1 TREATMENT OF OPHTHALM C CONDI TIONS Priority
Information 5 The present application clains priority
under 35 U. S.C. 119(a) to Mexican patent
appl i cation, No. PA/a/2003/011987, filed Decenber 19,
2003, entitled "METODO PARA TRATAM ENTO DE LA
PRESBI Cl A | NDUCI ENDO CAMBI OGS EN EL PODER Y FI SI OLOd A
CORNEAL" whi ch is incorporated herein by reference.
10 Field of the Invention The present invention

provi des a systemfor treating presbyopia, nyopia,
hyperopi &, asTRIRTVINTOOF OFer Hadiviel CONDITIONS
condi tions by I nducing changes in the cornea of the
eye, including the cornea's dioptric power. 15
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20  treat ophthalmic 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, Jaser
epithelial keratomileusis (LASEK), conductive keratoplasty (CK), and scleral resection

25  (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

30  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
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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

30  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
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surgery (e.g., the final radius of curvature),
The limitations on the existing treatments of presbyopia stem from the fact that
30  these techniques consider only one anatomical region of the eye (.e., the comea or the

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

30  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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30  up to 5 Diopters, preferably up to 4 Diopters.
As well as wearing the contact lenses, the patient must also use a
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is sleeping.
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rba?}l?xﬁ n‘fag'r}fa]qg élréaﬁg %ﬁ@eréq_rﬁ ARS8 1r8ditiBhdl %at‘Mbh{ ﬁlch B@LAS IK or

pat i‘e e inventive treatnent

sy stRRKj sd tiseivéntive systeratrian §e bisdite Sirther carstnyirevidual refractive

Z gf P astn%) g béﬁ.ﬁerta}p%%ggﬁ%edut% flgﬁrrs?ﬁléﬁvs o@ﬂgctgm of any 1§mammg error
t r eadithiait 4 hdliticliab anges. ‘ma/xeblrluai gefrasﬁwacxmr\zecmmmly due to the

Preferably, the inventiv Syst
( cdttiomivasicesy i tieSHEAT gt Bk 8 Bt ban be due
t EﬁﬁEs SFREs L abdvieS TlYefoRs] EicseREwSY Mbﬁ'ect the residual error
radltl onal treatnent such as LASIK or = PRK, ,and th c? q
i nveistusing adysansimand nteractivs sxsheiguy wich ae thedpyentivg mefhod in order to
residu  her visual
B SRS A O SR )t s e o
err Oﬁecdy\(itehmﬂcoaﬁmhpbi;vdﬂmuﬁﬁcxem faydhe/patiphids viewnl Gﬁﬁdﬁ based on the

e i ertcy SRR aStfcbidg) o eBE e ilon v met. Tn
?%r @Jﬂﬁfﬁéﬁb(ﬁﬁﬁeﬁf tistdrredl ﬁdﬁvdﬁs’tﬁﬁ c@ﬁmspemctlidmcausb thds may
oV

erefore, the best way to correct_ the

o ¥ opreven thacsering aeangn % TSR o RAeRRL o G gt foahsatory

such,g deih bylow light,

changeipil e bR el TRt RO e A uih o e

f i ndfatighgtsedingfanawhgseaiigelate upnesading@/c.e. , the corneal

power is sufficient for t .
fnnch F dhs presely mvéﬁ%‘bh@fb%&sé'%ﬁ%@htaﬁﬁﬁq fems useful in

based on Vi'sua cerebra

26 COfRAlay r%ﬁﬁhaﬁ:@i& cORiition I?.dchfalprasbmpmumgthmentlw mehod. The kit
certain

di_ ment h |
Cor r B sampSrlGE BvR Sb ORISR SR 57 SYBRY I golutons o

seei Qﬁaﬂﬁ hnd?5e di@hfectdpSdoRRe: lehss, af)i%hét%ﬂé paBYf dodtagt Jonses, back-up
ot her ensatory neasures to achieve erfégct vi,si on

unde cowtmt lanses, ey drapsasaleesaibed abave, lubricagty syeshprts, mirror, and

fati %}sﬁu See'&\%lé%ﬁx{ueﬁﬁ@fefe&ﬁ@‘h ¢ i ifeing DE tHe it arERftkaRd in an

etc. res i nvention provides a
kit GRivhamit dage wWhiehprefaatily is portable.

