl e, the contact lens 1110 may be forned of soft hydrogel,

silicone or 10a hybrid material formed fromsoft hydrogel and
si |i cone orflageRdhanitagiconatuiessf-theiraaia reat skifage 1¥14 ohlans tH. irns
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or aspheri cl®iscilpedrhglose toroidal to correct for a 25patient's

astigrrEbi sm Further, adjacent the end 1122 and the end 1124, the
rear surface 1114 is preferably forned with secondary curve portions

1126 or 1128 reWﬁﬁttlis\h‘?xbbrtaﬁh@) SERUBMU Yh& Hb¥ e 88§érlb§3§pﬁé‘r2aﬁt Bhstadil 28
have a curvature which is | ess pronounced than that of the rear

surface 11lensdl %&l&tbeﬁb@keytrun@atlmth t Thisghiskerx lﬁen@}@rsm 2&istrm

facilitate | C cuyrves

gl e our VRTREFE AT el SRS ERPE hl Iy REap theTBforg 7
conbi nat i omnfpntaheg@:s:mewmsla‘rtm maﬂmbypr@yémanmﬂdrpnm éeﬂa&tﬁ)rﬁmdns
1128 are | ess pronounced (i.e flatter) than the curvature of

mai n rédr $MiekeIdegipmis athe edge of e contaghiens dd 18x Agsioedinglvhthis
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flatter curves, var curves, a seri
I Ihgt ter cunemsof themnea;erﬂ inggntioene ot her design that gradually nakes
Figures 13A and 13B illustrate the concept behind the present invention.
20 In Figure 13A, the eye 1300 is gazing straight ahead and is focused on a
distant object (not illustrated) and thus the distance vision correction zone 1302
represented by the letter “D” of the contact lens 1304 is aligned with the pupil
of the eye 1300. In this position, the lower eyelid 1306 does not interact with
the compliant dynamic translation zone 1308 but it may contact the compliant
25 dynamic translation zone 1308. In Figure 13B, the eye 1300 is gazing
downwardly and is focused on a near object (not illustrated) and thus the near
vision correction zone 1310 represented by the lefter “N” is aligned with the
pupil of the eye 1300. As the individual gazes downwardly, the compliant
dynamic translation zone 1308 interacts with the eyelid 1306 in such a manner
30  as to force the contact lens 1304 to move or shift upwards on the eye 1300 as
iflustrated by the positioning of the near vision correction zone 1310 and the
letter “N” relative to the gaze direction axis 1312 of the eye 1300. ltis

important to note that this is relative movement and either or both the contact
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S5peri pheral secondary curve portions 1126 and 1128 of | esser
curvature (flatter) than the curvature of rear surface 1114. The
flatter peripheral curve enables the lens 1110 to nore readily nove

t | at the flatt | er al ' f th h
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present invention. Figures 13A and 13B illustrate the concept behind
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Il lustrated) and thus the near vision correction zone 1310
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custom contact lenses, for example, contact lenses fabricated directly from eye
measurements, may incorporate dynamic stabilization/translation zones in
accordance with the present invention. Independent of the configuration,

20 shape and placement of the dynamic stabilization/translation zones on the
contact lens is the ability of the material forming these or within these dynamic
stabilization/translation zones to redistribute itself under the pressure of eyelid
movement that makes the present invention work. Furthermore, the degree of
or extent of deformation may be varied as well.

25

The material or materials utilized to form a dynamic
stabilization/translation zone may comprise any suitable biocompatible material
or materials that offer the desired mechanical properties. The material or
materials should preferably be readily deformable under the pressure of eyelid

30 movement as well as oxygen permeable or transmissive so that the one or
more dynamic stabilization/translation zones on a contact lens do not interfere
with the eye receiving needed oxygen. The one or more dynamic

stabilization/translation zones in accordance with the present invention may be

20



| ens 1304 can nove or the eye itself. Unlike the truncation 1122 of
Figures 11 and 12, the translation zone 1308 is conpliant and thus
nore confortable. As with the above descri bed dynam c stabilization

zones, the translation zone 1308 may conprise any suitable nmateri al
1314 that bBfReEteH haorayduyMBeKel ¢utashlensrs, dyduding these farmest frem
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i nvent 2én may be

Silicone based materials for forming the one or more dynamic
stabilization/translation zones may be preferable in that silicone based
materials, including silicone oils, have the desired mechanical properties or
may be easily tailored to have the desired mechanical properties to enable the

25 invention. Silicone based materials, including silicone oils, are also highly
oxygen permeable. In addition, many soft contact lenses are formed from
silicone based materials and as such would be compatible. Fluorositicone

based materials may also be utilized.

