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TREATMENTOF OPHTHALM CCONDI TI ONS Priority I nformation
The present application clains priority under 35

wh2@®5062819.19(a) to Mexi can patent applicati on, POIDUS2004/042660

PA/ a/ 2003/ 011987, fil ed Decenber 19, 2003, entitled
"METODO PARA EL TRATAM ENTO DE LA PRESBI CI A | NDUCI ENDO
CANVBI OS EN EL PODER Y FI SI OLOG A CORNEAL" which is

i ncorporated herein by reference. Field of the

I nvention The present invention provides a systemfor

treating i.a, j h ' ' {.Sm

and ot her Tophaaa TaS R BAEEL G CONP RN
the cornea ofthe eye, including the cornea' s dioptric
power. Background of the Invention O the four
refractive interfaces @fjdiip IRk matioa anterior surface

of the cornea provides nost of the refractive power of

t he ejfée plsertapplictionstaims priguitygindeat 3% Uehi §jlt(ahtodexican

BaFR ol Pate P RAMBK Al PecBbithTor o Suiced
FREE YD OP /A BISTRA TANIENTO WE BUCIR BSBIGIAPINDECENDO
hyper opi a. These t echnggues i ncl ude keratoto

MBS EQUEL PORER ¥ FEIOLAE A GOBRMNEATR ivbiehercorporated herein
ll?an%l ar keratom | eusis (ALK), photo-reactive
SratsiFYeusi s (PRK), laserassisted in situ
keratom | eusis (LASIK), |aser intrastronal
keratom | eusis, |aser epithelial keratomleusis

(LASEK), conductive keFildpfthefavedion and scl eral

resec ] e . .

D00/ d18gsa SpRtioh BRFfac A Al ABRME RE o, myopia

by P& épid SRt ghatt8h, 2d%bthdr,opBthalibid;cobdifiohs FBifiduding o¥ariydd in the

5,529,076, 6,258,082, 6,263, %;9' .each of which is

icpmen pbihstcyer indpding thy cqragads digelic POXGST t hese

techni ques work by using various techni ques to change

the curvature of the cornea, but they are limted by

how much refractive Barckgrowahofihe Iovertivned and t he

type of patients who, can be treated, using these

t echni §f<zt€.l'gf§e}ctuva in eﬁél%ﬂ’ér?tyga th aniggprstacs of (g cornea
. : har

R O B O e e i ng

itevhinBjueskavierbetin deveboped awhiclt thangel tlenmmditlmeiof ¢hearoaitearin order to

abl at i . e . . .
treat ophlicllgalmlc conditions involving errors of refraction such as myopia and

hyperopia. These techniques include keratotomy, keratomileusis by a freezing process,
automated lamellar keratomileusis (ALK), photo-reactive keratomileusis (PRK), laser-
assisted in situ keratomileusis (LASIK), laser intrastromal keratomileusis, laser
epithelial keratomileusis (LASEK), conductive keratoplasty (CK), and scleral resection
(see published US Patent Application 2003/0139737; US Patents 5,144,630; US
5,520,679; 5,484,432, 5,489,299, 5,722,952; 5,465,737, 5,354,331, 5,529,076,
6,258,082; 6,263,879; each of which is incorporated herein by reference). All of these
techniques work by using various techniques to change the curvature of the cornea, but
they are limited by how much refractive error can be corrected and the type of patients
who can be treated using these techniques (e.g., in some patients the cornea is too thin

to safely utilize techniques which would further thin the cornea). Some of the



areas of the cornea thereby increasing the risk of
i nfection or other conplications. These techni ques

wabk@s/némigel y depend on the dexterity of the sPCTESV04/042660
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perform ng the procedure, his or her surgical
experience, and his experience perform ng | aser
ablations (e.g., with a Er: YAG (at 2.94 mcrons),
es %er(rﬁﬁklﬁg QélisichsTh EeddbENca WARE Gﬁiﬁicfnﬂmlf% @hdiMdr ablating
state | aser (at 2 3.2 mcrons), or optical
paawaméﬁlm @Ort)@cﬁhmlehl’ insreasioR@je Tislsef infestion orothercomplications.
PP R TRAG IR AT TATHED PR LB B Rpas e

CiﬁSd:dd@tﬁ’e Bisesiitet Qirgltalaipederttesaml Mis eﬁﬁeﬁ%ﬁ@d’\pdmﬂmhfgt leser ablations
amount of refractive error to remain after the

pegeatith & Eaeh(idat 294 Bigrony).dme Y3 lasai @b ebauhé nyewons)e Raman-
PR odeBhedith 18 iyl @SR B ffliop o)
| lngee Gatl 2a7-3Padkiicagns).t nore difficult to correct in the
future,_ When one_can ?ot meet the vis rmnds t hat

the paEVenmoreadse sechpiquesas dimyieddy ?l§f‘ sfp qubegpgal or
té%;éi‘éj fidie ORat th@%@ﬁf?:Q%tgd?m&%aﬁﬁﬁ% 4 %ﬁal g@{réi‘l' H8derate, amount of
y doné by

ractive error hi's 1's usua prescri bi ng
aepfragiasses to pmese pftdithe pmoedum and ﬁmtszébwm)g onnemfaohmmtjle
a, Sec nd. sur gi cal rocedure kno

%rﬁqij?fﬁ“ﬁn Offfiear and fog Tar i,poe {nig %‘ﬁa lipgece é@’lelr@ﬁammg

oLfeflxd&;Jeaé}fdrY&g@{]llécpt?] Fﬁﬂ%r %?Eﬁlg \}f Iﬁgfyl;ﬂr%ﬁ’rb%ﬁ t§ Eglecé in the future.

si gni ficant correct
viVdien one vamnatinydet t‘hes&mah demandswlzs thieepatentwneiraethabl e.

B 550 SR, A BB A v
Pér?o?bm’lﬁ’é B us@IBUH8 ‘B%r@@nﬁﬂg %S/e [a8%s W8 &EDfhg dofitalt lenses, or

| ack of | ens aCcommodati on, prevent s the eye
fpwfnrmht;gw:gsamgnd slsgfcak:lmcedﬁm (@opimmxbytkmn avafietoach®). Therefore,

U e bbb SR e e B v it
OQidGCEE SislPYf H@ﬁﬁ ﬁl&oﬁ%&tﬁbl@%@ﬁoﬂ EvenORiYIEh S8coRdard n'ile"a@t!ire is
focal point, the pupil to shrink (myosis), ahd t

I@msldlembimcrease its dioptric power, thereby
i ncrea |tséfturvatu rder t.o focu

of neaPbitiraafighiR i el Phaste 1y Be SRt JeehGurpRie also had
Chird tinffdRavesd F’I‘éﬁ@lopﬁc SI96TRERH hOSho?f ardft dHeRt B eSlacl®8f lens

a person ages, the I'ens of the eye becones |arger,
t dvicerarodation Wluslsp@mﬁs the ey fiosechemgingdts foenst fis phenomenon

eventually occurs in all individuals over the age of forty. Accommodation allows an
individual to see nearby objects by causing both eyes to converge on a near focal point,
the pupil to shrink (myosis), and the lens to increase its dioptric power, thereby
increasing its curvature in order to focus the image of nearby objects on the retina.
Typically, young children have a total accommodation of 14 diopters. As a person
ages, the lens of the eye becomes larger, thicker, and less elastic. These changes in the
lens are largely due to the progressive denaturation of proteins in the lens. As the
ability of the lens to change shape decreases, the power of accommodation decreases

from approximately 14 diopters in young children to less than 2 diopters at the age 45



|l ens are largely due to the progressive denaturation
of proteins in the lens. As the ability of the lens to

webasgesshape decreases, the power of acconmpdBCT/U82004/042660
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decreases from approxi mately 14 diopters in young
children to less than 2 diopters at the age 45to0 50

and to about zero at age 70. Once a person reaches the
stbaanafo BE&E YRR dge YMEORYE pEBRH REcHRQGMSRSke of presbyopia, the
permanent|ly at an alnmost constant distance, which is

| eviegemnging &acaised prathabentlyled ap Blpaest apnstdd distanee,i whitle & largely

t indimidual ;s .eye, The. . | pnger

DSl ER o BB GRS R R B Ry g v can o
dbfgdr abEIRBd4te to\eRbokH fid€ ahd B ashRSng\hrt HldbNSerstAe fwear bifocal
segnent for seeing far and the | ower segnment for

selasspywith dre upper seomané Farlsesing far and sheclowen semenhfod seping near.
b ' . ' .
g; S:C %@MS © f%f’vvl?‘gﬁoz F‘Q‘g"y S %ﬁoh %%’8 8%%&58?%3%‘ a‘gﬁt% ?gersvl}"é {glke into

desu othek akrcisrifoheiswl 8y stérh.e Fbt elagipl€ aBig ividw 8oes not take into
functions necessary to orchestrate the eyes,

th
rifsewt dhe Righerepgnisive functiops %ﬁcﬁsﬁaWc‘logﬂiPh?@%{'W éhw;a,gthé muscular
CAET b8 0650 B 65U A0y 1S FGN ) lon. T
anen@yson teflhifuesndssrilsidabpye (e, tie ifyopemation of b ejeeBASIK

that cause positive areas in the central zone_ of the
CIBP%VémB‘jD: Fb&@ﬁ@reewa uques that GAUSE PRIENE pEeRS #Lihg senifrad zone of the

a&qnéal'lﬁ' 1ﬁ&1£iﬁ% @héfn%%% |ﬁ1t tih? gﬁtgﬁheﬁé:ﬂ\):}xg% aﬁ,éﬁ?ld‘fﬂ@{bg:@ra tg%.gction or

scleral rigidity, musc zonu
| ingrlenst dhangaihe aolerd aipidity, ghisey nmukcle had zenslepamiigcrease the
re invasive techni ques have had very limt

ot her d
AFCRBEOR R PSHE HidnpleBs Yo ehermnaeenypsiveseirayes gave had very
r ; ar : i
e s A R et S
behizty alfsoufces heleleg te dadktaf figld nndersthwdiag of thie phipsiological behavior
brai n, the .nervous, syst nd the nuscul ar system

CHADT g B PRSP R Pt 16 R Yy G e pusculs
tHi8tehR RSt Rdsd BBAurdgt b |r%§/&ﬁi8§g%éﬁh@ BornPa and lens, and

surgi cal techni ques perforned n surgeons.
Obbideklofipiesifict i susgienl ahuiqueoparfemed pyibstiao atedons.
equi pnent .t asure varioys paranet.ers.of .the e in_
order  Dante EaglogRE bRy et 1o pNetan s gyah Sayiptimay eature

SRS bhiaReRels HBAS WY& TS B1Ral pedbydpRl MWkt 20en BdSnost
to the fact that the cornea and othér parts of the eye

asophistipatechmeasnreménts grepstiapprokimativas dudter the fiace that the cornea and
n r ous riations i ch cannot be adequat el L
GBS gt i e e ptlRt B R34S B S ptimepor gavitions
| WRiRR Shio® bt QdRfufel s @ds¥ribdioyy NAMtd &2 of PAARRterd, EARo, it is
retina, and other parts of the visual
impossible to precisely know how the cornea, lens, retina, and other parts of the visual
system will react after surgery under different conditions (e.g., near and far visual
stimuli). Furthermore, it is impossible to know how the cornea will heal after refractive
surgery (e.g., the final radius of curvature).
The limitations on the existing treatments of presbyopia stem from the fact that
these techniques consider only one anatomical region of the eye (i.e., the cornea or the

lens). Any correction of near vision in turn causes the far vision of the subject to



systemw || react after surgery under different
conditions (e.g., near and far visual stinuli).

wo-noshesnore, it is inpossible to know how t heP€DUS®A4/042660
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will heal after refractive surgery (e.g., the final
radi us of curvature). The limtations on the existing
treatnents of presbyopia stemfromthe fact that these

IRaiNhd U 8dGiE0S, tHeY et fMiARS hwdcLhk cyeaiiag @ionghthers,
he cornea or the [ens). Any correction of

%E}sgrémcgq; medelpfithe eyecwhich seglpes therindiviqughitysmdiumiqueness of each
Ceat toding Thon.
SR U, S B2 SRRSO, At o

@ inghy mathematioddehodels dfithe eyeandtitscdonpegbgs usediii@alculating
i ndi vi dual i tg{t and uni gueness of each s,ugeect' s e

es. .
remneabpayyr @nd thegooyeay b hegglofrd(eigs 1A% ragingls (Fullstrand hwpdel is

. many mat hematical nodels of the eye

%@?@8%@%@%@% used in cal cul ati ng corneal power

and t HEhepefory a aéed Reenapisdbea gwcgssfuly mn-invasivertygatment of

cul | st ' I :

b rmits oioRiSen ol Lo EoRe BB S apinic
NORaiiBN SRV YRide 8] LerRhs RERAMEIRY Ghia, HypeIoPROLYA adiidhditism.
trealtlrrl\ént coﬁgrc}%a%gg&beé ussed tgigtqrjé(gjtla ot her Bgdpht h%\l1 1 C e
conditions involving refractive errors including

myopi a, hyperopi a, a{kdqtﬁ{sptéimgggﬁ]ie}r{\awﬁummry of the

I nvention The presen Vel B 3 system for
treatiTge ﬂ@&hhﬁl_lvgﬁt‘?mﬂ%ﬁdid%é 8 5tk 64} 1R1tiRE 8pRMAR& conditions such
myopi a, hyperopia, astigmatism and other conditions .
ianpodsbyemga,enyapia hiypenopfay atiginatisof andhasheryeonditiess gwetving errors in

E e A SRR L S B A
LRARE bEHE cWhies hAtuieR aSdyhnRRiShRRsteRictiV & R cBRGHE Vhich alters the
ther ebt){[hal tering its refractive power. The patient

{

sbapropftthe eeraen, daarelasaltatiagtisaefransive paven Thespréient hetnghireated
or..her, visual .needs, and f.he physician or onet ki.st
RS e B R Rop BT 5 B Bt A RarPRb RS o
| JphGhevEbd 128s hedRediaaR flonetheagatiatt ab hrlipsinfnhatidd®garding the age
patient's visual needs (eé;i:].(, wor k habits, dail

Hgeds (&

| afftle patient theepatient's ¥isyal Suigrk heisss dribnkifed.dhepatient’s
{

R b A BRGLIE AL BB BT B, 1

tthRavadtRAAdikidaly JTRbcley@son eil@iteted aMdthiae£h¥yes is taken into
duri n% the treatnent procedure. The treatnent involves

vasaPUR guring the tispipend peededieg. doAtigatmantyelyes yepdagapet of
t}ﬁ‘gsc?i%&] EhtiH ?en%gmoqjes?nta‘ﬁé bR 0B HRE gﬁﬁlﬁﬂgtkﬁﬁé a pharmaceutical

composition (e.g., eye drops) formulated for the patient to allow for reshaping of the

cornea.