In another aspect, the present invention provides software useful to the freating

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
30 écuity, 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



20 treating ophthal mc conditions such as presbyopia

using the inventive nethod. The kit may contain al

or sone of the follow ng: reservoir for contact |ens,
solutions for cleaning and/or disinfecting contact

| enses, at |east one pair of fontact |enses, back-up

contact | enses, eye drops as descri bed above

| ubricants, eye charts, mrror, and instructions for

t he pagiasn the s@ﬁwﬁx@m determing the twpe ofsontagtlerses tobesused (e.g., soft or

PaCkAREE dlehoRr BRGHASBChGnHBF GoskB6B B BAELAR b rRral curvatre,

pr ovihg eﬁteﬁdlfdu\’ﬁl; metaaaﬁuf pdrxphéxbbclirvae diaimeter of central zone, and the
opht hal m)I 0 metri t her

urse, 0

car e S péripherel fon ey Blao B i f ettine the
pat i &ﬁﬁpdsﬁloﬁ _¥ %%ﬂ@d&&tﬁﬂﬁoﬁip@ﬁﬁ@ﬁﬂd bepaéstEbedto dhe patient and/or
computer. This Tinformation may include nane, age,

sex, thedetiagesgiswen. descri pti on of visual needs. visual

30 acuity, keratonetry, retinoscopy, etc. The oper at or

of the software may then be asked a series of

questions (e.g., rigid or soffefindtienact | enses. From

(1 022 LAl el REAREA, 5, STLHRL § s n

g@f t hiian dm&hﬂ%] mdliikﬁn@@ﬁxa@ledmﬁmhﬁlss budﬂ&pﬁmstmphdnans, and fish.
ase_cyrve, the posterior peripher cur

ant ePFetTARy o e APERel gt ﬁéwrwﬂ@r@ dpffafes tuouse, B rat, bt
di anphishkéf a 66884, a%ﬁﬁﬁte, 8hglpib}ien c@ﬁﬁﬂ%ﬁnﬁbdlﬁfenﬁs htﬁe animal is a
peri pheral” zone. The software rmay al so be used

det efwriare t he 5 conposition of the pharmaceuti cal

conposi tig e

‘he dosi néﬁéf%galggc%&npt d%%‘gorﬂmincﬁﬁlh}:)&’ﬁfo??%{sgé any functions
hi nthat controlihe tholhemerits of the frewdest mvdiwdanithmmdl-der@ﬁl-motor

non 10, hunmn .ani mal s cl udi ng exa

bi r dgystepb erg a (Hﬁ]ﬂp%ﬂ?.lgﬂés negi:éaa.tpr-?% ﬁocus &% éxpge%'xg&r Yo see well
t he B&AnbBAERA fmbjeads Elﬁc@taﬁﬁﬁﬁﬁicea{, Qe@bl;al sccbmmaumaefers to the
nmouse, a rat, a rabbit,

a key
pr i nEaflex aksp Wéfl thp guscle and aetyes B St ﬁ{?ﬁ’ﬁg&dﬁﬂ acigye g proper

is a HEERs!atd $r86ra8 6@ well d far.
acconnlrcr)gd at | on r e?&gg(@fg i functi %ﬁgm 15 that Vg%nltierag?n

2he rmv enfCrraeabpowdrd: ﬁgmaléwehmrs/ tathe maﬂwalatlcal value expressed in
opt | I

5" 1 SRBiEEE I iR P HRL e (7Rl s RRGEIRRRE |ddRrvatue
bot hradtar Cantalf mrwep bjfers tsthe Irﬂmﬂmﬂrahaal vafue of mﬁzaetwe power that is

. Rerced B T trcane St s pbSingdinfl 58 tnd cercbral

achi ﬁéﬁnﬁhﬂgﬁ’&ﬂ? PR measure the corneal power, it is necessary to determine the radius

25  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.

30 “Induction of change 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



novenents of the body (e.g., head, neck) and eyes in
order to see well near and far. 20 "Corneal power":
Corneal power refers to the mathematical val ue
expressed in diopters of the corneal refractive power
or in mllimeters when referr?ng to curvature radius.
Corneal power refers to the nmathematical val ue of
refractive power that is needed to neet the demands

of tcomeuli sunaturs Yimt mro boinductidrig achievedhe neseasery diapiric power to

cer e?g&lg Py é\éﬂg}? {egragtgog{]pé)pﬁ %'Eeq?‘grg{,ft O‘Rﬁw %@Q ?1?2!: al® ¥4 vision

ant qeq@fed@yﬁwauemmbmegarneal t hi ckness and the
radi us of posterl or cor neal ‘yﬁggﬁure