30 In alternate exemplary embodiments, the material or materials for
forming the one or more dynamic stabilization/iranslation zones may comprise
the same material or materials forming the contact lens. In another alternate

exemplary embodiment, the material or materials for forming the one or more
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i ncorporated into any nunber of contact |enses, including those
formed fromsilicone hydrogels, as long as the material or materials
formng the one or nore dynam c stabilization/translation zones is

both chem cally . Jj tihl e w t.h e
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properties to enable the 25 invention. Silicone based materials,
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addi tion, many soft contact |enses are formed fromsilicone based
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materi al s may. al so be u&i I ifzed. 30l n alternate exerﬁr}“ﬁbarié?é_mo di nents,
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materials formng the contact lens. In another alternate exenplary

enbodi nent ,a fiexblesider aiaterial padaprediliedrwith ther fhid @r gekbetose beineor e

20  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 above. Figure 9 illustrates an exemplary

25 embodiment of a capsule 900 with the fluid or gel 902 contained therein. The
shape of the exemplary capsule 900 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 may be positioned in the contact [ens
while frozen, but is liquid at eye temperatures. These pre-made fluid regions

30  would preferably be placed into the contact lens molds with the contact lens
raw material and bonded or encapsulated in the contact lens as the contact

lens is cured.
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dynam c stabilization/translation zones may be in a solid, liquid or
gas state. In yet another alternate exenplary enbodi nent, the
material or materials for form ng the one or nore dynamc
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t hereafter. t| | | ther alternate xerrpl ar odi nent, the
mt e al ofMARN@FIUP 8T POM Ha A GRS, of Oh R Bl NS exemplary process.

stabilizat 'aP'ﬂ{d& b cthe P&e%lBQér?Tsa Hﬁ%llébetoaa frBhi cmgtﬁdrlﬁgnrfﬁé Befctmabior

conbi nati o mat eri al s t hat e Incorporated directly into a
cavity of trhatediahindbe desived dorm is amheluietharetet édrc therdefonbatuiatmmrlaf is
[ sul ated or ot herw se

t | th t f to b
oo bd i UrES sRirea e Yo bR st eRBR e P noms? < e iRt de e
l ens. 15As gpakifikd rén%@ﬂ%%mﬁt'&f‘e FBASRC b ih@ﬁeél@éﬁééﬁl%ﬂ@@eﬂ&e P8

dynam c stabilization/translation zones of e present invention may
be manuf actmualetanmngInozitttv@ahagcuraaﬂod?maﬂy me)memsier phtrensocesmeplizar y
enbodi ngnt,_th e _or nore pan. ¢ ation/translati pon zones
maybe Por 1AdiePn {5 etk ATLE rRARGS AhddRsi stk p8rembBas clreding
pre-filled with the fluid or gel before being 20positioned in the
contact |ens. Sonme possible nmethods of manufacturing the capsul es

i ncl ude wel di ngInRecorgRAReMEthNaibar exemplary esdhediaent the gentget lensns

bet or e comp Bt Ph A8 88 e Hieeriss Shid hidetBecuisefly MG fyi,
sui tabl e nmateel ailllzuthah%@Ungort sinfilar desice| Rdenbaiye thd-boeoe ntbre dynamic

illustrates ar],ex_emél ar{% 25enbodi ment of a capsule 900 with the fluid
or gel 1802 sigillizatiqagransatisnzoneredlinsowodld ke r@b@@rﬁ}{ igiaptipg ihe matedal

is arbitrar

process, agY sg{sd rggltt %e E%Eﬁ%ﬁéﬁtﬂ%ggggﬁnﬁ%ﬂg Frgﬁsl'orﬂrlluﬁfatesngr e
st abi | i zat ineedEoh@s0 h’isettednrytottbermoataatttensd1 020 td]@reemaaigmalmms whi | e