One of the many advantages of this system is that changes in the cornea are
made without utilizing any type of surgery. Another advantage over current treatments
is that the inventive system is.dynamic, gradual, and interactive; therefore, it can be
adjusted or repeated as many times as necessary to meet the visual needs of the patient.
Also, the changes induced in the cornea are reversible. For example, the technique may

need to be repeated due to progression of the disease, changes in visual acuity, aging,
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conposition (e.g., eye drops) formulated for the
patient to allow for reshaping of the cornea. One of

wao b@soeasys advant ages of this systemis that che@yEs2004042660

the cornea are nade without utilizing any type of
surgery. Anot her advantage over current treatnents is
that the inventive systemis dynamc, gradual, and

icRhged el Wefking Retisf eHaBiged ih r@a’il’lnéol@ab@tdj aist Bﬁéf@ﬁbly ethe alsaal needs
as many tines as necessary to neet the visual needs of

théhepmtliee'mre meft $idth th%ﬁfséﬁﬁﬁg@@t i nduced in the cornea
are r erl StI bl 1ev%: e § S‘é{Hleﬁts 11t1 Iﬂl f tu?\ﬁalmjg Q¢ ﬁler[:%ynéaeﬁlgh ﬁl%ents are

be repeht 0 pr gression o i sease, chang

iuled tcSM@zisuf:thﬁb tofractoe E@wﬁ*‘tﬁtﬂ@&mh&h , iy ddirngudealfi Itlie‘scornea the
changes in reading habits, etc. Preferably, the vis
rbislimese pf thesopen; dthe shapgef thg aowlar globei(k & the Maltwfﬁr of the

FoE ARk BRI b dFor A R IR ol thd (B Ao O the

cornea runents are USG

rdokeadd by nduoskis deferlirdcosanod cortthr& lensriy pdeserébed ffor ye by the
cornea, the thickness of the c shape of

thstierfe fihgcopreienses ate chopgpebas & ’3158' el&’flthlf%% cyey in the
?&)tsféhof Qﬁf&tér%t%hﬁ)exﬁﬂ? ?&ﬁﬁ?ﬂﬁélﬁaﬂf@o;{gﬁﬂ%@ Aétef crﬁfd mul’uple
ced

ange I n curvature o e cornea to
deripherahsmhes to indtceathangestiadie dosimesl physmlegacanche&ﬂtdlmr In certain
use by the patient, The contact |enses are cho

wg%f@ahre?mf 18§ FordRck feos exertRressuEs o, ks cppiral ﬁ@nep%’étﬁg Fpigea, thereby
ARLSRd Min n‘ﬂ‘%ﬁﬁﬁg oﬁ?@ibﬁé 27%\%?' In &fer dnthoARthif&!the contact

ianet & an tlpeperlp zones to I nduce
dbngrests pressure acthe pelaﬂ)hemj’l yEthelcomeaaptherehy steepaning the cornea and
t he contact |ens res

cert ai enbodi nentLs, er ur
&ﬁldmedj IRIFE PAYeL, oI qoptach lensgs,Gastan msraéﬁelﬁwgﬁ Peﬁ?ﬁ@y change
técﬁg o%&% (o ﬁlead% dadl! 'a&ﬂe&“ﬂle AR sh doéh\ﬁecﬁereﬁir' 1l Qﬁécﬁwe power

Fments, e contact l'ens exerts pressure at
pecdahar the qnbtld:rhe Toeocomact letses vipd is tlecipeertivg sy$temaos pregerably

i |
cfateneltyisi PERsLaortr e T R UM AR GE el Bgsgerably the
Qontdeelchs ré?@ndt%p@&ﬁéa@l‘&edeg e(‘f‘ﬁﬁ'o"ftﬁgkér%ﬁfgya 'Tqiletcbﬁﬂ'a@tk]}énses

the refractive power needed by the patient.
coay bespeciatly wdas"edhe patidné bemgdreaied corshis tartach ﬂ@lSeS may be

f. bl ff I f riqgid o t |
Five ety Rt St i iinepE s SRR e SRR
CRArAfed W&u@fe@td"ﬂm Q% fhecatited HasEOnNeRe Ethea, the visual

ort hokerat'ol ogy. The contact |enses may be specially
rlaelteOfymf thmpatmt, |tlmvati@et nage, theapagidnt’ violarinee ob thedenses, the

ses qgﬁ g Btn }5 rg%cgggcfz%rcm%%bgg ci>(1r(1e 1r31aetsc%beg}/etc. ﬂl certain
embodlments, the contact lenses are worn several hours per day (e.g., 2,3, 4,5, 6,7, 8,
9, 10, 11, or 12 hours per day) or all day long for several weeks (2, 3,4, 5, 6,7, 8,9, 10
weeks) until the desired changes have been made. In certain embodiments, the contact
lenses are worn overnight. The contact lenses used in the treatment may be changed
over the course of the treatment as determined by the ophthalmologist with consultation
with the patient. The present invention may change the dioptric power of the cornea by
up to 5 Diopters, preferably up to 4 Diopters. |

As well as wearing the contact lenses, the patient must also use a



determ ned by various factors including the desired
change in the cornea, the visual nenory of the

wW@2105062818 t he patient's age, the patient's tol BCHOIS®0G042660
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the | enses, the duration of the treatnent, the
pharmaceuti cal conposition prescribed, etc. In certain
enbodi nents, the contact | enses are worn several hours
plel’[amhayedtlea]g;omp%sn@n, pl’efefablﬁeye7dro§s sBitabl®for Helivay tdthe eye that

er da or all for several weeks (2,
ij e C@meéy lgg mgre 1%? l%fé@k@?d uhhe pharpgceispl cogposition may

c n t
c%%‘?%%?ﬂ?%ﬁ@ RRETiBRAR mE Chéile o GERAELER AL, of Ruce the
umedence dthedesiedtsiderdffeaty i eertzhﬂ B@l@ddlmeats, tliee:ompuslaen enhances

thetretrrent as determn y the opht hal |st
inthF PEBHUGHLSHETR e ¥ PieEieq Et/ ae gontah fena p@%réﬂo ace of the
i i t a
A RSB e B G  Aal - Fm BN i LRI
wetllagerssoveaidion gtiteh egantssuah tas tahsmsle (trea). plhutdeetain emisiliments, the

PSSR RIB PR GPh P oBRTB Ay ilF tuyB of mettodselifpse o
t}:{ltﬂyﬁﬁ&nﬁ@oﬂoq) PEe MRMA1KIBAGE the e'y@' iicgpi %}ﬁsted depending on various
armaceut i cal conposition cég sta

i f@piomwchuaﬁ &reeegs@f thecpagipain the reteh)é changeéaaingomdcan mlueeqomea

A5k A RISl MR L L ot e

NMREMABAC Blc. The @SS RPs ? aBoBEBE Bl@@r ﬁ%retd'[h%tscs‘&@ﬁ @€ ubricants,
| ens over the surfacCe of the cornea, These eye drops

t Vigrnaing.| aptibisticaianti-dnapmmatoniegentsy ahtiralergics, lannMr@supplesants

Y T

cOypiedly, ilRreyaldéspseanidhingstated eilesdt Onsdisdd dag. In certain
met hyl.cel | ul ose or pol yvinyl al cohol. The ‘ormul ati on

o?m]?%’émé'}@ P s diogs augjaduristerrduce tgess threaiimey dour tlmes or
L6 5 S o 8 0oL B 80 oL BASHER Shy ve

pmtmmsm; everg Gifleeamiiies, eveae ask hbed, Bgerl heat, @derythe hours, or every
ration of the treatnent, .etc. The eye drops may, al so

c Nt Hisruse o theckve deepsdueentinged fosias depg as the patient wears the
VedrdB ises? M PrechCihivetdh! rb\qa% g %Bfni)%)smons to be used
anti-allergi'es,” I nmunosuppresan vasoconst
arsckya mlmpshﬂttlnmeatﬂibxﬁ mgthod] r’D]ﬁkSlnmthEEphlaﬂn@ehﬂnﬁw bdmposmons may
q r.m Tﬁ ﬂgally, the eye drops ar
B oeotan Bompindiighet ¢tiye ﬁw@agy I et pationts with low or
tered once,
g e At ive Ao DR A Db R Pres per day.
I n ot hbx cetaroethbatimsnts) the phyrenadewtizal ageatsafdondinsthe egddrops are

eve iV .
1ncfu>cllec§ n t%e contact lenses. For example, the contact lenses are impregnated or

coated with the agents so that the wearing of the contact lenses provides continuous
deliver of the agents. Any of the agents described herein such as hyaluronidase,
collagenase, vehicle, anti-inflammatory, lubricants, antibiotics, efc. may be added to the
contact lenses for time-release delivery of the agent(s). This manner of delivering the
agents is particularly useful when the contact lenses are worn at night while the patient

is sleeping.



m nutes, every fifteen mnutes, every half hour, every
hour, every two hours, or every three hours. The use

w@booshe2ses/e drops i s continued for as | ong as PEEUS2004/042660

10

15

20

25

30

pati ent wears the contact |enses. The present
i nvention provides pharmaceutical conpositions to be
used as eye drops in the treatnent nethod. The

I NVentThéanRdin I Beaiidnt Hfstepolin@sful iromeatiig opAihainids $:61f1di’£10ns such
in conbination with refractive surger in treatin

papieébbtoﬁlaanm)l‘vpllaeWymlomopé\daﬁtsﬁglpétﬁsr%cﬁ%ﬁe@m@r sysf&wnmﬁ also be

O B BB DR By, v

ispabidetheiffistilie oferb@sdnt fenisas coﬂfdltlomi dmdtl&r ehfmedments the
contact | enses are inpregnated or, coated with t
pgeent snaydav alreadyeingergons g mxre tadtiopH tatmend ﬁ%@sﬂs LASIK or

WRY! aﬂﬁ gl'é Sﬁ%ljgﬂ}g%ﬁsc‘teﬂ%é}y L3S %s%fl 1 Eﬁtlﬁg @5’&&:& a@}p Yesfﬂfualt ﬂ%ﬁ ractive

agent's Cr i erein "suc uroni dase,
@bl agedising afteeihe ¢irst, pravetiurel ﬁﬂlﬁgaaﬂmtsaroyrec’dlmbmﬁ angnemaining error

b h
oHon} meodebicned Siraaiy aheyoua FSHERFF S s CommOT iagitap the
q i ah‘é%ﬁétqgeats&%m%g?ﬁtﬁe ket a@ﬁ{/é ﬂéi‘ﬁétebr \I\}:I(M? HREH er%ﬁtrban be due

e contact Tenses are worn at e the patient
|t6 otllee eqisegasidescriedebbia: eTharefara;rﬁm bes’ywasetn ¢qrren15’daé u¢sidual error
i.n treatl ng ophthal m ¢ co

It
iy Bpng2 M%%'F@Bfl éntera'lﬁfaveafgfiva%&t' oﬁ@hﬁg @fﬁém{fﬁ F 0% in’order to
s%éc{'lﬁﬂ}r ltﬁ@cﬁ@atﬂﬁae&f th@cérﬁ@ﬁ?ﬂtﬂ ghé)éﬂféht ﬁlﬁd%ecﬁét‘?ﬁs or her visual
er ab

fractlve error the 1 nventi ve
sesdse(ie., ﬂlet duendal pswet is seffiofent foe dienpatient ovistdlemeds based on the

d I t he tg, .t t y. h
%%ﬂeér%vql NET<RE S50 O, SRR TRt HEhE i Sgmet. Tn
eAfbodRient&nfk LdEedl F%@/ fs\ﬁ% Sotpdcgi c@fbéb%ﬁ& th may

furt er correct’ any res ractlv rror
reesnhibegeeing acartdrdart ilngeadp ttwq:mdamtenayTtﬂl)somblhor/\sompensatory
correction of an¥§9rem| ning err.or W thout

Jaeasties iufchicieqieriet vipian padsre dﬂ‘éP“SrCélfCPgléﬁne%? sych s low light,
BRI kil biRa Eoth@GlosOlip Aadtff Gl Measur ement - of

e def ect before the surgery but can be
due t dnemhespech dlsepresst dosutiorhprdvisone &it cPhisimdfigitems udeéul in

diping eahflorif erdtior ok BRiT qoeranate BE iiRalive fethod. Thelt
| RYPOIHtAR TRk @&ﬁe oPiREBSwWin®: 9EsREMA foy coliadt Wéhst fButions for
curvature of the cornea untii the patient finds that

hileangrg dnelfondisinfzbtingemitact lenses, attlpast one painpf guniast lqnses back—up

LTINS SRMTE VA A

niﬁﬁfucﬁ@ﬂs fRihd/paticBn BeRrdBBY, thd Aems of the kit are packaged in an
ergonomic case which preferably is portable.

In another aspect, the present invention provides software useful to the treating
ophthalmologist, optometrist, nurse, or other health care professional. Certain
information about the patient is entered into the program running on a computer. This
information may include name, age, sex, profession, description of visual needs, visual
acuity, keratometry, retinoscopy, efc. The operator of the software may then be asked a

series of questions (e.g., rigid or soft contact lenses. From the data entered into the



certai n enbodi ments, the corneal power is not
corrected perfectly because this may prevent the

wG@e@sneesmear or far. Instead, the patient nay PEI/YSIN04/042660
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ot her conpensatory neasures to achi eve perfect vision

under various circunstances, such as |ow |light,

fatigue, seeing far away, seeing close up, reading,

efrgrahd) R GRS Ay defemniedseybe bNY@MAD Mhsey 18\HedR8d f.g., soft or
Kit contalnlng itenms useful |n treating ophthal mc

clepmidh, thedqioaves m:woa@rsp ﬂ@sﬂﬂﬁ@&ﬁ’h apgicHEy s e Popigriat peripheral curvature,
nf%%a? Qdrior éh%véf the MR °p§¥rf1%hélafé & lajan s & ce{ltlreg 9N, &Pd the

OW ng:  réservorr It con ’I"'ens, solu

themeueﬂgfﬂae @eapheithisdont eThe ﬁtgftmél tmqtaldoejwfsad tadetb@dnd the
one palr of contact |enses, back-up contact |enses

SPERASEINE of thephasmpssaticalis@osifign fq 'aeamgcrlb@gléo theaetient and/or
mﬁérd%ln%r@Hpéﬁ]St ructions for the patient. Preferably,
t

the kit are packaged in an ergononic case
which preferably is portable. In another aspect, the
present invention provides sqoftware useful to the
treating ophthal nol ogi st BAEMS st, nurse, or other

heal t v gcanarPrifassh 9131%@11 ag% FhdReihNf %rg'ﬁ; hﬁﬂarﬁbag Léf&ell as non-

the patient is entered Into the program running o
chnpmtmmaffhhsluﬂnfgofmkamplenmymaﬁ bitds, mepties, agg:lnbsam and fish.

de cripti.on.of visual  needs, sual
D rEgPTy s us B A 0 PSR (G o s B5anse gt b rabbit
ti‘ﬁmﬁl@é}l ‘A@B 4 feRateo gf 1A RRAINSIIYdi YRS thOMmal is a

r|g| or so t contac enses. Fromthe data
eMHmﬁed into theprogram the software may determn ne
the ty, f contact |enses e used (e.q., .soft or .
har ) GRErBREp TR Eh s & bripst SRGtRI G o o an functions
CihV@ntrbBe PR eRich RN o fRES l'nﬁit%sﬂhvél%d/ﬁttﬁé 8ptidai8erebral-motor
anterior curve, the anterior peripheral curve,

déyatent. efergbrabansomarodation is r@n@ssméo docaumthesimage in husler to see well

Rl PR R st B i "B YRR arut Pachtof refes o the

CRABR &ick b tHeGn iR PArRISREV IS BtikQli R aRAlAE tARAIIE tﬁe"}ﬁ‘oper
dosing reginmen. Definitions "Animal": The term ani mal

amoversenthef the Rody & o headondsishensheyes imeuder tpssepavehueaiand far.

rag ,p {T?: 43%01 ’h Qeﬁ ﬁ g’lﬁ P,g n% grﬁ 5a1 %x?,gp]ﬁ%r%’p’i@”’a%agﬁ}nat{c%gvalue expressed in

ndiﬁpﬁéi:ﬂfﬁﬂh@fbrﬂ@dl 1¢f§aoﬁv8§6ﬁ8ﬂ 0r(1ﬁ nflliméters WRArefeRidBY LQrvature
a rat, a rabbit, a_ nonkey g a cat, a primte, or
a

aragivg) Corneabpawesi rﬁfeéﬁmahﬁ meﬂxem 163 valgiokaeiracsive power that is
needed to meet the demands of the visual system including visual memory and cerebral

accémmodation. To measure the corneal power, it is necessary to determine the radius
of anterior curvature, the corneal thickness, and the radius of posterior corneal
curvature. In most instances, the corneal power cannot be measured exactly because all
the different anatomical areas contributing to corneal power cannot be measured.
Corneal power may also change during the day (e.g., due to fatigue) and from day-to-
day. ‘

“Induction of changé in corneal power” refers to the mathematical change in

diopters or in millimeters of curvature radius, of the value of the radius of the anterior
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human. "Cerebral accommodation”: Cerebral
accommodation refers to any functions that control the

woesieasts of the muscles involved in the PCT/US2004/042660

opti cal -cerebral -nmotor system Cerebral accommobdation
IS necessary to focus the image in order to see well
both near and far objects. In certain instances,