i nst ances ff?ﬂé’e@EWH@al 6‘?)3@?5‘1 CIE HHO ff?oian active agent ora
gxacy J&@&%ﬁ&nﬂohmoﬁ Bﬁex@ kd e %ﬁnﬁﬁnt%@dssh‘ﬂjr fadlicRrigAdesired

contr utlng to corneal power, cannot be neas

Cor rindbglpai\mpomy Aalvgﬂ be nnwg@ate'én 27 thsft ?feoré;av Y(Sgﬁjlgn this art, the
due ¢ figue :‘1%%’:' 0 Reded
chané:f%c{l‘ae cor nea re e rrat gﬁﬂtggf caEle
chartgelojzioal eﬂdpmﬂteths agant bemgrdelmemit &p disedse being freated the subject
radi,us, of the val.ue .the ragdi 2

cor rsHie tsatedat 4t g{éc F "‘Fbouﬂg %’(&Puﬁong&m |ai§§%a°eﬁ?1cal
10e C EaioYitioh RRhé aioud®eJesdafy todegradeeriongh hyaluremb acid molecule to
refracti on power and therﬁge %?CE achie near’ an

far aios f@ﬁmldé‘éﬁﬂfr%cwt (B Bmpi ot g e e
Eff itlo I:Qt‘ﬁQ ﬁfn@ﬁnt nbétBsarelo &@faﬁé’ enctigR dollagen to

of actlve agedfmor a har maceut’i cal COHDOSItIOh
r ef ealow for tiotizgafifig cmmeé’é‘nanifethe empountiof carbarpidgin the

2:: olﬁ%ﬁﬁ%{%} 1@2?@ q%ﬁm?ﬁ tg'e P&ﬁtnﬁ&gga?ﬂog%lt%ﬁlvfgyrghoun {the

o agra@ent may vary depending on such factors as the

desired b| oI ogi cal nd ) t he _agent bein '
del i ver ed Meldiag gpaiact ‘E—?Sﬁe &)d"‘i‘g @%ﬁﬁnﬁeﬁ gresaﬂg et lenses that are

bei ngeeli hR&I R inventRE Methbdnd bfskad.| Vi 1onsesiflay bé partlcularly designed
hyal uronase i n the pharmaceutical 10 conpgsition, i

t he ﬁxrmmﬂximmélc sores (p & Beprigsame chodigRutEy BoweyH; B o

nol ecu to m iI Cofi] th i

ef f e%’P %%etl% goclD agtg%lggsé I'n {Iﬁg ﬁg‘r@ﬁacégfftof crejlllmlen ve
2OMPSsichd BN aiesinstéeel offithe shelihwotastlanses typi ywatrebempatignt to correct
col l agen t al l.ow for | di n f .t .

ef f e WEIOD% mﬁlpngf;ogtg?tg%ﬁ?sd@gx ﬁe ?%g o %%n@égﬂlte]og non permeable.
CONpPYRd hb%%&nﬁbﬁex@d@@%m@ﬂ? padacta plastie) podyméroor glass. In some
nol di ng of the 15 cornea Mol dj nﬁ@ée t act

.8
Vbl demBodimentadhe meldingconiagt Ispgs B8 Arfhgoratical agns hlgful in
molding the cornea to a particular shape.
25 “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

30  visual cortex, the motor cortex, muscles of the head and neck, muscles of the eye, optic’

nerves, cranial nerves, and eyes.



used with the inventive nethod and system The |enses

may be particularly designed for nolding the cornea

to a shape in some enbodi ments. However, in other

enbodi nents, the nolding contact | enses are not

especial ly deS| gned for the itentive 20 syst em but

are instead off the shelf contact |enses typically

worn by a patient to correct visions. The nol di ng

cont act f‘Edilﬂ‘Bﬁf dm:yrstw”:r Pgn‘dofohsmrsicm is thereis Y whigh divergent rays

Rgg gvo(yic{m eg‘rslf fre %ﬁ%é] ng?eo Cotf d;ss%}ﬁoﬁﬁﬁl AP efeRtd dh image
egb%@ tﬁ@oorlhl‘iﬁumlttldiuﬂg ltm? nhe&mctterlzem s Spticalcdysiems.