frozen, but is.liquid at e e te es, .These
Fegi ons 30 SRUIRMBRLIASIASE 6] Caerth @ g 0E ceb R0 Sh ead Rbines
with the C%bé@1¢]wsoh%’th@f1?a’ thAAl |§’}ﬂ &%Hda?-ﬁj e RGP Rt ai&d th holte
contact lens as the contact lens Is cured. t e exerrp ary
enbodi gent aitter mar’tmrsqjmmaarm’malmvln gne sxenmﬁrg@nnboctuhnentdhe act
| ens for thefor t|on o[) m ¢ arll%lllzatlon/tran ation r}ﬁ
injection "Role may be sea eifas pa he curing process. For example, the
injection of the material may be done before the contact lens is fully cured and
final cure would take ptace after removing the needle, allowing the uncured
material to close the hole and then cure it closed.
25
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-
cured or under-cured material, i.e. different cross-link density, may thus be
30 trapped, thereby forming the one or more dynamic stabilization/translation

Zones.
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the space and/or cavity may be created in a manner simlar to that of
t he manufacture of a hybrid contact |ens. For exanple, in this
exenpl ary process, 5a |iquid nononer predose is applied to a front

Theretor nce t B asePsTEer Wi JBLFaler bahifnd BRidoinefl Floduafebfe

desired | oafahy @@ mhhefaenredriilizing PratidHallg-dyenmetiairtagdenemionds, tag if
facilitate rel ease of the nechanical fixturing device while

mai nt ai ni ngdopasiphesmarodietuvhils utilizing Imyltiplerairaklgdprpelations that, when
mononer s é&ggdﬁﬁfertiﬁﬂnﬁﬁﬁgiliﬁé’é ﬁiaanoptﬂlﬁ@faqn ﬁ%ﬂr Eggtltmdddﬁugsa%%qﬁl y

i's cured. n accordance W her “eéxe merit

cont act sl erthern‘myorl&méabmmpasmdnuﬂdr|exang>lé§nbiwrw¢1r-hw|secsthdas@rof skill in
injected directl]y with the fluid or utilizing a needle or simlar

devi ce. Es stsﬁtrﬁ@mapt ait fat gysable m@%mmr@ulatlons may be made more
15 bi |
15stabili Z?ﬁ#g‘%l@??i% @@@%r&%\ﬁ o rﬁahé\%ﬂr%ehfra iBh&BF ers wit

i njecting Into the“contact lens at t esire
| ocat i on( s)gre&teyaffinityOfor Watist, fcate&anapleeméﬂmdtﬂﬁﬂamdsmkhérmnt@ durable
contact lens 102Q to cretead m c stalllztlon/tran one
(05 i th ETERqes EIAps MHy etaeiuves 1o REIRed G DRbAVesaiEe « ne
mat eri gly i tth pﬁ&q.[ k s
nser tign ??Qb'ﬁéymbﬂﬁgt G e et aﬁéﬁ"‘ifnﬁé‘m péniRer

i nj ection tmdwlpiayeﬂhglemaglwbla:mnpﬁracryjatet he curing process. For

exanple, the injection of the material may be done before the contact
lens is fully cured and final cure would take place after renoving

the needle, all QH"d&oHﬁc@Wl’eﬁ 86l ARGRE! ékeh@laﬁ%@ﬁﬂadd\%ehmcﬁleaéﬂnbh?n

cure it closed. 25 In accordance with anot her exerrpl ary
enbodi ment ,dvanaprio steiliagtiondransiafionaeanesanay @@tr@al@ﬂd by padericting geftaism

L1 add + el BReY RRREDRls St i or i b R TRtp . 1none

materi al, iex@mplaff &@hBodintsris s printdold eprbiic stapilizhtiviwtaasBlibnapped,

t her eby form ng the one or nore dynam ¢ stabilization/translation
compaosition 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

20 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 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.