%%%Qr@kvﬁ% @l‘iﬁ@sdt%tﬂeQHdﬁ&ﬁ% ac}ﬁ@etth@néo%slawdlamﬁ: pwél to
the nmuscle and nervous stinuli that are needed t

shirigevke ¢dracad rezfpa@txonpowmxdsth@febr treadhisyy thenegr anm@éorlswn
neck) n order to see well near and far.
“Wlﬁgﬁw%ﬂ)oﬁ?’“ m(%f’th%%ﬁ power refers to the

nat heBffesile ARduAe’: RYeaERE thd Tellichns ansumet of ai‘rEactwe agent or a
corneal refractive power or in mllineters

iphfsraceyiipet eprapasitipnuetery tdbe §m0@éirﬂ?§‘éﬂsafp’69\é]ﬂ°¢ té\eéleélrftdo
a0 IEIL L AL el 61 B e RNl 0B s,

ieffettina angount il ageatmay vanoﬂe@emdabg ah sadtchaondstthodesiréd
neasure the corneal powe i S_neces

piclagval radpoiE figcneeal D EsRliETed) th&ﬁiﬂ%?aﬁeﬂfreéng trgpged, the subject
SRRt GE MRS o1 WD ASE HA10En RO R B gﬁamfa%ﬁtﬁ%l

cur ur e’ n nost | nstances, e cor nea wer cannot
h)empeaﬂomi edhexmotuitynebessayse dagﬂadds emugh ﬂlfyaiumlnc acid molecule to

ana are contributi to cor ower ‘can
@ﬂ hgn’é hEdCHo &wlvﬁlag’@“%@r‘?&@a%ﬁ?@?%&t fe
[

it eliicn %?*ﬁ%‘?qaa%@s .’f%%%?‘%@%e%%& R Bpeh eqllogen to
rubib vefortiotthhg cfthegernea The pffetive tamount ofi dattiamatdemsthef

rvature radius,  of, the value of the r di s of .fhe
pwRacSEes FRBPOLAT S (R wnp i fioscsary ol iRf calding of the
aghicgve the necessary dioptric power to change the
corneal refraction power and thereby to achieve the
near diMbliimg contactdens’eddoldent dontachlengestareaty ¢omtashlshses that are

S LR s AR L LB dsined

8PRRRIitd B8 chelgica bitipk e sGHI® &ﬁbodlﬁféﬁﬁss Q{d()vetv@r ¢h bkt
the desirted biological response. As

approduhertts dhdompoldimgseontdct tandéseae yowpedlallyndetstgnsd &artthe inventive

syt i e Bt PRR e Bhs0 PEigAE e Bk Popf 16 correct
aG86hs. bRicNHoldRlgl db8fa8Hlenddd @ne@' %8358 o %fﬂ \Gekh &l L6k notntiférmeable.

subj ect being treated, , et¢. The effective anount of
Hikel aeldingentant leheang hmln@lb'emaqla:di a plastic, polymer, or glass. In some

embodiments, the molding contact lenses include pharmaceutical agents helpful in
molding the cornea to a particular shape.

“Optical-cerebral-motor system”: The optical-cerebral-motor system refers to
the anatomical structures of the body that by interconnections (e.g., nerves) interact to
carry out the muscular adjustments of the body and of the ocular globe to achieve an
adequate position and to be able to activate the reflexes, voluntary, and involuntary
movements necessary for seeing objects near and far. The system may include the
visual cortex, the motor cortex, muscles of the head and neck, muscles of the eye, optic’

nerves, cranial nerves, and eyes.
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conposition is the anbunt necessary to degrade enough
hyal uronic acid nolecule to allow for nolding of the

w@orseees1sThe ef fecti ve amount of col | agenase i PCT/082004/042660

pharmaceuti cal conposition is the anmbunt necessary to
degrade enough collagen to allow for nolding of the
cornea. The effective anobunt of carbam de in the

phar map&ut 6 CalnetQHPO PihtAT dispetsith 8 intN® S@sdAdiVeront rays
al l ow for m)I',aI? ng of the cornea. "Ml ding contact )
venkt intekgsictiif trgoedobrckward. dsarintrod dispprsiosrfan eisojrelss ksan image

that are used wth the.ipventive nmethod stem

vhe o ShSat iyt u iR o et R RRET B o g

the cesn@al MdmgShBpemalsisiineisahid adpaestient obiloeateal dtfoma
ot her enbodi nents, the nolding contact |enses are no

eﬁg‘e@ngfr?cfthfe ﬁU@ﬁ@opeﬂfmeF@a en thaonngay Steppaal shidipg is ca}eég the
i nst t | i .
RS LB RS he ISR AP SRR i

bBsWwStheBdyhcabwoingi 10 stide gRfdby fhetengol stedpening the corneal curvature
non- per neabl e. The nol di ng. contact lens are typical|

dudeg e healipgpiopess. SBPPALY. iding is glsgg impRrtaRpart of the in¥entive
|ents, the nolding contact |enses include

g%g@%ggut i cal agents helpful in nolding the cornea to

ah par f‘N(i-‘smez[cuStbl’a P¥isudlQeuity adfeseo i dhritywi oleamyesd @idne’s vision,

The optical - cerebral - not t f to t

a,ap&qaggﬁe@g howwelka g«;ré%nn%pg{ hazgeg@gi,nel{lﬁgﬁ&%@ts,oit re <36rs to the Snellen

I.Qat. jjons {e.g., nerves) interact to carry out
Itagﬁelgrrr@'?g’u ard)'adj ustnments of the body and of the ocul ar

gl obe ‘“VésvaCiemoey arVisuté cneat ey pefdistt tire @odmubtibe ofithledmages at
to activate the r e vol unt ar and invol uptary

! flexes , ,
ths/aBrihat Fe ey {hpgh @@@Pﬁ@lﬁsﬁ’%algn%@a%ysf& Yjrijg one’s
o . S | ‘ .
o8y =V RARmb R o K15 Wheh e SR ke T TS B brin
dysing opildlwode The braic reaogdbesread \peseives theeyaslendismif light as
di spersion":, Point of dispersion is the pojnt gt which,.
dalig e by reiBtaetel o Pege 1 prorlEu LSk M AN M o tion to

. : r _ :

B A L B R DBl T R B L I BRRRD. Ahe visual
opdnagldesglepedapetidng omhbwsiftedicagtin tBpasefatimsliiach indrdang of the

t he g['és acenent of the corpeal, stroma aft an -

FEFT PP g PRty GrvPeR o e al thefpdag arriving
$hd &4iR4 of Brafiy! ?hifﬁcatl hed ARRAY advelshdnt ! MQirbaNBAthBRfluences,
during the cutting or .ablation of the corneal tissue.
Tieieslity, efc. The visual memory forms from images transmitted to the brain with or
without correction (e.g., eyeglasses or contact lenses). Normally, visual memory will
tolerate small discrepancies such as, for example, due to illness, stress, fatigue, efc.
Visual memory allows the patient to compensate and carry on normal activities such as
driving, reading, writing, drawing, playing sports, efc. Visual memory is important in
the development of visual acuity and is used to orchestrate all the body’s compensatory
mechanisms, such as cerebral accommodation. For example, when the eye cannot
transmit good quality images to the brain for a near stimulus, the visual memory reacts

and starts to demand visual quality it has come to expect. The visual memory may turn

on certain compensatory mechanisms such as cerebral accommodation. When the



allows the corneal wound to slide thereby flattening
or steepening the corneal curvature during the healing

wpe@msees18 Stromal sliding is al so an i nport ant PEZHD$2004/042660
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the inventive technique. "Visual acuity": Visua

acuity refers to the clarity or clearness of one's

vi ston, a measure of how well a person sees. In

%@Irebiad'l QC% ?daﬁr’%ﬁtcﬁ dt ‘éox'hﬁér%ﬁﬁ aH@qﬁd’ﬂﬁy,stﬁg bhight ﬁfﬁ&*'n@é’d to resort
(e 20 sua menory": Visual nmenory refers

1) oﬂahecmnmmaﬂoat medlaofsnh’@uﬁlhmj&slll‘émgt tenibg ap rhlgﬁﬂavelarreovmg

rece d throu htheo cal - cer ebr al tar syste

G DagBen oy o s B s S B8 Bt ol refitieg ol ifthe

‘ﬁaﬁéhttii"ﬁttl%hé@ the 'oFBlQaelﬁa}aﬁédthG hblit Be bBEk BloddrTor @kthiupGhe light level
hood brain recogni zes and perceives the

moeieeﬁgneh@ Ehe Eorgypal pasver vagefsrabiphaditsied vo beitheviseal images

Ef;{i t(gﬁ% 3&11'}1%&%%&? g uglnlgellﬂ%eys "h{é a;ugl%t(’)sg%wn satisfaction

chﬂ @Edeptanee Bf thelnett 1ﬁfa§esﬁ§ ptdfa ablythabay Xhe ddigeal bowad has been
menory devel ops dependi ng on how often certain types

oprrsetEdhy thesipzentiyesysem tothergxtent peaded by parghmgioly- sual

menory may depend on sharpness of the inmages arriving

at the retina or brain, physical and nental

devel opnment, envir @refDeatriptiéd obtheddrawiagedi ty, etc.

The vi sual nenory fornms YOﬁni ges mtte fo ‘%ﬁ?“f

br ai n Aigve i itk wiation et Yeliiiag S(r@w@f eeqpa is used
rate

Ct8 Q%H@ﬁlglestgggégga)ﬁgyée\g suc(ﬁ)fhe é’dr?%b?alse\gaf@ﬁr oth! dJa!rts to?{h% &k ESuch a

Islche‘m@t&, is sibefakin, defeamirdngethe eitlplstn\.&rﬁm’a)l thﬁemeg/nmdbd)mcorrectmg

e patient .to conpensate and carry on nornal

& ¢ Peen 83188Qfkh as driving, readi ng, writing, drawing,

bl Ay NeeAROS fs%in iftddiraritth B SHRAPS Yordid LiaAb sAEW theYohiftion of

developﬁent of visual aculty and is used

amdinage babaphdrb- cwhndlimﬂ;ehs conpensat ory mschanl sns,

S g R e g R o B s

fol 18NS cdbatiié HfShe Méﬁnﬂkﬁ%ﬁmﬁ?ﬁpﬂlﬁ ey&acts and
starts to demand visual quality it has Cone to expect.

The vi Iégaire ﬁBmctzemayc tiewshowingetromahslabngensat or y

mechan as cerebral datio When
hocar gt S SR s a AR L B o g feiing showis the

afeqate basiBBeRBhb &I 1B chl8RLobiRal rlantl eheXS RS globe
conpensatory mechani snms such as squi nting, turning up

| digpbitic pewet. SN owﬁhatrt}g;ts @yémomlrmm ofithe\eyo mses|agwpbere to present the

tjc}spléli]ag g?lb%Sa% niatle mat1ca Constantsin ﬁie co?neraeadI ng a book, if

Figure 6 shows a normal eye. The normal eye is not in fact a sphere. It has
various anatomical irregularities and differences, and the optical axis is off center from
the geometric axis.

Figure 7 shows a small centered contact lens on top of the cornea. Using this
contact lens, pressure is applied to the central zone of the cornea. The peripheral zone
is not touched by the contact lens. Pressure on the central zone of the cornea will

flatten the central cornea and lessen the dioptric power of the cornea.
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patient is fatigued, he or she may need to hold the
book closer or turn up the light level in order to

w0 ewd063Bne corneal power is preferably adj ust eBCEUS1008042660

the visual inmages transnmitted to the brain are

accepted by visual nenory. The patient's own

sattsfacti on and acceptance of the new inmages is

pr ef erabl,¥ stdhEwWa¥nlall@ chiRfeddhtaBORS oktdp JTeRNcornea. The contact
corrected by the inventive systemto the extent needed
hensiis exestingnenssauye oBthiegferiPesyglrope 06 thegornee Tibe maitra) zone of the

tl‘::h%‘%é ?fer_‘l(’t %‘?H%Q%{g lglfjescgorgftafgLQES-flgr@gjng:rei {ﬁg g{ég)'e%slﬁggrgfev!/ill%teepen the
@itk Cbineg, BBy a@ding BRPER PReer 8 thekbotneas ot her parts
of the eye. Such a schematic is useful in determnin

t he adjigigefehowsndangprecentsrerbeonict rag onforof the epingy Theecontact

B3R B 7 5B o PP 90, i s

Byill&agdRltas Gertil poidioh @B thd @RAgea to stebgun; thebeblysadding dioptric power to
phot ograph that shows the differences that exist in
tthecardtekness and radius of curvature of the

anat org. redi f j ' t4.Ghs;
oo TR 3 PERRe fRcpL B ot o SRR
Riuks et domigdct eael & exeftidgh@esye. onfthe celitaizog: sfithvvsorhbe This

t heoretical neasurements needed to cal cul at e, corneal
passsvrepdhe prautigh gone Wil fasten dacssunsacanddals out dignirig peyer from the
t 'Hcéatraditi onal nodel of the eye uses a sphere to

present the ocul ar gl obe and nmat hemati cal constants in

the cornea. Figure 6 shows a normal eye. The nor nal

eye is not in fact a %ghere. It has_ varjous anatom cal

i r r eDgtailedDeseription of CeptaphReefervgd Kmbodigientscefi thg knention

is off . i S .

" sral TR R R\ sQRATRRI oritld Rind 3 hiiBe fr BMature of
Whé agnédies. cthetatetiot wdiis of tlesomten).i Thagphpedllows thegatient to see
central zo of .t he corne The peri pheral zone i§ not )
thstieiear WP o iU e RosLivs oY Fal4Ds T, Pantas lgtves, 06 AiheRisual aids.
SO0 4B SR B S8 At g i
aherizdnital oe obkgedl acandiag to thevisuahndedp obihieipetiensbeing. tredted. The

Czsggt::gt%g% 11{’(%33‘(&"&? X_e{at I gogghflﬁgforngg}%gmg?g (ﬁ]ihtol\»\? Jt’fleer’craelatmen’c is to

proceed. This is one of the differences between the inventive system and those already

known in the art that essentially rely on detailed measurements of aspects of the eye by
an ophthalmologist.

The methods used to induce changes in the anterior radius of the cornea include
wearing molding contact lenses after refractive surgical techniques such as LASIK,
LASEK, PRK, CK, or other surgical procedures that alter the anterior layers of the
cornea or the sclera or any change or alteration in the refractive power of the eye;
wearing molding contact lenses and using a pharmaceutical composition suitable for
administration to the eye when the refractive error is low to moderate, when the patient
has been operated on and the healing process is already complete, or when the patient

has had no surgeries but is suffering from presbyopia, myopia, hyperopia, astigmatism,
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cornea i s not touched by the contact |lens. Pressure on
the periphery will steepen the central cornea, thereby

w@eoasnoeesus opt ri ¢ power to the cornea. Figure 9PGHUSE0E042660

| arger centered contact lens on top of the cornea. The
contact lens is applying pressure to the peripheral
zon‘e of the cornea. This peri.pheral pressure wl|

{){)lglﬁléagﬁm ('5 litRA! tiRMm&hod R& @%ﬁﬁlﬁaaHdQnﬁi KLV Bchnique in

Ing dioptric power to the cornea. Figure 1
ﬁmm morinal hysiobemyt eiteeicaroer Jacaitelleé ras thersame pinesf the Nisual memory
ont | S,,eEXeE

P RN NN SRR R —

fﬁ[ee&ﬁﬁgaehe@@ss&&% aeMbvethe H@ﬁfédVﬂeH arld fat VeRnldTeh<CRItREA The
and take out dioptric power fromthe cornea. Detailed

Em@nhvepmnethod olterSdha carnesFings gradusd, cORBBEIUSEPrpgragimed, and

1 o B e AP BB R B Pricatons. 1

@@mﬂn emibB@intsS tHeQhethad hliés ee dofead b@Edrm TM@neN dA Geher
allows the patient to see better near ,and far w t hout

embodiseants; die chprgp induced is polHmoLm) (6 §s dd iregngpstigpatism). The

P T B A P R
@iichqike)a ﬂ;@ﬁ%ﬁdjﬂhﬁgf&ﬁah@dmﬂbﬁ&kﬁhn&@a of the patient
e

bei ng treat The stemis interactive, and depends
on i ng\RYy Hatignh Wiea 5‘?5%/408?4? 212y ??é\\bettﬁéte@r%mgﬁ@%tm’ie%tl‘feogyswm

erp\%gl?%flglc (H&Hﬁltoﬁ trgeﬁgbl? fusﬁlg (?h{jfn%@[\%%ﬁ&émqlﬁ%lﬁ%ﬁﬁgreg%pla,

ive Sys hos rea
thlypéropﬁSﬁ@bplaJ dsyigmatiympamddaly aithed @phﬁa]smlb eomditien tfat can be treated