armaceut i ca ents_he . ornea
Ito o a parf St«r@mirs 18%3 peStr %&i{lg isdhe @P%W?‘?PPM%?OIWM stroma
?yStaﬁE? quy roffadi I% b&g&? %@{f&%{ealonrmé Qrnény %tuemar ﬂfdﬁfgﬁs s to the

he "ana ures of the body t

| nt esepmatrmc:tf rtltnismélaegiu;ﬂnm@‘!e\ﬁéﬁlﬁgloh pllptien Oftﬂéﬁ 006%1‘-‘14 Ysspg, This
gI O@ﬁu lgic{q aderSt '&%QE deu her SRR %g%? ﬁe@ﬁenﬁﬁ%e%i’ﬁeﬁf curvature

e "posI to be

t 0 alytihy tethehlty prodese x&mma]r sliding irajso aanntpomparh@@hcy inventive
novenments necessary for seeing objects near and far.
The 1@§84%6 may i ncl ude the 30 visual cortex, the notor

190T t X, FygGiPul)™: Visud) 8dtyaBférs 1o dhe clﬂitgz of elearndss bfienc’s vision,

eye Optl C nerves, crani al nerves,

" Poi ameastiredif dpwrvesllorpersopgesst %F"J‘H’ka%\’%dil%ﬂyt?’ 35 o the Snellen
poi nt @% g O(ﬂl vergent rays would intersect if
traced g The point of di gi%ersi on can al so .
refer to “aﬁisuahmgmoryﬁf Vasvalibpmery x rsdo theagepmwlption af the images at
that  characterizes, al ; :
sl i otPﬁB’am B pERce @?‘F@fcﬁlﬁi %'5 o[pgéﬁ ngf a?%aoﬁren dpfing one’s
gor ?ﬁ%ﬁmgt vmhmén@&tsms aorth @fhleﬂd’liel fget Imagg;emyve into the brain
perfornmed on the cornea. Stronal, slidin
sepacumng@hﬂ@xoo@ha £ BiH cngeizat MHpersryen i pygeRphEof bt s
abl alt[ﬂ Jﬂ fgaﬁizéé alf ths fiH&zes RhikbSumahtb ol vsésthis information to

cornea vvoun thereby flatteni ng or

st ee:gemtltmglstldistlmuh mrecwﬂa@alhlﬂcts (e.qu ﬂﬁitﬁ‘@ of the aighabsthgThe visual

P OC et e ”f?ﬁlﬁuipﬁﬁ'inﬁfmtofthe

t he ?’W@ﬁ’tcfe\ygl(’pst %e@ﬁlﬁ %gnh%aﬁ@)sua tggéjlot y': Vi sual

BEUI gpess Bfefbdlspmg)w%m ey myy dcpentl en slmaem;smf theimages arriving at

Vi si on, asure of , how

cert & ﬁet&?‘@é PR Flsica F“dr@%‘?]sdef’?}&?r Q'ozﬁ’%ﬁ? en I{tfgtl:"lﬂ ey

(e. g [ éR) The visWil Seidory BRI Yrom Magemﬂrammrtmdyo tbsfbems with or

tot cunul ation of the imag esg gﬁbr .t will

ar e wab@meuecttwn Gughexegteswsp ey contact gpgas): NO %‘9@?‘%‘&?’3’

duri {0 §m§ll discrepancies such as, for example, due to illness, stress, fatigue, efc.

25  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 reacls

30  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



15 lifetime. Visual nenory starts to formwhen the

first images arrive into the brain during chil dhood.

The brain recogni zes and perceives the wavel engths of

light as images. The brain organizes all the inmages

it accunul ates and uses this t¥hformation to react to

visual stinmuli and recogni ze objects (e.g., letters of

t he al phabet). The visual nenory develops dependi ng

on herebed] seronersdativm cdnnpempensats adeduately,dhe patientonay rged 1o resort

Shar BALEY SareerRon B eniget 11 afSiRlhe R BT REfhy fvels moving

br ai ¢yes Rihel Hdy @tbsBE ding gldssvae lerzp IFBﬂéxanﬁjlle; i eading b dbok, if the

i nfl uences heredity, etc. ?@Yda % n‘ﬁ ry forns light | l

f r orRatigeige tiguedh bepx fhednay niepdio A baplk flogst Or (i Wt light leve
r rﬁ%#de? B fefid. g e SR PHRE s Hrbfep Ml &Fjﬁstéd%&ﬁa‘-‘t Xhe visual images

V|sua rrem)ry will “toleraté snal
dl scim'qsmtttﬂdée thedhrhin ats acﬁ@tedéwamabxnem@f tT&lelpP-llfﬁ’é§ §wn satisfaction