25  Useful curable compositions for printing dynamic stabilization/translation zones
could utilize curable monomer mixtures having a relatively low diluent level,
thereby resulting in localized zones that will 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

30 equilibrium water content, a relatively low elastic modulus, and a suitable pad
printing viscosity and volatility, a dynamic stabilization/translation zone pattern
may be printed onto a front surface contact lens mold having utility according to

the present invention. When fully processed, a contact lens having such a
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zones. In accordance with yet another exenplary enbodi nent, a
contact |ens may be manufactured utilizing rotationally-symetric
contact lens nolds, as if for a sphere product, while utilizing
mul tiple curable fornulations that, when cured, differ in their
abi lities ti6aBHRYWdRecomArisedindiat Irasdwp disithet cueblerwnomest hei r
nmonomer co e pe=Tunel [ - Kill
in the rel g@gﬁ?lrag@lﬁs.t ngt hgur abl g‘%’é‘%ﬁ”&@@eﬁ%@%ﬁ%ﬁ@ﬁ ﬁ%‘?ﬁ%u%e
made nore ldythaapdistabilizagiondsansiationcnes et misid hidgher material that differs
concentrati.ons of ppnongers vvitlg \great er affi nitx‘@gor wat er,

h

f
exampl e, b KRBTSO QTcEXaBipIe e 186 0BNTal s BBNBMSS GRS AHOT crossiink
formul ai ongerghy, HanadbURNeY i ARG AESUHRIYASALEd MRS

by varying the anobunts and/ or types of cross agents for
exanpl e, etambediment ytbelord orenbecdynaie. stabilizatidritransiaticlapoeesétehnot

still anothget empl ary _enbodi nent,,. one or_ nore dynam , )

Stabi | oot (GRS Fafebdhel S st SiadCap sy 0pga Taving ilgred
certai n 15pRehficaarRNbiysicd bAsleribis ve during the contact |ens
fabrication process. In one exenplary enbodi mnent, a printable dynam c

stabilization/translation zone conposition may be fornulated to

achi eve,.rel ativel hi gh_ equil i bri,um.wajer ntent, for exanple

aroat of0t han si P39 P FlTe SEbuEASRENsEIan 2anss iafe Pad BISHANIR,
for exanpl gront ea/el Wil tARYSN EMrabld)iquid imondmes kiR Vo B ok iies &f of
20skill in the relevant art that the expansion factor (defined herein

by as- prodlee segure geoylghesuch thial B avih popelyaedee wihshe maiessl tbat is
1i qui d , ] . ddi. .
subt ract | naeggT RSBt Ao KbBieRlerds AT TS 17 Pl thipamis

di l uent | ewsedhilizdtiengrgrasiatiopnzdriecit @hehsicalich@aietio tBy bulcofe dthtidie
di luent level, the expansion factor is reduced. 25Useful curable
conposifi ofeNs: NAdFUChiZoNgSHFA FPCessalIa Ini 2 similsn manpertathe Rulkgnaterial

could utiligeh&LEsBLEIcpRNOMEr M Xtures having a relatively |ow
di  uent | eve?n, t%er egy resulting in localized zones that will absorb

nore water and protrude fromthe front surface of the contact |ens.
monomer i Kt ur ¢ ABOHBRIBY L P Rg P et s belived to be e most - ©
practical and preferred embodiments, it is apparent that departures from
20  specific designs and methods described and shown will suggest themselves to
those skilled in the art and may be used without departing from the spirit and
scope of the invention. The present invention is not restricted to the particular
constructions described and illustrated, but should be constructed to cohere

with all modifications that may fall within the scope of the appended claims.
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30equi libriumwater content, a relatively |ow elastic nodulus, and a
suitable pad printing viscosity and volatility, a dynamc
stabilization/translation zone pattern may be printed onto a front

surface con I ving utility according to the present
i nvention. W@hﬂﬁ]ﬁs’bﬂwggﬂged, a contact |ens having such a

feature woul d be conprised of at |east two distinct curable nononer
fornmul ati ons. Furthernore, the resulting contact | ens woul d have

proud dynani ¢ sthbAniophthalrie danse shapad sedctimensinmesi tag useirsosys, the
mat eri al t%@%ﬁ%“gﬁ@%vfc@ ch?'gm,fs% Jdon, for exanple, water content,

nononer co or "crossli 5density, fromthe bul k of the

contact |ens. Actectectieylens havinghamoptxesms aith £stiestioreagiontineluding
or nore dynam c stabilization/translation zones are not fluid-filled