FashaeEng Rt ahn arh e amaR R e PG fdlers or is at
9‘%¥<%?§%ff&ﬁlgufgcﬁn :ﬁ?éf)& e "eL AR %aﬁ&ﬁi e %%%3%& v%k%‘gt;or near and

ractive-surg technlque suc
FPRKyisiGH, have neten acedadreyeglatsep oncmdact sisesh hut auidedevelog

anteriar yers of the c r.nea scl era, or _an
ry s Wi pereaheRes TR HES Reb PU R eBo st Pl

odhEaHH, Mk PRle R BoRPRIAGTerfMTE AeRBO(YS] I\ ndtic refractive
armaceut’i cal conposition suitable for ad’m nistration

tdﬂfetct)e argly/ihe phitbent tberes ¢ carcedt e defecd in dny drmnftthe different
BeraL e, a0en LS. RELL SN has een opgrated or a1,
Rﬁ‘lﬁbl%ﬂhe surgery to correct a refractive error but a residual defect in refraction
remains in near, far, and/or intermediate vision. In certain embodiments, the patient
under 18 years of age is treated for a refractive defect so that when he or she reaches
the age of 40 and the symptoms of presbyopia begin, the changes in the refractive
power of the cornea can be minimized and therefore better accepted by the patient (e.g.,
visual memory, cerebral accommodation) without inconvenience or discomfort.
Cerebral accommodation is a natural process. Cerebral accommodation is
based on a function of the brain, specifically the function allowing the images to form
through the visual organ and to execute the muscular actions used to initiate and
complete the reflexes that interconnect the optical and motor systems. Once images are

captured by the eye, they are sent to the brain (visual cortex) and stored in visual



has had no surgeries but is suffering from presbyopi a,
myopi a, hyperopia, astignmatismor other ophthal mc
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technique in that the normal physiol ogy of the cornea
is altered at the sanme tinme the visual nenory and
cerebral accommobdation of the patient is altered to

atbhene THeevisrf sthatll deinome hoghalldeclophb@dRedeHhatidual varies
to achieve the desired near and far vision of the

pedithists wirn eerehipbarcrirenqdatinn alaxs seghs kgyeroledn ﬁé@ymﬁ ogt functions
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W revers an es or un SIr

cthemefdre &ﬂde@i’tﬁo adcbuﬁt&feteﬂirad ae&hﬁﬁhloﬂﬁiﬁlﬁm thé‘l’tEearmEﬂitQif the patient.
alters the cornea in a CL{lqtﬂform manner. | n other
|

ehisdeansayision ofle warnsed, tugy aaagesbqqemewrmﬂwlé tqyassociate
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cths By@ahd/hhs menVomJS}lBtdm &e mot phoynog Aapiresulf the psmefmg rdguéres the use
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i ncl'ude pr yop , hyperopia, nyopia, asti

avishizhngriot drelrvisahtmieslony.c condition that can be treated

by ch ing the.s e of the cornea, In cert
eywbod?ﬁ%wgemmés BARF uRdertibo &7 sopRderngghe Bliaggt's model of the
skl e1dung 1] SRIMPEGRRY epmm?m@@ 7). P& | [‘Bé r@ﬁéf&m@@ﬁy others of

good Vi sions for near and I sion,
r@dbl guthésyeey ottes wdels of treteye Undyeaimelsa usiedlmathnmhahcdléwﬁiodpl the

th [
ST 1 L The frogasCidlsbaed Himtthe pleumelin b SubErR of the
wefract?verp%we%fth\é%oﬁﬁa%%ccbﬁda&ce w"i‘thgﬁé‘glr Sént Elﬁfeﬁe desge old and

defect), and the patient desires to correct t
i tnactatmqnab mtltwmatlhzd Cdndidpw éiitis cilstlatiarest the saftactive power of the

i nt er medi at,e, far t r enbodi t he
s Bl S BBl ot oo i OF (B apRRBE surhcr af Ihecprhpa, the
edoifdal Bitkmdsd, 88d BeahdidebrGirviilre ARSI b 5&MRT thdcornea.
near, far, and/or intermediate vision. In certain

e rrb odi Reminétial mﬁ:esmapf datradinglef Culﬁatyl@axf sthaﬁntfagnf sitgface of the
eat ed ct ive defect hat V\,hen
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cornea can be mininmzed and therefore better accepted

ke paigulp’g@m brnthe(teeating plyysician. ]?mfmal;ly, the mebsuwément is done in the

CEFRTRS 2 e Betlne SO 1R AiPh Bl EaBlbnag ot

aiastmBdahdcdin tife invention are calibrated together. In certain embodiments, the

measurement of the initial radius (R)) is made in millimeters and then converted to
diopters using the following formula:

D =[(n-n’) x 1.000]/R
where D=diopters, n=refractive index of air, n’=refractive index of the cornea,
R=radius of curvature of the anterior surface of the cornea, Ri=initial radius, and

Dji=initial diopter.
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based on a function of the brain, specifically the
function allowing the images to formthrough the

WO e@aab2808 gan and to execute the muscul ar act i PCHFUSREH042660

to initiate and conplete the refl exes that

i nterconnect the optical and notor systens. Once

i mges are captured by the eye, they are sent to the
@ﬁk@t&&ﬁ@ﬂkf&@f&% »@nd stored in visual menory. The

vi sual Stinu uring the normal devel opment of each

i ndi viTlhesimonsat pé&leaefdactlhe defest intilye exyeriepreabured in the corneal vertex

u‘ﬁbm tlon s such a key role in carrying out
|ndi vi dual apparently carries out

unconsci ouslby* DTt]ufl Aygnboose systemtherefore takes
into account cerebral acconhodation in the treatnent
ovherer By pachoptnts to Vewex, pagh Dai=shiomiers of ceectionf ocused,

e AR L A G e PERE RU on

the onset ab.pDesly,epizm/RheDd,the eye and the nervous
systemare not in_sync. As a result the patient

r‘é‘@ﬂlﬁ’ Peefinah diopéss, BFI@V@@M&% Ry=irmitial digpientand &v=diopters to vertex.
techni que nolds the cornea to achieve the near and far
vision that the patient requires to neet the demands
afinkhRadiyssual system including the visual cortex and
vi sual _nepory. The inventi on is better understood_ by )
consi dete figl f%déUSCQf qusaiup @f thepgteaior syrfaage! diesmplded opraea is
| .
?a%)c?lghgecf iEﬁgﬁ@lﬁQfe?sh gfstse%l) ?f' H: sg :&E}ﬁt ﬁltestte 'gis? Witla tdhige%ent measuring
ray@nsenof Thé ﬁnﬂycedmms calcatntdeusitgeitie foll dvang foaailld: y
nodel the visual tem The nodel of Gullstrand shows
the el ementBT 642 f%é%@l)@aﬂatl on of the refractive
e esent
R P el S B anitl Al AT J e
concepts Thi s cal cuI at| on of the refractlve power of
e colg&eé} i s based on the radius ofcurvature of the
r&fe ‘f¥’ace of the cornea, the corneal thickness,
and t hend @hdls ﬂﬁékn%m emeﬁﬁteafba&ézﬁo p@%ﬁg&véreﬁc Bt &6 %he radius
of the cornea. The initial neasure o eralus
aoffcurvaitre o€ thefantdnior amfae |and tleunaflins of ofirvatuee ofthe aderfae (the
obt ai ne to ter urenents. The neasurenent
iag’tlaa’(?ﬁ geét’f’lt@e erbqrgap@la if the refractive index
as determ ned by the keratoneter is the sane as used
in the calculation by the treating physician.
Fiiceﬁmdb?wéelwhé’uﬂé%ur ement is done in the same units

oS Sl RS0 RIS AN AULLION Ay LB i
ahe p6lshibieHl ‘é‘ﬂoﬁl@]gtﬁidkﬁés-s (RQ=ReEfai n enbodi nents, the

The calibration of the optical equipment is based on the Gullstrand’s model of
the eye. When there is a large change in any one of the parts of the eye being measured
(e.g., the radius of curvature, the thickness of the cornea, the index of refraction), it is
no longer possible to precisely measure the refractive power of the cornea in the
majority of automated optical equipment (e.g., the auto-kerato-refractometer).
Consequently, to be able to carry out the exact mathematical calculations it is necessary

to utilize equipment that actually measures the radius of curvature of the anterior
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D=di opters, n=refractive index of air, n'=refractive
i ndex ofthe cornea, R=radius ofcurvatur_e of th_e
anterior surface of the cornea, R =initial radius, and

Dsusfack, tthabomibﬂnhﬁkndistanﬂ&heradfustolﬁeuﬁaﬁﬁ'@ﬁf the ﬁbo@@ﬁ&%ﬂface (e.g.,
In_the ey

T t_of the refractjve defect
g‘%ﬁ@ég hgf’lﬁ@eé%?lﬂﬁé&‘faﬂ@@ﬁtf@kn Rrsehish bopmy S%mcﬁ@ This type of
d %&t iMVoeTield? rheakhiel ﬁ%rgﬁ%vlt%g?)g SY\%‘?ﬁl@ c%ea n very large

rs’ to vertex, and Correctl on’
Thleremdmds (ﬁzjgn,a] 25jD9),ptllac]$ carses eradrs fidrahe corbyct h’@asmement of the vision

O R Echt 54 pnseipieRtly e POGIrgRE BrheRasr A fory fpnaulaéwot,b@ gdlculation
anjth@YﬁFﬂcﬁpé Bbwerd SY tHE 561%&1 thirt Babquiadity ?eaai‘ Bl e@?%de near and far

radi us of curvature of the anterior surface
nbﬂsm)@cfolcfchpmeaents calculated in mllineters, instead of

h.diff t
ot prline sk Ak Bh S Bt Bl A TR s
f &iﬂsﬁi&dﬂ%uﬁﬂéﬂb'a@ héte (338pia) ﬁt(&?’@{ygbﬂ: gﬁ é‘s‘t%maﬁsm% of 0.100

Rf =fi nal radi us, =inifial radius,
vef dieRtersdp 098] of Tinpidenabat iTthe r@@mmaldabku mkgeelssbel able to correct

I d di ff vveen t rad
ot BuCin SATP0 Hibidy¥of igh TR 108 Taliione Muart st gmatiom is
ciromasphiée -0700 ke-0.99%enf a5 pelopResBPhaidR T fhhapRed +0 Irioo to
the anterior stromm). Radius of Posterior Surtace
r 5P DofThepylindarie agigmatismpe s9.600 tor-099f dihe akis of qst@matlsm

5o, e BB 88l g i
egnd s tagasitP ask @lls@ e rélBtePd pedil diBfheer.0del  of
‘ The entire visual system including the lens, zonule, ciliary muscle, ciliary body,
sclera, brain, visual cortex, and visual memory are considered in the dynamic and
interactive system of the present invention. Each of part of the eye plays an important
role in vision, and modifications of each of these parts either iatrogenically or by aging
causes changes in the vision of the patient.

Once the measurements and calculations above have been measured, the patient
is consulted to determine his or her visual needs both for near and far vision. This is
based on the fact that the patient is the one who really measures, feels, and relies on his
or her refractive power of the cornea. The person administering the treatment can then
use this information in approaching the mathematical formulae described above. This
combined approach guides the treatment of the patient in determining the steepness or
flatness to be induced in the patient’s cornea.

To carry out the reshaping of the patient’s cornea, the inventive system
combines the use of molding contact lenses and a pharmaceutical agent suitable for
administration to the eye (e.g., eye drops). In certain embodiments, computer software

is used to determine the contact lenses most suitable for the patient and/or to determine
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the eye. Wien there is a |l arge change in any one of
the parts of the eye being neasured (e.g., the radius

wWO@R00sH6288% ure, the thickness of the cornea, theCT/HRDN4/042660

of refraction), it is no |onger possible to precisely
nmeasure the refractive power of the cornea in the
majority of automated optical equipnment (e.g., the

%ﬁrﬁﬁfaﬁbﬁofﬁfegﬁﬁfrﬂé@%ﬁﬁéﬂa g&Rnhsequently, to be abl e
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SR8 RS 0BT IR, Sl

\keﬁdt@ﬁet@}f' tb riphlyt pafuiRbEly COREAEH @ﬂtﬁe}bohfbaﬁbﬁeﬁﬂeffrdnh&ay tracing
mat hematical fornmula for the cal cul ation of th
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Icﬁﬁ%ﬂea Oﬁ%%:aﬁkﬁfﬁvg ??‘a} 8 &P’n e ﬂll \é%&c g% a&P X ac? ?r\g%i B b{v%/tgpcoscolj Y

Qiflt}t h@dﬁﬁiﬂ; eefrdcsion ot ﬁ?dt@(ilg;‘» best hear xﬁsiomfcﬁ'wﬁﬁdneat 45 to 55 cm, for
rryopla% and a nyopic cylinder (astigmtism 0.10
Jregsr dptosdacgend.ordoolaggerdi; 6fs: ARy oﬁthgfngugdqth éescrlbed above may

SRIRITBRE LT B B R BRI Ao

\p}ﬁrrﬁaceuﬁm pompasitiogiuetd 1wl by the @it HtesoftralOfiay also allow the
peropi c, astjgmatismis fromsphere +0.100
C@nwrsrgg gf berafﬂwtrefﬁ HARDLeTH to g lligeias- SR user ey 9 Prapnpted to

eR0dhe A0, AU MR 10 BBk o
Vbeswiadn sgftalr ihbiyd conthct lwml focthppatiént. @hk usalnsxy Yxeasked to enter

rel at.ed to upi | di a%ter The entire visual afystem
|H?éTeEi‘8¥ €} R§iiphe Rﬁ?t%“"fcqur‘feaﬁ‘gﬁeﬁﬁrsﬂf‘ée apgl/or aptgrior

g%g%herapé w@epmay'a%%e a%Qédt%)&hoésréQhé/?&Ué}{ THRERAiN

consi ere in the dynam c and interactive system
cdmbddémentssensofiware ngdsdhe erferet defa tp dﬁﬁermmeﬁlhmccw@t lenses to be

pl a I npor oIein |som rmdlfl
G5 B Fieop OB Rl o saftiaeum b reSrraine SRyt g forsgp Tenses,
gﬂﬁ& 1&@1‘6?@% 55285 DakO ke, ﬁUs@h@f‘p&fph‘éfh? c@hiveanterior curve,
ce the asurenents and cal cul'atT ons above have been
reades o @dl;lphdn@l cpaitel diamete cewinal zbngdnd/or diemstaripagplidral zope. In
N tall! SRS Sn Rl wifl S8er AR ool of TR S 1
pharmaceutical composition and/or the dosing regimen for the pharmaceutical
composition.

In a certain embodiment, the software begins by prompting the user for the
following patient data: name, age, right eye keratometry, right eye paquimetry
(thickness of cornea), right eye ocular defect, left eye keratometry, left eye paquimetry
(thickness of cornea), left eye ocular defect, and whether the patient has worn contact
lenses before. If the patient has worn contact lenses before, the user is prompted to

enter information regarding what type of contact lenses they were and whether they
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based on the fact that the patient is the one who
really neasures, feels, and relies on his or her

WO edosmcasiy e power of the cornea. The person  PCT/US2004/042660

adm nistering the treatnent can then use this

information in approaching the mathematical formnul ae

descri bed above. This conbi ned approach gui des the
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ont ;> ray trac meas
metxplmsldmsy cuive.i Apperdix Aushows vamxfusacteem shots bfia compeeter running
up|I best corrected visual acuity (e.g., far or
ﬁé@% offyarer eyes or each eye separately); retincoscopy

Wi th "ihhive neldd J[rQe{h ﬁhtl@ﬂp{u'fﬁ b froﬁiee?‘ﬁls @8t involving
iR i 7or

vision for vision at ger
Jefegeitve 4rronsuchas pdabyeia ﬁlcluales assésmlgaiﬂw tphigerit (mgu; agkatwarking

des d above y be included,or excluded fromthe
é%%bﬁﬁ%p@mrem”ﬁéﬁssn%g Rreseripgig the psq ﬁg%lém&contact lenses to
ﬁa{dgqrg@ﬂéede@hha&lggqomhé 13%5 oF AR aUsedr g ahte@iop AlrER8f the

e software may ow t he conversion of
Ioerrteapami prysciibong the ot efraspltaomadduticatebapesitith & bsesed imy

I@QF 3htto c%gﬁma flatter, steeper, or average

8y be asked to choose between

sof t  ofyNRELnCQRIALLan 1BNERE td RdubdeciRRbb Blthe 1Jﬁ%§;t1'¢§ Bbwer of
may be asked to enter posterior base curve, peripheral

pbs t@neoby ndovieg ashemwgei iothetading of aware affthe piterior surface of

T T N N T R P

tREcAM SR B lidakf ol D.2EDES 00.78 D, My GANEAE | chenlRas thdrehctive
power of the cornea with myopia (sphere) greater than 1.00 D or more than 1.00 D in
astigmatism (cylinder), the near vision is improved but the far vision diminishes. In
certain preferred embodiments, the range for correcting the near vision without
diminishing the far vision substantially is 0.100 D up to 0.999 D. To determine the best
axis of astigmatism that the patient requires for near vision, each eye is evaluated
separately.