S ol B S 8 b BB BE o bleUWchf o s been

suchcacted biy Yieigyentiea slystam tovthe txtag neez&ed\lw wgmalpnqmrmg
sports, etc. Visual nmenory is inmportant in the
devel opment of visual acuity and is used to

fgchestrate all the bB@'ﬁéfBe&ﬁffﬂeﬂsﬂtwvramﬁg:ham sns,
such as cerebral accommdatlon For ex

eye cannokiguterlxis aniliuseiing of Gullstand] s *@e £¥e eﬂ?%\‘?’ﬂdel is used
f
or orbg{%la%; ﬂanglr-]géféﬁtwé uﬁ]ﬁreg Bﬂ%ﬂé Eoﬂ@d‘&r well &3ihes tp&@s &MRe eye. Sucha

star Vi s Ity It has come to expect.

The schematic isesefulindetermining theoadjestments 1o thorqyaeanpedsd in correcting
mechani sps..such as cerebral accommobdati on. When the 11

cer ebF SPUSBLE ST Bat i on cannot conpensate adequat el y,

the p at | eﬂ&uﬁle&ﬁ@ldhstrmdn&ﬁ'mhet Stuttnd's odtdd usedip shusathe formation of

mechanj sms_such as s nti.n turning up light |evels,
movi FRYIMAgE by afsnh%fﬂ@ﬂ%gbwls‘% cl oser, using gl asses,

etc. For Fig@f@} Ra ﬂhBtorgﬁ@H Hﬁﬂs@vﬁ%@%dlffefen&dsehat pRisi i tie thickness
is fatigue he or she may need to hol d the book

cl osand radius gfmguqe%thqaghtpmp@b@gmgs PhibgF¥er to read.

The corne r %!r?gd%wagg @&y that the
vi sual |rrg§upeo'¥\@raa§ﬁ§$n V?%kt € brain f’;\re accept ed
by vi sual Figaros jepickhe ma&smamall modvkofm dysf Abe dv@mngamws the

acce tance of the n ref

corn pr B@@ﬂee ef.ﬁgcl er%\?t'He&nE ulEuhﬁobe
syst ﬁfﬁbﬁﬁ ﬂokk%r exXbRMhat lﬁﬂ@dﬁﬁu&m Mb&hlatlf theeyo nses akﬁh@c togfresent the
Descrlpt|on of the Drawi ng Fi urells an illustration

of Garulanglehernd npathesnatigal cp 18 thergt@eanp el i s used
to cal cul églghd.“%fd.l i)y ﬂ@ﬁ p%ﬁorﬂfal é}téQS A8YiA GRt @§pherc It has

wel | as otfrer parts of t schematic is
@S ef whrious adetbmical infegylatites and pr@rmm Qlld e ppticat g¥ip 81T center from

need in correctin
?he geomet%c axis. 9

Figure 7 shows a small centered contact lens on top of the cornea, Using this

gt

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

30  flatten the central cornea and lessen the dioptric powet of the cornea.




the patient's vision. 15 Figure 2 is an illustration

of the Sturm's conoid used to show the formation of

an i mge by a sphero-cylindrical lens. Figure 3 is a

phot ograph that shows the differences that exist in

the thickness and radius of Qurvature of the

anatom cal regions of the eye. Figure 4 is a schematic

vi ew showi ng stronmal sliding. 20 Figure 5 depicts a

mat hemat iKiglre Satews s)ﬁmilheen&ay&i cofitaet ldnsaon tap of thewesrnei eThe contact

t heoret,i cal .nmeasurenents ne g toog IcuI ate orn
[

I
PP BXERRE BB EOR G BEIPOGh TeeER gone of the

t hi' Spolrte@H Adt @Rhed BBk ciitadt s eV&sm ﬁe ?@xﬁ}ﬁfe@r Wil steepen the
present the ocular gl obe and mathenatical constants

i n tiseiralEpes, thap ing HeusPUVEdP MRICO®FR. The nor nal
eisn f tact

ot omi carelr? 9586y FlERISERored Lork 15 olf 8 0% copmen. The contac

opt i lesd is applping gressuire toathe periphexahone l@éﬂg@m@ r Tais peiipheral pressure

Fi gur C r t

the BBk ¢ pftg e S Rt f BRbiAG B Bting B8P pover to

appl hedohén.t he central zone of the cornea. The

peripheral zone is not touched by the coptact |ens. ,
Pr essure@&“"ﬁﬁ@sé%‘?ﬁ?]&lgezswéer cquinst 1655 Fratpp %Fl}ecgfpea. In this