sacs, rat hdar disfancegarestionrentiesyar dyeriasiegion ksl ing eAnCArEgdtioned
acs, o ye . _
chem ca a{lg)r’%}ﬂg%'%:@?lgpgfam%%é's%?rouﬁgfng Jh%ﬁpﬁltﬁzgln%?gfogtfsurface and a

stabilizat Ion zones are p ront curve
wi th tail oreatkaurtdeleeahdqui d nononer m xtures, the composition of the
m xture should be such that if wi|l co-polynerize with the terial
That 1 5 voed | n SesBENE Gmphantabheai TPENEION ZonARCHRARSFS Indhe

printed dymécﬁéﬁé)béw@éri @%{i@%ﬂgﬁﬁd&% ih%hé?)%ﬁ%ﬁé}él)éoﬁgnl‘ﬁ%%t

to the bul k of the contact such zones a rocessable in
a simlar reastend compkariitdnstattosr Zae lding iernoe fraot aldefsrmable material

Al th h sh d d i,bed. i t o |.] dta be.th t
oract oal -t SRBRMRR AN AEsHIcREr mieraqt bR iRl bl e GraharEn e

from 20 speghdd helgsd égggzéaemwimf&ﬁﬁw&ﬁenm Shex&t oMd torfpftst

t hensel ves to those skil in the art and may be used wit hout

departing firanslatios zpie interants withhfiwe eyelidsdoiensara that thaheapeersestion

11| o BB B ML ot B BB AU Eh B G4 RBsef s bber
nodi fi cati iife dfhabtramnt bakupsidddirectibe, Hedaedrtandiccapaaibaashtios ailiga.
with the pupil of the eye.

2. The ophthalmic device according to Claim 1, wherein the corrective

lens comprises a contact lens.

3. The ophthalmic device according to Claim 2, wherein the contact

lens comprises a soft contact lens.

4. The ophthalmic device according to Claim 2, wherein the contact

lens comprises a multifocal contact lens.

5. The ophthalmic device according to Claim 2, wherein the contact

tens comprises a foric contact lens.

6. The ophthalmic device according to Claim 2, wherein the contact

lenses comprise a toric multifocal soft contact lens.
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VWHAT IS CLAI MED | S: 1. An ophthal m c device shaped and
di mensioned to a user's eye, the ophthal mc device conprising:
a corrective lens having an optic zone with a superior region
i ncluding far distance caorrection optics, an inferior region

i ncl udi ng near cor f B2 OPHNaNPIG davice ageardpdedilain e Whereipdheaiak pashene
optic zone, i : t
one conpl i é:r??n %{?ﬁgﬁyﬁgﬁﬁgﬁlgﬁﬁ%ﬁzﬁé %@?g%dr ggggjrp’hr{.l 8[0{] ﬁéerrécﬁ? a%qd
| ens bet wegositiometirtorihtesantd itictheseyelidse i n t he peri pheral zone, the
at | east one conpliant translation zone being fornmed froma

deformabl e material and configured and positioned to interact with
the eyelids of & UBRE opHtaIMRAeUELICLABINTBICIRIRAC WIRFSR thE ®fbrmable
inferior direction, the at |east one conpliant translation zone

i nteracts wnaterinhehangss shepecuretesayelid patssiuhe dneag btiokingct i on optics
align with the pupil of the eye and when the user's eye gazes in at

| east one of a straight or superior direction, the far distance
correction opti @ Phé 8PhiMaiiic dyidd Bédor8ing tBECIENE 8, wherein the d&Rfimable
ophthal m ¢ devi ce accordi n%_to daiml, erein the corrective |l ens
conpri ses anatenabecampeses a biocompaiblerhquid steyaltempetdiviece accor di ng
to daim?2, wherein the contact |ens conprises a soft contact |ens.
4. The ophthal m c device according to Claim2, wherein the contact