In other embodiments, the change is induced in the refractive power of the
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.kKeratonetry nust be

used by the patient. The software may determ ned soft
versus hard contact |enses, power in diopters,

WEowsMe61808 base curve, posterior peripheral cuP@HUS2084/042660

anterior curve, anterior peripheral curve, dianeter
central zone, and/or dianmeter peripheral zone. In
certain enbodi nents, the software will determ ne the
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t he dosing regi nen for armaceut i cal conposition.

lastigmatisnt mth lesarioa %émlth rtsmctst@ﬁhwracad é20°Ws by

nane, e futEebys T eriFund bRl b et ot

Ey & bE&NELP patint ﬁDleW&ﬂﬂpletélygiﬁsoﬁxle Titkaating phpddian 1safot limited to
e e keratonetry, left eye paqui rretry (thi ckness of

Measring efwipmigat gdhe aYaﬂ@ cyeglagpas onpratacs fenpefen treating the
E)gﬁénet%twﬂ%%%ﬂ' nl"lce%}{n%c{ e ?&?s%‘n ?ﬁ{hg rcSnec!t on 19ﬁ0tﬁﬂ'{ﬂté§f% 0.100

WOrn° CoRtact 1 enses

beriheead aindeRrifoaned @ghm@rf@enmgteetqf }p&ois‘iom(@rgt ,60:01 D 0.005
| enses thegowere and whet her theywere confortable.

RGP E000: OOVl s peticbiatidas thi HewEen} agoraing to bis
80y NS e R BRI 3 JEPO NN e

I's entAy d&deribdleabsoé tthm«tmendyfexrsnﬁg isaumahis thtataee Usad to measure

been entered and that the _ information faIIs t hi.n
&g exient of ampea Or@éﬁg@%ﬁ% fle not ipgasyks the yplug og& fﬁ‘iﬂE‘E ofygurvature

RS NEERerfor 308k kOG tﬂggﬂe tﬁ%lé g%ecspaﬁ%g{héﬂgxgés %ggle%é((ﬁlﬁ]of curvature of
Ragpostaior pudhcedithe exres witls thehrequiradyreesibat ween 450

and 6 mcrons The, user i, s asked to onfirmal
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at es the results usingt ornru escri bt
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ta'i‘@ﬁbf?cd?ztav\?% spessage "Define | ens power dependl ng on
pat i ent en the keratonetry val ue of any eye is
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ssage Wi || Defi ne h ase
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treating a pati'ent suffering froma disorder involving
rEfercantact/bnms rapd tlmgdtmrasceph@ lepmpbsitipm tdgethes prdyesibe khange in

tpxe rdifac 1\%‘ lt)ovgrer of the &otna. ‘e mor% frequently the pharmaceutical
composition is administered the more quickly the corneal lamellas will adopt the
desired change in shape. In certain embodiments, the composition is administered at
least every 8 hours. In other embodiments, the composition is administered every 6
hours. In certain other embodiments, the composition is administered approximately
every 3 hours. In yet other embodiments, the composition is administered
approximately every two hours. In other embodiments, the composition is
administered every one hour. The composition may be hypertonic (5% to 40%,

preferably approximately 10, 20, 30, or 40%) or hypotonic (0% to 5%, preferably
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surface of the cornea, and prescribing the use of a

phar maceuti cal conposition to be used in conjunction

with the contact | enses. The present system can be
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i,nstr nt.s, t.hat.are us to sure the extent of

i DO BB B APt KB b ygrose of
I bisd Bdsed bh Vids boRedlfculvature fiake kR netershiBcRldlationsto flatten or
cornea, the corneal thickness, or the radius of

cieepen thegadifis pheurpaytecfiths anenigravefaet ofthe coraemand s porrect the

trgﬁraét%%l&e%e%g ofthe %iyg.i PRe base curve of the molding contact lens is calculated
based on the change in the refractive power for each eye separately. The base curve of
the molding contact lens is calculated starting with one to four flatter or steeper
diopters, more preferably one to three flatter or steeper diopters, even more preferably
one to two flatter or steeper diopters, depending on the refractive error that is required.
The peripheral base curve depends on the adaptation of the molding contact lens and is
calculated to be 0.5 mm of radius greater than the central zone but can vary depending
on the design. The diameter of the molding contact lens used in the inventive system is

approximately 8.0 mm to 18.0 mm. These diameters are available commerically. In
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The nol di ng contact | enses which are prescri bed and
worn by the patient exert a mechanical force on the

w@nios062318 sur f ace of the cornea thereby i nduci PQI/ES2004/042660

change in the refractive power of the cornea. In

certain enbodi nents, the nolding contact |enses are

hard or rigid nolding contact | enses. |In other

edepaill diittidmerttk eh & Blottiing c 6t ats i$ £RSdSoataet B8RS With a diameter
contact | enses. Once the nol ding cgntact |enses is

pragieg fiom §-Aanmye 130 mme Ip gthes pnbodimenisy thgdreldinggontact lens is a
C

P IRRBlEL R g Sy BRI ) 0B 8 oGt Sl et

tlefises pEyROVEIARS et \WoAIRa hhé g6 Glonedlerh olldracIn cTéifam
contact | enses and the pharnaceutjcal cofnpositi

t Spadpapnty taemelding eonipi AR 15 A combinalon elchard angy sl matggials. Tt

t r

SRR OV USRIt 82 U 190 8, o150

cant) ead theasedt irthe\wetipherg opt tot ]I&O n’hﬂf, i lﬂﬁélinﬁh amg €8.0mm. A larger

AP S SR SETS wlFe SSTB S in ot
i . .

e e AR

[ Rfractmerposxtee the! theypatiend requieds\to saearoyn{Brthisdyr Hurihp thkeddaptation

ot her e i e t he 0S |on is adm ni stered
CHBss MABABS JroLE sorags TeToan o the Ribin s AoLHBB (R Srflbe needs of
t {8 pENARARS bRt @@&Hbm %e%qa%gege}ylﬁrey heg/ghéh@ Wund 1ng

conp03|t|on may hypertonic to 40 prefera
apgtogatmat el y 10, 20, 30, or 409% or hypotonic (O%to

on « heXneagrsA T htis Aindedories Geen tgplerpinious pptomebdy
habistrenidneRE Bﬁtlor?a‘llg ré/geﬁte'ay@ %Bﬁm apﬁ'@ rt@%ﬁéﬁ‘t Esgjﬁbgl essing as

conposi tion ( I's typlca use
f plenned and Mdequae dSséhr mdasuthMlaywﬁcﬂudeg/lml aaitydonagkear and

b rtjicular th th stem |
chte 5T 5 iiaheRl SErmralaed AP bk BAA Taf ey o
rlﬁ&gaﬁz@ﬂey ¥e&1s§ééfcﬁil ArtHoBRIRE) 1&%&@@} rrféﬁéiﬁ@mé‘rﬁ@%j"’ecﬁ@ B8

the stronal f |as €ither by cuts, resections, or
ambmctmm@tmasogpy,dmraml df dheraglaptatibn ohtisaneldingzontastlens

slide t dt peri ph to,cor opi ¢
b e PP e s o8 BEEGT o R nugBo it ons. Ater
CIOE RGSurBMBIRE BR tak &, cCRAREPURRAAIC(S BR tilaBHER 10 gralwlﬁged on these
nol di ng contact |enses are used in conjunction wit

phieasteeseants. cchangemipdbe mobing peittacs hinaercansl/artie the phaI‘maCGIltlcal

nc?o%g]p% tl%%ls cefm befa eftotlplguceqp gesned rer?ts ac’?We power in the cornea over the

following weeks. In certain preferred embodiments, weekly periodic revisions are
performed during the first 8 weeks after beginning treatment. In certain embodiments,
if the patient has not undergone refractive surgery, then the pharmaceutical composition
for administration to the eye should be prescribed.

The molding contact lenses used in the inventive system may be hard or soft. If
a soft molding contact lens, a more positive or negative curvature is induce in the
cornea, and the discomfort in the patient’s eyes will diminish as he or she adapts to the

contact lenses. If a hard molding contact lens is used, more mechanical pressure will
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the corneal stroma is altered along with its
anatom cal and hi stol ogical structures. The contact

wo enspoesed phar maceuti cal conposition i nduce PCHOSE4/042660

in the nechanical force of the nolecular structure

(e.g., lanellas) and induce changes in the cells and

protei ns such as collagen and hyal uronic acid found in
Hhex&d tﬁﬁhe %% 11@£mIn thﬁxrﬁ;&fEfe%ﬁ eRfboliieent) ﬂfé%n’éh@?l%ﬂéé% are gas
nore uni form di ng t'he corneal stroma. All

pewmheable. cor neas have some irregularities | n the

surfa has bee sho rLic a

a1t r adoE ARGl POrDeareed & By et VR R T PR agents
Ghe? ﬁa@% %nc%e @halngbmgﬁe cbinesl- lam¥ils\1ed1lagn fibdrk, hiy@luronic acid, and
i nproved by making nore uniformthe surface of t he

e precentagsrof chunealdiyduation; &th@faspms eichel prrjoprtistetogy, and

flattest k ski |l
PRISiFRgY af elBiied M RO Tlo byt B TPE plpiitcal
%Bm@bﬂﬁfl@ﬂ elnfertR dbdAmEs,ale edmpdblittorciaby Béhysetfonat i potonic
make the necessary cal cul ations to flatten or st eepen

o mdma@clwg@sr indhe Dereenteseqtl copmreabrdsption: 18 oftes smbedimengs, the
%8{11%8%11815] gsatgsg(&' goucg@\{é.ég ?1% tshgcg%%ﬁéﬁ ﬁo‘féés og ttk%elji'xg]fégulglf sthldfure of the

eaheu kage lhnkh‘ﬂee)dandrin thie wah andé thel’Btlfohﬁ. to el desired eupatoes. In
for eac ye separately. The base curve of the, pol di ng
@emla@tnhoelmeme tk%geaqs apestingthe pharmgcstical eomposiiiondigye been

f I

ah?ltot\&? fcg tutsé rﬁﬁ?ﬁe{ S%gper gl(ﬁjlﬁto pf?éé?lc? él\?/(fehﬁa[sﬁg% Y. 91908 And Drug
Pxdhigisadatiyn (FIRA} or dovemafdgatit fareigh regub@erbody optederably, the agents
depending on the refractive error that is required.
T‘F\f‘ealﬁ’é‘i’Ye% Her uie B ARSEYur ve depends on the adaptation of

the mﬂl% fn SRMb&HentS o'sﬁmﬁ%b IR t8fed 9mR %y Bhronidase
s et

ius greater t n e Centr zone
deyh d;éqmewdlw @raakl dbhva hjrahllr(gnc adiiewhlich fwictionofikd deement among

[ di n ont ens uysed.in the inve
AppreR fr"l alprpdaseds ?H%ymﬁﬁagtéfeaﬁaﬁﬁi%@ﬁgp%@whmldes
%593,' e uggoﬁltg gﬁg&fo'ly%?é dtthe bACRIH A ArieERog {eﬁﬁfr&nc b88, chondroitin,

['ens is a hard cont act
dmd thmhoﬂmrﬂgﬁuﬂfgtes Poén @. Mumpmlgsam@hemdmm oneofdhé entracellular :

DR aes et Rope B iaRe At B° porbiftislobr g of th
IniddieHer %@ﬁ{e c‘b?ﬁktaa IthelsBAREST tﬁ@é’orﬁ@é’ BNark8§ d%ﬁéﬂcfeﬁt on the

cornea and go fromsclera to sclera. In certain
emtaogémeniof colidgen fibrith inghaesirmead dayeemef the canenansi omtheon

Rt i R rnsanges by alr Mo eaaigss fiftih; Pyalypgnidase
Qﬁea;lé d@w‘i’ﬂﬂle AR dﬁdl'ﬁs‘accﬁﬁhﬁe chaih'{WhaEFlBaT Mtk cbed 5THe

mm an | ar ger .
stloma of the cornea is thereby softened making it more amenable to reshaping by a

molding contact lens.

Hyaluronidase may be obtained from a variety of natural sources from which
the enzyme can be purified to at least 90% purity, at least 95% purity, at least 96%
purity, at least 97% purity, at least 98% purity, or at least 99% purity. Natural sources
include bovine (bull) testes, ovine (sheep) testes, and bacteria (Streptomyces). In

certain embodiments, hyaluronidase is commercially available. For example, one form
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contact lens, preferably a soft contact |ens, may be
used at night as a nolding contact |ens. The power of

w0 b@soedsdd ng contact | enses is determ ned to tPEI/US2004/042660

near est possible refractive power that the patient
requires to see confortably. During the adaptation
proctess with the nmolding contact lenses, if the vision

Io$ 119£lbu1%ﬁﬁﬁb@fs%v£1%lé VGEY ﬂﬁdﬁad@fnaﬁﬁQVWASEﬁ (WY&E Laboratories,
patient is prescrib Sﬁé[\gﬁesses while the patient is
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ia§ aRycHdiieRdipadides THeamwweRdr aadbd ﬁecal@kmuad asindplkdsphate buffer-
measur enents may i nclude visual acuity for near and

falinesodytinm, Tim)ecabp@paﬂ@as s @@@pﬁmmatsw 170 1{%13 guigspf
%g?ﬂnéng% Ol‘pef)f hﬁfllll’tﬁﬁOQnr&@’ﬁH%odﬁﬁel{{PW nE}pds romdase is plepaled

ort kerato ur enent
alRingattongbiand ]}thtﬁmm)hbgy r #hé h}bﬂﬁmmdaseimg iba mrmcfdlﬁdxbvelsmn,
adapt ation ofthe mpl ding ¢ act | ens nt of the
ﬁcﬁtﬁﬂ@a‘@érfP%tChF@H@ﬂyé‘?ﬂﬂh BEEICHFAHBONGIE: ng

cont agh cL&MFe %Hft?lgenli%; thelBottedttRRbh VQVG gﬁ%géﬁ?%cf hgalm onidase in

changes are nm e treatnent
tth@plearnnaamcelrmm;mmhﬁhammes friom @. bia%rtollﬁi%r; @r 046% BcT%, or 0.1% to
I ensese/and/ in the pharnmaceutfi c iti,ons can

b ed o o dnteistiea D e craaat o S AN rorares W ability of
Qﬁ%&gﬁa&\f&fs tb H‘ﬁ)kﬁ(fl‘ie BRI ffon, e GRIJF %'v'éhi&[eegu@ﬁ 5@9 polymer

nts periodi c revi'sions are perfornmed
deagi, mpthyieclfulosst pﬂyvmgll@dcqhﬁ)t ecllblesg, @rvi)ng the empusition allows the

ai n_ enbodi ifth ati.ent has. not. .undergone
TS 10 g ey oo doveh HEm LK  esicie. ' O
conpost gé\s‘)&efl ‘Eﬁsc@@éﬁd‘ih%i 5PEIEQAvE QbR ﬁ%@aﬁﬂ?@ﬁﬁé&e B8k softening a

prescri he nol di ng contact |enses used in the
i qoyrgatin \aenmalembnmceb eppraxignadely $Ofunits bf erzysefper milligram of

di ng, .coni act ositive or at |
Cbdie - S el erters EoPReainchis donbranuely 4 unis per
| il HEmRAtslBEate I"rléfé?aﬁl‘ﬂ/ lthe SHfEBtvE %ﬁloﬂﬁt i %eﬁeeﬁhgo and 1,500 units
adapts to the contact Ienses. If a hard nol g
q:@ntmﬁtgram of substratse digh ldesasena}abﬁ athn;smgisiwrre wielthdgumber of
on the cornea. In certain preferred
Hﬁs HQmS CEEAX ot act | enses are gas perneabl e. The

phar Mgl bisAines WHRAShAY BOineRRIEd hlf‘tll'éQ@lﬂpBMﬁBﬁ td/$ften the cornea
systemincludes agents that help to induce changes in

tihdudoshmdroitinase |IABLS, chondioiipese AChlkerstanssy andisteorhelysin, which

%ave bedlt SquWl’l to work on various proteoglycan components of the cornea.