{d at ﬁﬁﬁ’? 'tllilfcoﬁfaef leAd is %Qéxﬂﬁ%pﬁﬁﬁﬁré (ﬁﬁtﬁ@ BeritfaPzde @Bﬂ{elc@mea. This

power cor nea. ure shows a snal

cent messdrecnrtbacntrakzese will ﬂ@titﬁndhe QWWM Outrﬁléptﬂc power from the
cont act lens is exerting pressure on the peripheral

zone"™ &% he cornea. The central zone of the cornea is

not touched by the contact |ens. Pr essure on the

peri phery w l.l_ steepen r,n th

B no. el meberDiin o s BEsthisa T3uRBphe ¥ Btfigention

gs | arger %Hr%ﬁ%&ﬁﬂ&ﬂ@*sté@ﬁ%&% cInQﬁdLﬁ:ingtdkﬂlaﬁgd inelge curvature of
The contact ~ lens is apply pressur

per i thhepmEa (eghdheantenies radii € eaneR). pEhs %q.ggegllows the patient to see
tp Legﬁéeﬁrgg I r?%xltch g)gtﬂgut:}%he%eg&g& egla%l&‘?sést gﬁlﬂeﬁc@gegﬁé%te%xg&ﬁdi\ &sual aids.
cor tn'é'ba syfﬁietgﬁmkaay iridoviag atcﬁrap@-@d rm@m@qswn@twm with a vertigal axis
on 0 e IS

| ens 8&&,‘2%9}%1@{ Pﬁléq f%@gﬁp 8,45 ‘ﬂseugtlz &n ?‘E Bﬁhz é&fen??&ﬁ%ﬁéated The

2Or NSAter 1 ifterabtiveead depends dininpaicfindrn de patient owhbw the treatment is to

flatten the carnea d.take oyt dioptr.ic power
t he DPwesedeJhis is one ofa tﬂe dlff%rences etween the inventive system [ 8 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

25  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 exror is low to moderate, when the patient
30 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,



Det ai | ed Description of Certain Preferred Enbodi nents

of the Invention 15 The present treatnent systemis

based on inducing a change in the curvature of the

cornea (e.g., the anterior radius of the cornea). The
change all ows the patient toldee better near and far

wi t hout the need for eyegl asses, contact |enses, or

ot her visual aids. The system wor ks by inducing a

comg uﬂxér opinipilnicashdigomt Themethodisa dysamicoat inisipeive technique in
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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

30  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




Ophthal mc conditions treatable using the inventive
system i ncl ude presbyopia, hyperopia, nyopia,
astigmati sm and any other ophthal m c condition that
can be treated by changing the shape of the cornea.
In certain embodi ments, the pdtient suffers or is at
15 risk of suffering from presbyopia. Certain patients
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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, Ry=initial radius, and

30  Di=initial diopter.



10 visual cortex and visual nenory. The invention is
better understood by considering the Qullstrand's
nodel of the eye (Figure 1) and the conoid of Sturm
(Figure 2). As will be apprecjated by others of skill
inthis art, other nodels of the eye may al so be used
mat hematical ly nodel the visual system The nodel of
@l I strand shows the elenments for the cal cul ati on of

t he Eﬂinm&faﬂhd}{e[mcﬁon\@efeoﬁ the cornea in accordance
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ker awvhére Desfiriab diopter, Sarmitiabdiupter) RiFinitinhidopmted, end Ri=idauptesyto vertex.
the treating physician. Preferably, the neasurenent is

done in the sanme units as used by the treating

Y SF&hBRadidsn addition, it is preferably that all
i nstrunents used in the i nvention are cg [ brgted

t oget her . Thefinabradiisof evesuic .l theantarqes G Mol cornea is
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t hen conver |opters usi ng [ owi ng

f or neduipmdnt.=The final ‘r@dms ﬂcm@tm fczﬂﬂdxrmg)fo@ngla

n=refractive i =refractive index of the

cor nea, R=ra<:1]'153 3‘3&/ @?é(é)f}- of the anterior surface

Dt lere el radius] Ri=inithd] radiud| asl DadibpteddtoDertexi ti al

diopter. 15 Estimate of the Refraction Defect The

anmount of the refractive defect in the eye is nmeasured

in t peeal BakheMertex wth the followng formula: Dv
=Do/ [1-(xDc/1.000)1 5 where D,, = diopters to vertex

and Dp = 'ahma!;th@ﬂm%m@&ui%w bagesan (b gitkerepgp between the radivs

d' op e (the

D E3Pvei of B ol otbP il dnftne AULR UL RGBSR inerface
D)I =hbihtidnad btadnealin e, ankRiriot stidmaad  di opt er, and
D, =di opters to vertex.