| ens conprises aomite bpkthlalfiRderide 4&Fding to Clain® 8, WheréiRffidal m c
device according to Claim2, wherein the contact |ens conprises a
toric cont seformatde material cagnprisas apipchaInatiblaiesl aeyedeangraigre.o
Claim 2, wherein the contact |enses conprise a toric nultifocal soft
contact |ens. 7. The ophthal m c device according to Caiml1,
wherein the at HdasTheoophthaimici devicedyamingtto BisinaB] ahersinehd S
configured as a protrusion arranged and positioned to interact with
the eyel i dsleformable materglcamprises aplocaipatiplegasabtieyr)tareresatrm 1,
wherein the defornmable material changes shape under eyelid pressure
during bl i nking. 9. The ophthal m c device according to Claim
8, wherein the déf orhmbplethatmierdenvicecasqordingdo Llbino8pwhataibltles | i qui d
at eye tenperature. . 10. . The pphthal m ¢_devi ce according to
SIREAN L R e R SR SRR e B D

gel at eye tenperature.

13. The ophthalmic device according to Claim 8, wherein the
deformable material comprises a crosslink density different from that of the

lens material forming the contact lens.
14. The ophthalmic device according to Claim 8, wherein the
deformable material has a glass transition temperature of less than about

thirty-four degrees C.

15. The ophthalmic device according to Claim 8, wherein the

deformable material comprises a silicone based material.

16. The ophthalmic device according to Claim 8, wherein the

deformable material comprises a fluorosilicone based material.
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11. The ophthal m c device according to Claim8, wherein the
deformabl e material conprises a bioconpatible gas at eye tenperature.
12. The ophthal m c device according to C ai m 8, V\/nerei n the

def or mabl t | 9 th tact
ans, o T SR SRR Cdtr eBSaBing tn GBI ¢ e eunor oi
the defor ”&ﬁf@rn‘i@&l@%éﬂeri‘é%%ds‘ﬂﬁﬁme@ iRTLERNityNHK tﬁ@@éhfa)ét F@nfsf erent from

that of the lens material formng the contact |ens. 14. The
ophthal m ¢ device according to Caim S8, vvherel n the def or mabl e

mat erial has a tra erat
thirty-four deg?iéqg1 ?Ee opﬂ%almmlgewg%@cg?; ﬁ%n(P% rﬁ@cﬁ?dl ng to
Caims8, Wf@#rﬂa&l@%gféfrﬁi ey feaifBY ith ac‘;ﬁmércne@%oanﬁg l'i cone based

mat eri al . . The ophthal m ¢ device according to Caim S8,
wherein the defor mabl e material conprises a fluorosilicone based

wher ei n ihe det oirabie oRREVFRT S Tabot FER CRA B Srmhdle

contact | enfsformable matkfial WhRinaRBtprelettive doxufing isaseamichattintpc4&dig imtBe
wherein the defornmable material is contained wthin a protective

coat i ng. contact laws. The opht hal ni ¢ devi ce according to d ai m 18,
wherein the deformable material within the protective coating is
positioned in a cavity in the contact |ens. 20. The

opht hal m ¢ devi c®.aThewdhtigalinic & datena8cordirgy ©i Qlalmes, d&femeumhbe
material is covalently bonded to the | ens materi al f or i ng

contact | erfigformable material iscpvatedly Ssmdgglifitee A r@@teo{@émrm'ﬂ@ the
Caiml, whereiqthe at |east one conpliant dynam c translation zone
i's p03|t|oned Inan’inferior portion of the peripheral zone. 22. A
met hod for making an opht hal m ¢ device, the nethod conpri sing:

el udng an optlcal 13 GRBITARTIG Bt PRRIBIELI Gt o AR SELhg i st

correction QR éGRpliditHynamic tr‘aﬂ%f&ﬁ@ﬁrz%hbrigP@B:tlbﬁé‘é‘in AMRABPhbABH of
dynamc transl ati on zone Into the contact lens, the at | east one

conpl i ant dheageripheralizohati on zone facilitating notion of the optic
zone of the contact lens relative to the pupil of an eye for optimal
visual acuity, and wherein the at |east one conpliant dynam c

transl ation zonedepngethollfooHiakh opﬁmaﬂmm%@ thehesthed conighiside
eyelids of a user such that when t user's eye gazes in an inferior

direction, the dormiagsa cgrnf@ct:kﬁmﬁﬁoraiﬁeamgwafﬁs@yop@nmea@cmiﬁctzlgnélncludlng
ol Saaﬁéfh%ﬁp%%&ﬁ*%waﬁﬁﬂg G5B eBeshon RBRGEERY A iR Yl