In certain embodiments, the composition contains the enzyme collagenase
which is known to break down collagen, which functions as an extracellular matrix
protein. In certain embodiments, the collagenase is prepared using recombinant DNA
technology. In other embodiments, the collagenase is purified from a natural source.
The collagenase may be a modified Version, e.g., a cleaved form, chemically modified,
or genetically modified. Other enzymes which break down the collagen components of
the cornea include matrix metalloproteinase 1 (interstitial collagenase) and matrix

‘metalloproteinase 2 (gelatinase). These enzymes may be used individually or in
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t he percentage of corneal hydration. O her aspects of
t he anatony, histology, and physiol ogy of the cornea

woreapsabses be af fected by the agents in the PCT/US2004/042660

phar maceuti cal composition. In certain enbodi nents,
the conposition may be hypertonic or hypotonic to
i nduce changes in the percentage of corneal hydration.

leBm®iradibn YFCAhERALFmed fieh aothoesiliat Bikak Sows €k froteoglycan
change the sustentation forces of the nplecul ar

a

somperant of gie aoneac Seablad- Fategts 2.020r84T ansh 0,43 71 % isshecdsMay 6,
e st ] g - .

1997 0 Ol - Beb 1L BB o erin by

REfRfiBE. ClH detidln &RbGIdSELts,ahe PlhatmabatitabgpisvsRidnicontaiise

i n humans bﬁya regul at ory _agency such as the U. S. Food
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ehamesettici composiisisranes feora Prod Yhical 06 cori (ESeao i, oh0i1%6 to 6%,
to break hyal ur oni ¢ .acj.d, which functi

@E%Tg %ﬁmeagfp%ﬁ'ge sneenizationnf cpllagenpsedncreases the a%i ?ty of the
IRt 18R (386141 Be @d}nﬁig./ 9 RafiBal the %Qiée‘fd%se 1ich )s/uch as a polymer

mucopol ysacchari des catalyzing t rolysis of
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subst g} GRSk CERBIHimBAL, BhAVRles Shdddifodt toGHBeyd §8he patient are used
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dosofia. th¥ bernshaphesefendbgenoor evegmies ateactedtyd telppndthetsoftening
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Hyal ur oni dase brea down t he mucopol ysaccha
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15 BarElS S B s Sh Y aRrg b S G afichit B dubo.
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whi'ch the enzynme can be purified to"at |east 90%

pur i t \ip cartaingathodgneuis tha eompositionsantaigabs parbamide (aea). In

| east 97%.puri,t at, | east % it or at.least 99%

SRR et e B bt fnsiubeD Bom sonpheitle i, 2% Other
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certain enbodi nents, hyal uronidase is commercially
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sugars or proteins found in the cornea. In certain embodiments, the enzymes act to

level the unions of the lamellas in the cornea. In other embodiments, the
pharmaceutical composition alters the stromal hydration of the cornea or the corneal
thickness. In other embodiments, an agent known to change the sustentation forces of
the molecular structure of the cornea (e.g., corneal lamellas) is included in the
pharmaceutical composition.

The pharmaceutical composition may contain other agents useful in the

inventive procedure. In certain embodiments, the pharmaceutical composition contains
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Inc., Philadel phia, PA). The WYDASE(r) hyal uroni dase
is a preparation of highly purified bovine testicular

why@buoexsmg dase. The hyal uroni dase enzyne may bRCT/US2004/042660

supplied as a |yophilized powder. The powder can be

reconstituted using phosphate buffersaline solution.

Typi cal proportions include approximately 150USP units

oh aﬁ%ﬁieﬁﬁsoﬁﬂegﬁ‘é fedRiBé the iffithtidol dfttBE molding €6t@dtMens on the cornea.

enbodi nents, the hyal uroni dase i s, prepared us;ﬁg

Feswples nhmestbiiics inchide betppcailth duhiyaraing foerine waw a
Vers [ cal ly

ettt St Sharndying BlteAHéER bRy RoaeCRibane broparacue,

eSpGHhdYRAd fetratdife. Cﬂﬁﬁﬁéﬁdn?dddﬁﬁer(tﬂ@h@ﬁﬁaﬂhﬁé&ﬁﬁal)coﬂfposmon

hyal uroni dase in the pharnaceutical conposition ranges

fncdides a@uispiiampetornpgapt Jurhtag apiEroigior @ npYssiesoRrlal ansi- ~ 196

C
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BifE B, (B0 Bl R, GR5OSA, HARIEER Riloproen,
eérfopadien Suﬂmsﬁambxa}frokmainﬂfenmnmm fnoac] fedansiniacig, axicams,
cornea in a .mammal i et ween roxi mat el nits
BHTo R BpriBnpRat PR onS BOPR b S hegoRy PR ATz,
gﬁ&ﬂpﬂlﬁé 2 Eatiafn'léj %aﬁ’limétaﬁ‘e X QQ}lhltbﬁors r%Celebrex apazone,

ppr oxi mat el'y units per mlligram of rate.
Rtméstide|and zﬂhtﬂonef deiocmﬁcaldm st asshyﬂnicmﬂ'fsnnd, (p@echnmtlone,
b5 B T PR B SR B AR s
3 Tofe? bMBbAIRRSS) BeGhafhiceuidal eémgéh%@ﬁmmb&a [UBR¥ae These

included in the composition to soften the cornea
iagerits aie 1n¢iodﬂ:ﬂrto|1mpméhe\8@focﬂﬂfrthh patienhdwéngAls treatment. One of

kerat anse, .an have en shown t

RIS G oot TR eSS Ch e L P b e ove
Id@oﬁq;e}@ﬁe@%@@fmﬂé atichfle conposition contains the

enzyme col | agenase which is known to break down

col | agergrtaihiotier twhediments, the pharneacentiend compeitimineiudes anti-
pr.ot I n certain.enbodi.nents., the coll.a agengse

ShigisEio pearls Fh B aBHEPREE. Bgey kel AP R RRAGERS. Exemplary
QARAFCFIYM Sgerth Richfle ABI@RSRSINCS clﬂHdeﬁplﬁﬂlcf)I QHPo?otetracyclme

nat ur al source The col | agenase nmay be a modi f i

inrefloxacing erythromyeine gendamican, morfdirening aﬂfayetﬁrmief, rs'dﬁsoxazole

polymyxin B, tetracycline, tobramyecin, idoxuridine, trifluridine, vidarabine, acyclovir,

foscarnet, ganciclovir, natamycin, amphotericin B, clotrimazole, econazole,
fluconazole, ketoconazole, miconazole, flucytosine, clindamycin, pyrimethamine,
folinic acid, sulfadiazine, and trimethoprim-sulfamethoxazole.

The pharmaceutical composition may also include vasoconstrictors.
Vasoconstrictors may include dipivefrin (propine), epinephrine, phenylephrine,
apraclonidine, cocaine, hydroxyamphetamine, naphazoline, tetrahydrozoline,
dapiprazole, betaxolol, carteolol, levobunolol, metipranolol, and timolol.

The pharmaceutical composition may also include vitamins or other nutrients
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or genetically nodified. O her enzymes which break
down the coll agen conponents of the cornea include

woradosiosesnet al | oproteinase 1 (interstitial col | BOEDSNE)/042660

and matrix metal |l oproteinase 2 (gel ati nase). These
enzymes may be used individually or inconbination wth
ot her enzynes such as those that break down the

BhH ROHMERA, CRARRBNVitehid BE vRemieB,,, Heait.CasRabRtck),
5,626, 865 and 6, 132, 735, issued May 6, 1997 and

@teawbek, vitmip@oend risgpect i vel y, each of which is

i ncor porated her.ej by referen - cartal .
enbod HE et RiRacoltalBldE AT Be piodiceib B form suitable fo
Gambiifadioato tHe dy¥ alFbF @fingdAs ehéplthreatdutigsin@amosition may be in the
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eRer) tHeadgentd cad be dtlivagaheshe toraceestBudisty af inid tymedelease

the contact lens to nold the cornea. In addition, the
g asthe picaf s wersine e eonRat {GHess. (e. g. |
met hyl W 3 ) -100
o et pLBBAHI cabaRin of e IVeRTh nel frolude 5-10%
tanesticaticn 8@2 0bramebiotio aAH0-A0 Yotemtitinfametatary egqnrt,c20e30% ahti-allergic
anot her enbodi nent nzynmes endogenous to the eye_q
PRt A SR s 3P yggfqnéﬂasp -gg/b?qs'&émd?zw@fgés 2%

Y. Qa V 1.0 . _
SRRRARRE uad S0RNTESaPh o it MAnRET D! Afpbincd inp hyper-or
thypoloaicadiutions Thatompogifion miag mlse ukdludd a echitle smeh as a polymer

necrosi s factor, osodi um yr.at.e nonohydrate, 4-am

SHEnFIet _%e’a@ﬁ?ﬁ&%p%ﬁ@ﬂﬂgmmﬁwﬁﬁw il fen the
0 . . e »

SR 0l Al O B e

@t ol slill 17 thi? @ ®ne e spere bf thelagente awly befrembvehfroms the

i ncorporated herein by, reference., In certain, .
TR AL Corp RS i) AR POk PR E RIS s will be
(a%PFe@atedl GRIrakill i8Rt RRIcks stbieindRMI &Ey IR rhatle for the agents
obtai ned from commerci al sources. | n other

antledihaems@nticd eomapsition.dEor axapyptd, fliféuterft boradsspeettwm antibiotics

source. e cat bam de be derivative .of car bam de
SRSt EpetEiat TR Totera 5 LGRS BL e SRR oHBBo MK i
RYarfdSO &0 h aldti6A 2R Es hitatheH8T hAGSnMInRAtoBHARNE, OF
proteins found in the cornea. In certain enboddinents,
thasomngtyintess, ati-atlergiceagent, ahé cytakionss ofy bhesedanel | as in
the c e tain lelqlbghﬁneernts?t eorglloﬁ?rpgt cso’ntatclg fenses and the pharmaceutical
composition are provided in a kit. The kit may optionally include lubricating eyedrops,
cleaning solutions for the contact lenses, a contact lens carrying case, an extra pair of
contact lenses, and instructions for wearing the contact lenses and using the
pharmaceutical composition.
With all the elements considered above, the mathematical formulae for
correcting presbyopia with the present inventive method are as follows:
Re= [3 32/ (332/ Ri+ Dv)] + R(sphere and cylinder of visual memory)

Df = Di +Dv = (3 32/ Ri) + Dv + D(sphere and cylinder of visual memory)
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phar maceutical conposition alters the stronal
hydration of the cornea or the corneal thickness. In

wordenesndodi nents, an agent known to change tPEI/US2004/042660

sustentation forces of the nol ecular structure of the
cornea (e.g., corneal lanellas) is included in the

phat maceuti cal conposition. The pharmaceutica

GPARE R IROD,, TLYanA IR & Bs Blteb%s@gféﬂh&l U ghotlld b8 bbAEin mind that
inventive procedure. In certai n enbodi ments, the
pluacaiuﬂaatm @l the oobding commctd@mtmmgahoramlshmf%@edj brd

to reduce the l.di ng contact |ens
SR pheimet e Btpla SRR ol ude
benzoqaipRgentdwRh YaEBY 6ifa afPERO B@uu@&éﬁi&m&b Bérgery, it is necessary to
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%ﬁgga?gh@ﬁr J80dj um salicyl ate, choline magnesi um
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trisalicy Sal sal ate, difiunisal, salicylsalicylic
aci d, (Srweltmmme@bmljmhlﬁdlas bedmahieved dsmg tfedneentive system, the use
ketorolac, i bupr of en, roxen, fl urbiprofen,
com%b@%&a T %ﬁ%%‘fﬂé??utlﬁ%léﬁ%’?ﬁlﬁon dedigspptipued. The
[
el By eSO 12O £ AR oP VSR8 change over time. For

crxyqnbm thatsbaamamcrgisen re-aoatment may be abdensary. Or if the patient
bunet on COX- 2 i nhi bi tor Cel ebrex a
ARSI bt Bt EOREY- e TR npehause changs in
ngE)IQ féﬂ%ﬁi B8reai&AiNAS %lr@&lgﬂerggﬁtﬂﬁ'é@ 'RE é)cée?l'ﬂ %#g?%fr#lg treatment to

dexanmet ne may al so as antl -
eaghm/s thelvisie dé¢siredt Ronsesmbattyi, rasedon thé mfmhmtmmuid@hby the

03|t|on i ncl udes | ubri can ents

ool e rep s e P aRE tore s 2TEHCt Gncrmge if the
t}ﬁﬁeﬁtrcfeﬁfréﬁe {¥ifar \i8n & bedtet tHannBart V1kidn, 2hén hREHUOST élﬁ‘@atule of the
i'ndi vi dual " patient determ nes the conposn tion of

eyteridr opedisrigeepibeticinisphete fand it ¢1sém|da1t) ingerds. to bba s@epetradn If the
ot her e

TR PiH Y Safie o rsioh SRR Re e e GEPYabiee od fyegnterior

aldkheal surfilce nddidAO be ARtidnellU NERk IRSRNS JistERINR CRdnge in astigmatism
anti-m crobial agents include bacitracin zi nc,

dhylmd@rbrﬂ?ms dwsluced whtdrvdsien iapipEes. ne, ci prof | oxaci n,

EL?/]E Pr% $a¢ %e\%?uattlorrp tﬁe IaéCIgllglrl f1s| I%XC?G wﬁéthgrl{o fcgﬁt%uaemw& the same

molding contact lens or whether a new contact lens should be used. In addition, the
same decision must be made with regard to the pharmaceutical composition being used
with the molding contact lenses.