Radius of Posterior Surface
The radius of curvature of the posterior surface is equal to the final radius minus

the post-surgical stromal thickness (Rgy=Rs-Eq).

25 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), itis
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).

30  Cousequently, to be able to carry out the exact mathematical caloulations it is necessary

to utilize equipment that actually measures the radius of curvature of the anterior



10 Fi nal Radius The final radius of curvature of the
anterior surface of the nolded cornea is cal cul ated

in mllimeters, instead of diopters, to facilitate use
with different neasuring equjipnent. The final radius
is calculated using the foll ng formula: Rf= 332 /

[(332/Ri)+Dv] 15 where R =final radius, R =initial
radius, and D, =diopters to vertex. Corneal Thickness
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corr @ﬂéra,rlﬁ'laﬁyﬁﬁ& g@rtdkt axicﬂﬂsual fieMOrytar® ﬁoﬂshbrepldlll the?[lynamm and
consequently to obtain the math 0 a f.or

t he é‘gPré?}}VStsb’%ﬁn ob theppesentdpyention. @%&3@ B#‘%J A RIgys g jmportant
that 14184 G6bh, 08 nidAifGaGH df %hdﬁ%és@ﬁar&%@&eﬁﬂﬂogeﬁfcaﬂy or by aging

vision for the patient. In the present invention, the
ﬁﬂducwear@fanmnﬂﬂﬁmﬁftbwmﬁt cornea is considered

simlar tg ﬁ%&@?ﬁéﬁg%&ﬂ?ﬁ@caﬁﬂﬂnmg% BaveXbid\WEdsured, the patient

(astlgmatlg - o
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
25  use this information in approaching the mathematical formulae described above. This
combined approach guides the treatment of the patient in determining the steepness or
ﬂatnesls to be induced in the patient’s cornea.
To carry out the reshaping of the patient’s cornes, the inventive system
combines the use of molding contact lenses and a pharmaceutical agent suitable for
30 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



10 of diopters to 0.999 of diopters, that is the
recomrendabl e range to be able to correct the near
vi sion without dimnishing significantly the far
vision. Myopic astigmatismis _from sphere -0.100 to
-0.999 D. Hyperopic astigmat ilSmis from sphere +0. 100
to +0.999D. The cylinder in astigmatismis -0.100 to
-0.999. The axis of astigmatism can be 0 to 360. As
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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
30 lenses before. If the patient bas worn contact lenses before, the user is prompted to

enter information regarding what type of contact lenses they were and whether they



measurenents; retinoscopy with normal pupil;

refraction with normal pupil; best corrected visual
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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

30  separately.
In other embodiments, the change is induced in the refractive power of the



paqui netry of both eyes nust be a val ue between 450
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25  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

30  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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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
30 onthe 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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comeri cajyy, Ih()lldlr}lg contact lenses used in the inventive system may be hard or soft. If

a soft molding coniact lens, a more positive or negative curvature is induce in the
30  cornes, 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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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
30  include bovine (bull) testes, ovine (sheep) testes, and bacteria (Stre’thmyces). In

certain embodiments, hyaluronidase is commercially available. For example, one form
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25  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
30 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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30 The pharmaceutical composition may contain other agents useful in the

inventive procedure. In certain embodiments, the pharmaceutical composition contains
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apraclonidine, cocaine, hydroxyamphetamine, naphazoline, tetrahydrozoline,

30  dapiprazole, betaxolol, carteolol, ievobunolol, metipranolol, and timolol.

The pharmaceutical composition may also include vitamins or other nutrients



sugars or proteins found in the cornea. In certain

enbodi nents, the enzynes act to 25 |l evel the unions of
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With all the elements considered above, the mathematical formulae for

correcting presbyopia with the present inventive method are as follows:
30 Ry=[332/(332/R; + Dy)] *+ Risphere and cylinder of visual memery)
Ds= D;+Dy = (3 32/Ri) + Dv + D(sphere ond cylinder of visual memory)



ci profl oxacin, erythronycin, gentam cin, norfloxacin,
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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

30  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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25  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 ceniral beam, 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
30  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




patient desires, if far vision is better than near
vision, then the radius of curvature of the anterior
corneal surface (both in sphere and in cylinder) needs
to be steepened. If the 20 patient has better near
vision than far vision, the rP&dius of curvature of the
anterior corneal surface needs to be flattened. If
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surf Sivatares Iaamd hncknesses 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
30 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 accommeodation including the




was made of glass or plastic. Ophthal nol ogi sts

continue to refer to the conpounded myopi c astigmati sm

as an incorrect solution for the correction of

presbyopi a because they think there are going to be
producing two i mages at the P&vel of the retina and
therefore the patient cannot 20 see well with the

myopi a and astigmatismthat is to be induced. The

opht hpficerdgilshotonsydtenrhmnepmpensate ifet these smal) esffooti vesdetférts with the
measur enent t the base qof . the.t |l a of the .