| east one afnga straight or superior di r ect ion, the far distance

correction opti C[ﬁcc()’j‘rlplogrgzzzntlnvg\sjlI étr}eésr]teon%ugérlnpl(lgnttdr;/%an%/lc translation zone into the
contact lens, the at least one compliant dynamic translation zone facilitating
motion of the optic zone of the contact lens relative to the pupil of an eye for
optimal visual acuity, and wherein the at least one compliant dynamic
translation zone being configured and positioned to interact with the eyelids of
a user such that when the user's eye gazes in an inferior direction, the at least
one compliant dynamic translation zone interacts with the eyelids to ensure
that the near correction optics align with the pupil of the eye and when the
user's eye gazes in at least one of a straight or superior direction, the far

distance correction optics align with the pupil of the eye.
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23. The nethod for making an ophthal m ¢ device according to Caim 22,
wherein the step of formng a contact |ens conprises formng at | east
one space in a predetermned location for the at |east one conpliant

dynam c translation zone. 24. The net hod for
opht hal mi ¢ deV| 0%3 atiempthgd for ruahin@\emzomvmemprdetvm@ @ch?lag o é}larnng

tact b t
fhe at | eactd e RAE S ENRH AR B3PS G PUER rofmiNe &L RB5t o
def or mabl e gpaicerih al pregbr@mitdPIoTBHb® faHtHE Mt tdHst Rhe SR fiaPX Byhacidy
t he eyelids during blinking. 25. The nethod for maki ng an

opht hal i ¢ tERASIAPN# - ding to C aim 22, wherein the step of
I ncorporating at | east one conpliant dynam c translation zone into
the contact | ens conprises directly injecting a deformable nmateri al

into the contact24.eTise aiethog fedatkihgidrechhthamic deviceraddoediag td €asitn
one conpl i ant dynam ¢ transl ation zone and sealing the injection

site. 2, »iergindhasionafl smingricrgtas I%@ﬁaewem@éﬁew%m di ng
to Claim?2 | r I nt
dynamic t rifns A3 PyRarhRE e of DS AR i erl e R AaIRE T AERALE

a contact |omescavity| the défolrmakle materiat bdun@fcﬂf@nﬁatﬂbmldeathe/pmsearast ic
and/ or chem cal erti t the locations of the one or nore

conpl i ant cﬁ?‘ﬁgﬁﬂ@) [F' Eé?gH”EQE@!@ king. 27. A nethod for treating
presbyopi a, the nethod conprising providing a contact |ens having an

optic zone wth a superior region, including far distance correction

optics, an inferdborThegisthod farahaking gnnaghrthalomic eletviceraazptding to é}hairra

Compl 1 ant. GPmEeES T8 STor PRCSRERURY /SRRt ah DS FRRn B asiion

of a user s$46B ihdahe WoRkadt hdSGhpRsEY 8ird@dEAR e‘cﬂn@% d&thbRREIDIE material
direction, the at |east one conpliant dynam c translation zone

i nteracts witohhe lsentaptlenssatapeatatereinaaloaiionfenthecatrieastt drencapplian
align with the t he eye and,.wh e user. s eye gazes in at
feast one sePEnty Pahgffion 2ot KRl e ISt oY oot ance

correction optics align with the pupil of the eye.

26. The method for making an ophthalmic device according to Claim
22, wherein the step of incorporating at least one compliant dynamic translation
zone into the contact lens comprises fabricating a contact lens having at least
one of different physical viscoelastic and/or chemical properties at the locations

of the one or more compliant dynamic translation zones.

27. A method for treating presbyopia, the method comprising providing
a contact lens having an optic zone with a superior region, including far
distance correction optics, an inferior region, including near correction optics,
and a peripheral zone surrounding the optic zone and including at least one
compliant dynamic translation zone which interacts with the eyelids of a user
such that when the user's eye gazes in an inferior direction, the at least one
compliant dynamic translation zone interacts with the eyelids to ensure that the
near correction optics align with the pupil of the eye and when the user's eye
gazes in at least one of a straight or superior direction, the far distance

correction optics align with the pupil of the eye.
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