Another important aspect of the inventive method is that it can be used to
change the refractive power of the cornea to improve upon the result of any refractive
surgery or other technique to correct refractive errors. In patients recently having
undergone a refractive surgery, the refractive power of the cornea can be tuned up or

improved. As described above, in almost all refractive surgeries there remains a
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pol ynyxin B, tetracycline, tobranycin, idoxuridine,
trifluridine, vidarabine, acyclovir, foscarnet,

W@2006/062808/i r, nat anyci n, anphotericin B, cl otrPeEES1084/042660

econazol e, fluconazol e, ketoconazol e, m conazol e,
flucytosine, clindanycin, pyrimethamne, folinic acid,
sulTfadi azi ne, and tri nmethoprimsul fanmet hoxazol e. The

RRANAPLBESH Ferdrrdr OR @ah bé O6trdtadd & ifprowedlte e@ch the vision that the
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gﬁ’ 1 éLQﬂoc‘n chh &ﬁ?g%mfiglsﬂ lthe ﬁ’i'i/exﬁn%%(ﬂ%n NreBBEH R Shrgeries are

nments, contact |enses are
icnmpkegteateselcbw@e mvehiveaigentiguan doessainicitcansohabss the inventive

stroma. _In this nner, th ents an be delivered to
%mc%‘F RESPIRGS A0 q%ﬁsﬁgwogﬂgem féotf? FCLYE PR manner
as they, g,y ﬁ Dt Sﬂuﬁn”ﬁ%ﬁb 95 Elnﬁw?%fcﬁ%at%}&ﬂ%gcﬁ%l% é}fbﬁlﬁng shows the

exenpl ar arrmceut i cal conposition o
chayleiof ddss denfﬁsmﬁ) Yrainest ed sp:herd-@y]i’m%cah]kanb(ecg.J the cornea in the

AL B B i
CBARARLAGIdY fh%as})hexg ecgf?f%&%a‘? Kndas § S a}}g u%gocﬁm surface as if it

vasoconstrictor. e agents rray i ned
hgqsemadewfgtwpotldmtm solution. The conposn tion may aI SO

ot hy R log S oaRrR T Y g gnyopie astigmatism as

RA YRR MR HEDe cofb&ioh ofiBeBIERR %eéﬂﬁ){e JQl%y thmk thele are going
adm ni stered in conbination or séeparately. be

appe pidacied twy inagesaf tieilevel ohtheheignasand, thcrn@r@thematlaltmﬁ\mwt

t he s,y be renmoved fro h i cal
S B P B OB BbR TGSy b es BRI ny e ahiplmologist
Bhd %@@pt%&ﬂrwbﬁs@fﬁ%f&ﬁl‘s AW eMrdnt LAt tﬁgbisb off 'EhettWoﬁalane of the
art, various sub tutions may be nade for the agents
iSturttie cotiad medimuthe ciatle 06 lqsmscmﬁmm Howewamh@n interpretation
iloulﬁ be rr]ﬁadg ruc]) g%lf%l"encttvxr/a%rn\;vl?lgﬁ 1nvo?ves one of advantages of the inventive
system. The hght beams that form any image at the level of the retina can be
interpreted for para-axial optics which consists of considering the measurement of a
small central zone of the cornea and in the apex or axial-axis, including only the light
beams near the central beém, the so-called power axis, and cannot predict aberrations in
the images except astigmatism and refractive errors as myopia. The calculations of the
para-axial optics are relatively easy to do and can be done by hand, with a calculator, or

with a computer. Also, the calculations are performed based on geometric optics,

which have the limitation that it does not consider the light as a wave but rather
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may be used dependi ng on such factors as allergies of
the patient, costs, likely organisns, etc. In

W@esn6a8m8 vari ous anesthetics, anti-infl anmat BCHUS2004/042660

agents, vasoconstrictors, anti-allergic agent, and
cyt oki nase may be used. In certain enbodinents, the
moldi ng contact |enses and the pharnaceuti cal

CONRASS ¥He3ﬂo§e[g]‘§ lgﬁ ey 11% 2ds hBedn il 4. ; a FRBHi1ine TRY uniform medium
opt i onal e ricating eyedrops, cleaning
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mé)dc aﬂg{l gﬂiﬁggénés Ll%n&ptﬁgsaﬁf){oﬁgﬁ ?I%r &JI% cf? iclife! f\]%{/%[ﬂ%légg this

escri be
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é A ead ﬁhw Kpss of @aﬁe@e@%@ﬂ@arwe& md dieierapsitin dhg refractive
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vi sual Wﬁhslt\emvémth@ tehiniygeyths dmladvmmyey ﬂeimﬁ@ech sbdve can be
accept the new i mages and toget her W|th cer ebr al
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g‘lé % (#ﬂﬁﬁlaé@é%ﬁrﬁlhicgli ﬁéﬁ(ﬁﬂ&f thé gaﬁﬁ'cﬁl'apﬂe%the@ GRd iH¥oint spread

pol nt een achi eved using the’ inventive
Sfymttmm (PSE)émjhe ragfnat Ae isntiodimig thoisbaetrid topsgraplynmaypshie Figure 3

pha maceutl co n i i scon ued. The
FRShRBHE el GHor Dilesty Seprreel RBOGEPI LS 68 on or
Wzﬁé{ﬁéerc{} %gz?lﬁ)g SESIVIE MddidTEPub1heR X BRPE65; thcorporated herein by

presbyopi ases re-treatment may De necessary.
Qeferdnctbothathe embrmnmdgmstemr surfembs 05the cemnea batenmemagular surfaces

ge.neces ... Agi n y.a s cause,.chan i n -
Ctﬁ LBtk on rryoikifio s FRale R SR P Bab P AbRteb R taghe best nitia
siBR! IR tantiof §S fdcBdf H{e%}ﬁ@'yecérﬁe@l‘ﬁbfsﬂ)&ﬁfo’fﬁ%&h@h e
eS| red. Consequently, based on the infornation
pnvastite dydtgmt fiemaking the anterior surface of the cornea more uniform and
inducing changes in the refractive power of the cornea, the inventive system is guided
by the visual needs and visual memory of the patient for both near and far vision.

As described supra, all the surfaces of the cornea are different in their radii of
curvatures and thicknesses. The circle of less confusion and the point spread function
in the retina is blurrier than it is typically calculated. The reason why certain
individuals have not needed eyeglasses or contact lenses before is simply due to the fact
that their refractive error is very low, e.g., myopia of 0.690 diopters and astigmatism of

0.712 diopters (actual measurements would be myopia of 0.50 D and astigmatism of

0.75 D). The brain with the visual memory and cerebral accommodation including the



patient and the results obtained in nmeasuring the
refractive power of the cornea, if the patient
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then the radius of curvature of the anterior cornea
surface (both in sphere and in cylinder) needs to be
steepened. If the patient has better near vision than

f Mic\eefdbfil-mdtbesysrah b Qmpeusat@iotifeskmiall Sefdhiot defects with the
corneal surface 'needs to be flattened. If the inmage is
diesclpstaad theearedsanidle ¢ye thattreghi thepropenforurdurapcemingdation of the
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refractive errors left after the refracCtive surgery.

Sirapecdadyo thegioteat thel efsabmbreimctinef defect lafihbycte sbeery. The

correct ed u3| the.i nvent techni que, {’ef ractive
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becones an obligatory ‘conpl enent to ref ractive

sur gerYhe donndall diskés displseadrinwverddbe petipliesy txmnmctmpmnyopla by

L

t{0@rafOthB 8éntkofithe cornea to improve hyperopia or presbyopia by steepening the

radius of curvature of the anterior surface of the cornea (see “Cirugia Refractiva de la
Cornea”, Instituto Barraquer de America, Bogota, Colombia, 1999, p. 171; incorporated
herein by reference), The formula for the stromal sliding is already developed in
“Cirugia Refractiva de la Cornea”, Instituto Barraquer de America, Bogota, Colombia,
1999, p. 171.



human eye), which is the point in which all the Iight
beans cross through. The Sturm s conoid considers the
wa@piveneeses/l i ndrical |ens as a snmooth and uni f oPE@T/US2004/042660

surface as if it was made of glass or plastic.

Opht hal nol ogi sts continue to refer to the conpounded
myopi ¢ astignmati smas an incorrect solution for the
correction of presbyopi@ipes FasRlilneats t hi nk there are
going to be producing two images at the |evel of the

r et i ndhaferegoiog bhpbesntadespriptioar! cerrinsondivaiting prefepred

th opi.a d. ast i ismth IS .0 [ Th
SEReTERA: YaPeinn SpH b3 Eob g o] e BEV A Hpordiife tha
RBASH GEBHsend imddiGcdbidns toothist descriponph@iies 0hdd Wihout departing
Sturm's conoid and in the circle of |ess caonfusion. .
ko therspirif 9¢ Beape of thedpyeat HvERHPDs Abdeiined dn Hgdellpying claims.
di fferent way which involves one of advantages of the

i nventive system The |ight beans that form any inage
at the level of the retina can be interpreted for

par a-axi al optics which consists of considering the
nmeasurenent of a small. central zone of the cornea and
in the apex or axial-axis, including only the Iight
beans near the central beam the so-called power axis,
and cannot predict aberrations in the inmges except
astigmatismand refractive errors as mnmyopia. The

cal cul ations of the para-axial optics are relatively
easy to do and can be done by hand, with a cal cul ator,
or wwth a conputer. Al so, the calculations are
performed based on geonetric optics, which have the
l[imtation that it does not consider the light as a
wave but ratherconsiders the propagation of light as a
beam (i.e., a straight line in a uniformnmediumwth a
constant refractive index). The nethod for the

cal cul ation of the geonetric optics consists of

tracing the beans and typically involves using a
conputer programmed to perform such cal cul ati ons. The
nost inportant, useful, and fundanental theory is that
whi ch incorporates optics and physics. Such a theory
takes into account the fact that light is a wave. This
theory predicts the interference of the wave and the

di ffraction (when the wave crosses surfaces of
different radii, thicknesses, and/or refractive

i ndexes |ike the cornea, |ens, and other elenents of
the eye). The calculations of the optics using this
approach are nore difficult. Nevertheless, this ‘
approach still does not contenplate the irregularities
of the retina and the differences in



radi us and thickness of each el enent that intervenes
and differences in the refractive indexes in each eye
waepanexses y. Therefore, this calculation is al BOI/N81004/042660
perfect. Wth the inventive technique, the
di sadvant ages descri bed above can be m nim zed or
el i m nat ed because this inventive systemtakes into
account the visual nenory and the cerebra
accommodation of the particular patient, and the point
spread function (PSF) in the retina. As is shown in
the isonmetric topography maps in Figure 3 (Rabinowtz
et al, Color Atlas of Corneal Topography, Interpreting
Vi deoker at ogr aphy, | gaku-Shoi n Medi cal Publishers,
Inc., p. 65; incorporated herein by reference), both
the anterior and posterior surfaces of the cornea have
irregular surfaces for which it is only possible to
use the circle of |ess confusion approach to the best
nitid possible. The anterior surface of the cornea
becones nore uniformthrough the inventive system In
maki ng the anterior surface of the cornea nore uniform
and i nducing changes in the refractjve power of the
cornea, the inventive sy BMQ%&BGAed by the visual
needs and visual nenory of the patient for both near
and far vision. As described supra, all the surfaces
of the cornea are different in their radii of
curvatures and thicknesses. The circle of |ess
confusion and the point spread function in the retina
is blurrier than it is typically cal cul ated. The
reason why certain individuals have not needed
eyegl asses or contact |enses before is sinply due to
the fact that their refractive error is very | ow,
e.g., myopia of 0.690 diopters and astignmati sm of
0.712 diopters (actual neasurenents woul d be nyopia of
0.50 D and astigmatismof 0.75 D). The brain wth the
vi sual nmenory and cerebral accommobdati on i ncl udi ng
t heopti c-cerebral -notor system can conpensate for
these small refractive defects with the nuscles and
the areas of the eye that permt the proper focus or
accommodation of the defect in refraction. The circle
of less confusion that is found in the retina of the
human eye does not correspond to a conpletely uniform
circle and is not spherical in its circunference. In
addition, the anatom cal irregularities of the cornea
produce an infinite nunber of very small but different
focal points that are inpossible to calculate. As is
appreci ated by
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opht hal nol ogi st and optonetrists, this is conplicated
even further when one realizes that these small

WO eoosgedsas i ties are found in each anat om cal SPCT/UB200€042660

of the eye. It should be noted that during a typical
LASI K surgery the corneal disk is lifted and the | aser
beamis applied to produce an ablation. In other

surgi cal techniques that involve cuts or stronal

abl ations like the LASIK technique, the corneal disk

is allowed to sl Gontact iens specificutionl space.
The i nventive techni que makes use of stronmal sliding.

The pharnmaceuti cal conp 0 stered to the eye
all ows or preferably enﬂ;%%le%ﬁ?ﬁg{q:fﬂ omal sliding,

whi ch allows the cornea to steepen or flatten by the
pressure exerted by the nolding contact lens. Only
when the inventive technique is used after a
refractive surgery can the stromal sliding be

dhimeiovetb caiprurstihe paltiests diiog (e figwduged in al |
surf aces of the ker atectorryv\,her e onI y tent h of -

-t e nyupl crastragrr

- The cor ne@orﬁaéﬂéﬁséssﬁ@ﬁﬁéaﬁ@ward the X

) may be made WIthOUt g
.. . of the pr esent ‘
i nve t|on as deflned in the foIIovvl ng clains. 10

Appendi x ACont agdyrd £MnhBRAS bhiGRtdeRSic patient data.

If the patient has used contact lenses before, the next window will capture
tolerance and other information. (See figure 2)



Users manual Wndow t o capture the patients data,

(see figure 1) . i aHaH i M ttliaebtVMK bsoft |wt - f
wQrws0esist rchivo Edid n er Eavorltos tlerramPChnkmge4/042660
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Spe‘t:'ifi cation Pacient Data F| rst nan Last name | ger
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Eye Lef.
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Ccul ai lxa@@h@pﬁmnsma - ocw At TTer Bet r:_a T OT SRS

dioptersr + 1. * +J., 1 Review data Figur.a 1. Wndow

t o capture generlc@qi%ﬁtlléﬁﬁe%%ac'fllcﬁtlﬂhe patient. has

used cjo : v

capt urle 1

YPitfil
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Cont actt

i—lavei/o W

Figure 2. Patients who have used contact lenses prior the treatment.

If the patient has not used contact lenses before, then we need additional
information like: sensitivity.

1 Direini 1\Appletlentes,html

Contact‘,Lehsveé Specification -

- Sensltl\rltylevel: “rHigh tlow o orNul A'

Review data 7}

Figure 3. Patients who have not used contact lenses.
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Type, r soft Were they confortable? < Yes rHard , ,,'

Ri ght Eye;, ' ,' Left Eye ' * i _ |”7eratonetry;"'' " ]
wO 200dloea8tdr 3 | Keratonetry: diopters ' ; Paqui PEL/UN004/042660
~* mm,, ' * , Paqulnetry., nfcra 1 , Ccular dereCC _

Ocul ar defect J f * ' diODbrs , Reviewddtdi Figure2.
Pattents who have used contact |enses prior the

tws&ﬁ H'P?é‘boclrér EilRGs RRLHEHevieWw ditd beHoM, wmﬁnémi@%ndofed
BEIRL ?wg the g‘é’l am%ga fhsaddi ti onal information |ik

sengh oYé gl—el ta ’rugédAr chi vo EdI d n Ver Favorftos

Herr 16 fr I J| i qL"d.-

Leﬁﬁé S%Bq%ggg it ?\/)% kg&cg F’VSE%Q ¥ I%tdve %l@%{)egween 34.09
"O‘E rn_tsdntact |enses bef aie

Ve powmﬁfn@ﬁé@w'm’fg | 8L dpoiny %ﬁahn?eﬁ S g have’a value

ul ubetweghibelfeeyes) 460 rype0RaFESamet ry, | brs

Keratonetry | ' doplors Paqulnmetry: | ~~ *n1 era Pa

iOneerie jnformefian Gead dreatefasgiiyrad and vadidoged.det eenfirmation

'wididopt eppetrsdiseptiigiuse #).+In this window, the doctor has the opportunity

to check all the data in case of any mistake.

When all the data has been revised and confirmed, then the doctor will clic

the Process botton. Figure 5 shows the results of the information captured.

Contact Lenses Spemflcatlon

Pacient Data Conﬂrmation

Name: Alejandra Barrera Age: 32
Right Eye Left Eye
Keratometry: 415 diopters 415 diopters
Paguimetry: 500.0 micra 600.0 micra
Defect: -3.5 diopters -2.5 diopters

© Progess - |

Figure 4. Confirmation window,



| Review data :; Figure3. Patients who have not used

contact | enses. Wen the doctor clicks o n the
w5032t a botton, the information is vali datBdI/US2004/042660

followi ng these conditions:los All data needs to b e

captured. Age needs to b e between 1 and 100 years.

The ri ght and Ieft eye keratometry needs to have a

e et e b

confi rji see frgure 4y. 1l
wi ndow, . t he doctorcbmctuengwspbuiﬂdaymﬁp check al |

t he data Tn case of an}(amn gataﬁnﬁmw\en al'l “the data has
been rlevi sed and confi rrred { fe doctor will die

t he Prijocess bot'tEne{giare 5 shows the resufrs of the
i nformation capturB@ghtEfe m > <>0%| M LeREyef|rchlvo - '.
Edl di |.. "WaweFavomisti@ssttbrranl ent agshspuda . i " "
-0 X % Spadmebyt T <>¥60 el UtCc n [ G\ Spphicel Lent es. htm
Cont act. Lepses Spegisfil g,@tl on Paci ent Bat.a.Confir mat i on

Nane: |Al.ej andro Barrer 3% a4vight Eye Left Eye .
Keratometry: 41.& dkopters Zr1"1 d| opters Paqui netry-
500. 0 |m cr'd*%H0. 0 m cra Def ect dl opters -2.5

di opt ers Frgure 4. *CHRTTHHRET on WI ndW@“V“@‘F"““ HTM. de
tirtieba Mc ro ri bemte@ts powkridepdnding odthdpacent BS J AWCFNO
Edition.Ver Favorites Herram ent as. Ayuda .-

Figure 5. Resulis window.

As seen in figure 5, each eye reads the aprépiate recommended contact lens,
and the base curvatura value expressed in milimeters. In addition, when the
defect is larger than 2 D, the following message will appear "Define lens power
depending on the pecient”, and when the keratometry value of any eye is less
than 40 or larger than 48 D, the following message will appear “Define
peripherical base curve" .
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I (c) -(J3J '-. | | qued" avori < ; Dhecciu p jigj
Ci\ Apptel Lentes. ht Ml Contact Lenses Specification

weamseesiat a Confirmati on Nane: Al ej andra BarPET/HSA0€042660

32 Right Eye LeR Eye Keratonetry. 4 1.6 diopters 41.5
di opters Paqul netiy. 500.0 miera 500.0 mcra Defect:
-3.5 diopters -2.5 diopters Recommendati o
n Lens type: soft soft Base cuf¥sms9. 054325955734408 m
m 9. 054325955734408 m m Defi ne | ens power dependi ng o
n the pacient Figure 5 . Results window As seen in

fWHNiE cRim&Pgh eye reads the apr piate recommended
cont act fens, and the base curvatura val ue expressed

in mlineters. In addition, when the defect is |arger

than 2 D, the follow ng ssage w || .appear "Define ..
ons goisiiaitipeRening Brpietneoes:poadtERcik mefd mprising
Ig@grp@togrretry value o f any eye is less than 40 o r

ger than 48 D, the follow ng nessage wi || appear
" Def i mroyidingphwmiashlentilase curve" . 80858vl d ai ns What
is clained.is: ,1. A nethod for..treati an . .
opht haTT TGS P EGRATT o7 Comra et ROtolegp Prup ainpispation,
Ofherblh @vd ?jeﬁ‘ﬂa@e&i@ﬂt Repokiioa bpﬂbﬁyésﬁgﬁﬂlr@ﬁdase or collagenase;
phar maceuti cal conposition suitable for ocular

adni niapphyang emtacifensdo aye tlepapbatrsyiiedng fionl ancenhiledinplogie

comprd ses hyal uroni dase or col | agenase;
condition; and

applying pharmaceutical composition to the eye of patient.

2. A method for treating an ophthalmologic condition by inducing changes in the
physiology and anatomy of cornea, the method comprising steps of:

inducing a change in the corneal power by using molding contact lenses and a
pharmaceutical composition by changing the radius of curvature of the anterior surface
of both eyes, wherein the pharmaceutical composition comprises hyaluronidase or

collagenase.

3. A method for treating an ophthalmologic condition by inducing changes in the
physiology and anatomy of cornea, the method comprising steps of:

inducing a change in the corneal power by using molding contact lenses and a
pharmaceutical composition by changing the radius of curvature of the anterior surface
in only one eye, wherein the pharmaceutical composition comprises hyaluronidase or

collagenase.

4, A method for the treatment of an ophthalmologic condition by inducing changes
in the physiology and anatomy of cornea, the method comprising steps of:
calculating the corneal power considering the sphere (myopia) and cylinder

(astigmatism) myopics within a range to be able to correct the near vision without



appl ying contact lens to eye of patient suffering from
an opht hal nol ogi ¢ condi ti on; and appl ying

w@b@soeasetit i cal conposition to the eye of patiBCL/USDN4/#42660
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met hod for treating an ophthal nol ogi c condition by

i nduci ng changes in the physiology and anatony of

cornea, the nethod conprising steps of: inducing a
cdiafgishib sttseartiallyp erl fapdvien; by using nol di ng cont act

| enses and a pharmaceuti cal conposition by changing .

t he r aefingisleing therbeal axisofgptiginatism foscpel exa ihatapatisnt requires for
both e r e e g [ SEL] QD s "
o8 B 0en LGP WG BT 0Bl ARSIy s s v
T thht e quiketiofod theOrisiialn sy stemh ofihe patierdj t i on by i nduci ng
changes_in the physiology and anatony of cornea, the

met hodalkwyipe the nageatta ggldéffhe ReeaRRaNhg aases it cqrpcal pawer

C PRIEL, . US| ding contact |enses and a
pﬂ%@ﬁgiéutlcgfp%gﬁ%ggg??%g’by changi ng the radius of

cur vat udieg the nididingrbatactdensestd dmage theantficorfthe yanea; and
wher ei n, t he pharmaceuti cal osi,tion_conprise

co S
hyal urigREEng 2 RFnagsarcal EOmpOSIiOR 8 e @Y h-therea the
t : [ ition by inducing
cﬁgﬂﬁggﬁ%ﬁg%ﬁg % @E@%ﬁ%g%kgﬁésgﬁgﬁgﬁi of cornea, the
nmet hod conprising steps of: calculating the corneal

(Bot 1 G MElRpd) SliTid: BRPRIT16 SF ARty P e e +0.100 D o
cog oesh the near vision wthoutdim nishing

substantially the far vision; considering the best
axis of astigmatism for each eye that a patient

G ey fetheg o oPiRd VhRtar o8 el e erel SR Fueg frgm -0.100
bp 1§ b@dog pqui red for the visual systemof the patient;

all owi ng the patient to guide the necessary changes in
the corneal power whereby good near vision is

obt ai ned; usi t he | di n ontact |enses tao.chan

C e suf femetig ek Bondy st e e 8P RS ot 19700 D to
Ph@DoRDe bihd ﬁ@lcyﬁ@wqﬁu‘ﬁh@ﬂsmpmh & Ryi8.-0 M08 Teion 0908 D.
conposition conprises hyal uroni dase or col |l agenase.

8. The method of claim 1, 2, 3, or 4, wherein the contact lenses are commercially
available.
9. The method of claim 1, 2, 3, or 4, wherein the contact lens is not custom made.

10.  The method of claim 1, 2, 3, or 4, wherein the contact lens is not specially

designed for orthokeratology.

11. The method of claim 1, 2, 3, or 4, wherein the contact lens is an extended wear

contact lens.

12.  The method of claim 1, 2, 3, or 4, wherein the pharmaceutical composition is a



5. The nmethod of claim4, wherein the sphere (nyopia)
ranges from +0.100 D to +0.999 D. 6. The nethod of

W@ b@s062818 wherei n the cylinder (astigmatisn) rBCIES2004/042660
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from-0.100 Dto -0.999 D. 7. The nethod of claim 4,
wherein the hypernetropia ranges from +0. 100D to

+0.999 D, and the cylinder (astigmatism ranges from

- ord810atR ¢f aglnt9 98 edded BomTthe groziphodsisingLdfoinayhes, aneskhetics,
or, 4, wherein the contact |enses are comercially
avikamigh) aatibipticsrad pplHEPIYRAIENASS, 2 3, or 4,

wherein the contact lens is not custom nade. 10. The

nmet hod of claiml1, 2, 3, or A wherein the contact

| hs i Thentketlmdedickihyl, A3 iogAedhérein the phakeceadtwhbepymposition
11. The thod of clajml, 2, 3, or 4, wherein the
leg&esggq}grqngseaqu&llmg.mar contact |lens. 12. The
nmet hod of claim1l, 2, 3, or 4, wherein the

pharmaceuti cal conposition is aconbi nati on of agents
sit4.ect €de methwdtdfielagnddpwbemii the phgnoicewival/ casposition additionally

anest hetics,. vitam aptibiotics, .and

SERee (higleor FClsd dipt the goun ¢oistip gfmsthigeliplesa cellulose,
2anPBpolP¥inflalcoh8lr €i N the pharnaceutical conposition

conpri ses hyal uronase and col | agenase. 14. The net hod

of claim 13, wherein the pharmaceutical conposition

o9 BT RESo R FhesEhE BB d Bppositonisin
PleYinnyf efededpel . 15. The method of claiml1, 2, 3, or

wherei n the pharmaceutical conposition is in the
form of eyedrops. 16. The nethod of claim1l1, 2, 3, or

167X D8 ROBLAICEL 0 GRTRPRL L Bl Lpiin

wihe rfein of Hgelphar maceut i cal conposition is hypertonic.
18. The nmethod of claim1, 2, 3, or 4, wherein the
phar maceutical conposition is

17. The method of claim 1, 2, 3, or 4, wherein the pharmaceutical composition is

hypertonic.

18.  The method of claim 1, 2, 3, or 4, wherein the pharmaceutical composition is

hypotonic.

19. The method of claim 1, 2, 3, or 4, whereby the treatment results in correction of

the ophthalmologic condition for at least 7 days.

20.  The method of claim 1, 2, 3, or 4, whereby the treatment results in the

correction of the ophthalmologic condition for at least 6 months.

21. The method of claim 1, 2, 3, or 4, whereby the treatment results in the

correction of the ophthalmologic condition for at least 1 years.



hypotonic. 19. The nmethod of claim1, 2, 3, or 4,
whereby the treatnent results in correction of the

w@pivshedsn®| ogi ¢ condition for at |east 7 days.PQDUS20b&042660
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method of claim1l1, 2, 3, or 4, whereby the treatnent

results in the correction of the ophthal nol ogic

condition for at least 6 nonths. 21. The nethod of

c22i m The Rethdd oftlain 1yRE3, @by, Whaeby thattreatbent esults B the

the correction of the ophthal nol ogic condition for at

| @aEsetian gl & 32@10P¢F§e0fr¥§€%we GFLOE Wathaytsurgery.3 - or 4,

whereby the treatnent results in the correction of up

to 3 diopters of refractive error without surgery. 23.

T nmeThotiethod of alaim 1, 2,23, 084, wherdby theareatiyerit besults in the

treatpent _resu e.correction of up to 4

dioBY5EER Ofp Foe‘{‘ ﬁalal%fteifs\@1 @fl?%’rve\ﬁfrphﬁfaﬂm%lﬁ“ﬁ%% 24. The

method of claiml1, 2, 3, or 4, wherein the

opht hal nol ogi ¢ condition is presbyopia. 25. The nethod

al4.cl alme hethdd o8 claom 142, Jnoedewhereinghe pplnthaihmkbgigbmdition is

con%)ltlon is nyopia. 26. The nmethod of claiml1, 2, 3,

HCPYRKer ei n t he opht hal nol ogi ¢ condition is

hyperopi a. 27. The nmethod of claim1, 2, 3, or 4,

wherei n the ophthal nol ogi c condition is astigmatism

2B. A Phamethodwf cleath 1c2rd 0s #1 whereinahp oplsthalgioldgiy camlition is

enzyne selected fromthe group consisting

of®YRiPur oni dase and col | agenase; and (2) at |east one

agent selected fromthe group consisting of enzynes,

anesthetics, vitamns, antibiotics, |ubricants,

a2ﬁ i - i ‘B¢ eethatl of ylaigén2.s3, oaAdwhekindhe sphtBgimolégic condition is
har maceuti cal conposition of claim 28, wherein the

c r?ﬁ(’é”h on is hypertonic. 30. The pharmaceuti cal

conposition of claim28, wherein the conposition is

h 3/ %o ertonic. ) )
. The method of claim 1, 2, 3, or 4, wherein the ophthalmologic condition is

astigmatism.

28. A pharmaceutical composition comprising:

(1)  anenzyme selected from the group consisting of hyaluronidase and
collagenase; and

(2) at least one agent selected from the group consisting of enzymes,

anesthetics, vitamins, antibiotics, lubricants, anti-inflammatory agents, and vehicles.

29.  The pharmaceutical composition of claim 28, wherein the composition is

hypertonic.

30.  The pharmaceutical composition of claim 28, wherein the composition is

hypertonic.

31.  The pharmaceutical composition of claim 28, wherein the composition is



31. The pharnaceutical conposition of claim 28,
wherein the conposition issuitable for ocul ar
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claim 28, wherein the conposition is liquid. 33. The
phar maceuti cal conposition of claim28, wherein the
conposition is a sem-solid gel. 34. The

RhasmeesWdutahdainasiohl on of claim 28, wherein the
conmposition conprises a polynmer as a vehicle. 35. The

phar macueti cal conposition of claim 34, wherein the

E@t %;r‘@éﬁl I]ﬁ}ﬁl?igllg%%gﬁag Cfg%lf)gc}ngfiag Pg{:lglgxﬁ%g,?&%&hiﬂﬂegco%position is liquid.

pharmaceuti cal conposition of claim28, wherein the
conposi tion conprises hyal uroni dase. 37. The L
pHar meBkaphagmpceytieal emppeton pf elpim A8.28hergindhesampasiion is a

conposi:kign conprises col |l agenase. 38. The
6ﬁ§$ﬁ§%%§arcal conmposition of claim28, wherein the
conposition conprises coll agenase and hyal uroni dase.
39. The pharmaceutical canposition of claim 28, .
wier ei g phargassybsalcpRottnp pf clain 4, hréglp% fQpogiion
i.hj.ot | La:fl anmat ory agent, an
2%@&95?%%?gﬁgﬁ£§£%¥?h9%tan1n A, hyal uroni dase,
carbam de, and a vasoconstrictor. 40. The

r eut.i cal comosition of .cl aim 39 further )
%ﬁ%?ﬁﬁh@%m@&@&gwown Phelaph ?ﬁﬁale%amitg%wymer is selected
: [ on
CEORE ploff oBsifin oty W e Bnd BEYTEATRASIGLOD

group consisting of an anesthetic, an antibiotic, an
an anti:a [ ent,

i -inflanmat ory. agent, -allergic a -
of% o Fho S aparentcflomons Ban BBk 25 v By SaRfic Guiwosisip
%oﬁﬂfr%?ﬁ Hilofid@e. 42. The pharmaceutical conposition
of claim?28, wherein the conposition conprises at

| east four agents selected fromthe group consisting

R R e T AR A E e
haahptiseabslzenasear bani de, a cytokinase, and a

vasoconstrictor. 43. A pharmacuetical conposition
conpri sing: hyalurondiase in the range of 0.1%to 5%

38.  The pharmaceutical composition of claim 28, wherein the composition

comprises collagenase and hyaluronidase.

39.  The pharmaceutical composition of claim 28, wherein the composition
comprises an anesthetic, an antibiotic, an anti-inflammatory agent, an anti-allergic

agent, vitamin A, hyaluronidase, carbamide, and a vasoconstrictor.
40.  The pharmaceutical composition of claim 39 further comprising collagenase.
41.  The pharmaceutical composition of claim 28, wherein the composition

comprises at least three agents selected from the group consisting of an anesthetic, an

antibiotic, an anti-inflammatory agent, an anti-allergic agent, vitamin A, hyaluronidase,
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col |l agenase in the range of 0.1%to 6% and a vehicle
sel ected fromthe group consisting of nethylcellul ose

w@eahs0edsys/i nyl al cohol . 44. The conposition of PCHUN0MBI42660

wherein the conposition is hypotonic. 45. The
conposition of claim43, wherein the conposition is
hypotonic. 46. The conposition of claim43 further

Carmnlidd, NG yRikidasg shd anasa@astictoel ected from the group
consi sting of anest hetics, antibiotics,

anti-inflammatory agents, vitamn A carbanide, and

Vzﬁz aojg}s]t [ chge?tl%agﬁomﬁogﬁh{)n HRJ% %e&é]ﬂttlﬁecéonjl&gﬁﬁﬁ

eu erent

RidafpmReLatliéasefout agaosieldetsd ﬁ:@ﬁplﬂe S©8p bwﬁlmlg if da amestlietic, an
coI I agenase. 48. The kit of claim47 furth
isi anpantinafl et &gen%a%mt@ﬂeéwah@enfrwgmnm Aghyaluronidase,

Céaﬁsapﬂl 4 o Yh e SRRV S0 RsERRact | ens. cl eani ng

43, A pharmacuetical composition comprising:
hyalurondiase in the range of 0.1% to 5%;
collagenase in the range of 0.1% to 6%; and
a vehicle selected from the group consisting of methylcellulose and

polyvinylalcohol.

44,  The composition of claim 43, wherein the composition is hypotonic.

45.  The compoéition of claim 43, wherein the composition is hypotonic.

46.  The composition of claim 43 further comprising at least one .agent selected from
the group consisting of anesthetics, antibiotics, anti-inflammatory agents, vitamin A,

carbamide, and vasoconstrictors.

47. A Kkit comprising contact lenses and a pharmaceutical composition, wherein the

pharmaceutical composition comprises hyaluronidase or collagenase.
48.  The kit of claim 47 further comprising instructional materials.

49,  The kit of claim 47 further comprising contact lens cleaning supplies.