St ur HOGCTE R B aabay G ove St bl 47 o808 efior aeiopmodation of the
Howedefect i teffackidn, i nterpretati on should be nade in a

di fferent_way which involves onpe of ,advantages of the

i nvent i veThe§iedcoh lespiraniupign thabisdpnndin e tedpapidhghymasgye does not
ab t BGrdsBilto qfcohﬁsgeﬁhg‘m&ﬁm%%me%d%%dt ObIREEAIGH ﬁggiﬁrghference. In

par e- a>g|.al Optl CSs . | N CQY]SI sts of consideri g& L
meas additiess theamatgmicairrdgulaaties ofithecomesagprodue an nfinisenembkr of very

poans AL B biireR i pfhisThnr wTbile SNty A48 Bhpreciated by
and opithamolpgestiamt opadraetrists,ithis & domplitited eveadathes whepone rgalizes
cal oAb ieg gy i Tafi S elBhaRL Srudhlf ot e gre.

¢@sy to dR shdifld Befotb@iEONRinBY tHifew LAGIK Buiefathe siradadlisk is lifted

or 30 witha conputer. Also, the calculations are

per f 8ichibg laserdhsamds applistia produce sn ablation. \iniother purgisal taehniques that

[im i ' i [ s g
ek OB A G c) Bys oves
as atdshdminto theaesectad stromalghdcel Theinventiveuedhhiomenmakel useof stromal

\émalt 2 d&ﬁgqgﬁ%eaﬂﬂawt rag;felré%c : Veqoéi?:lglgg i Theegcﬂgittg?o gyef Ewts gre preferably
15 aceitgnéd3 ehdxtenml ﬁgﬁing, Wlﬁdh?illbv(rs 'tlﬁ\bﬁhiéelﬁo 316dpeg oﬂﬂatte_xll_ by the
conput er ro t o, perform sucgh cal cul ati ons, e
most PIERpER ?ﬁﬁ?@ gﬂ@%ﬂﬂ@ﬂ&ﬁw@t fesg FAYYRen theayerve ieehique i

t hat yygia@br 4 REQERRIBERE QR thestrofRAsI RINESbCThservbtf iR stromal sliding
theory takes into account the fact that light is a

wav eis predused inedly spripees ¢if thederatnstomt where pely éentipef miseons or microns
vave al%qlge&eg Gf% ﬁ)'fe]tc]:)fr@&ttﬁeoﬂgs&&w ?ﬁaﬁﬁfe Rt 1eﬁrb%ﬁ§ ?ngery. The

surfaces o erent radri, cknesses, “and
eef r anventive sysietmatisws visien theaciothe eptimiuafer botlneyestenerin the myopic

Cs1 naphern & 0300 Ty St peomini Sserteen PR RL i Rl ot 122.5°
this 10 appyoasdal Sk lsldigpRed RNardRe b@g*i.ueﬁﬁ chhsct more myopia by

irreqularities of the retina and the differences in |
r adi Hatening thanradivs of suapturscf thecantarion surfase of the caingaerds displaced

and di . . . . '
SopalhLfhERGRE dihd Aindfb b peloafkPhesh oty ning the
Rer f mdius of\urmattitesf ithreventeriov surfeee biithe vetned (vee “Cirugia Refractiva de la
di's a@%&@é’?%&m‘ég ﬁgﬂ'éq%%d deaklcﬂ\ér?ca? ﬁggoqg, 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.
30



m nimzed or elimnated because this inventive system
takes into account the visual 15 nenory and the
cerebral accommodation of the particular patient, and
the point spread function (PSF) in the retina. As is
shown in the isonetric topogRdphy maps in Figure 3
(Rabinowitz et al., Color Atlas of Corneal Topography,
Interpreting . Videokeratography, |gaku-Shoin Medica
Publ i shers, Inc., p. 65; ha@mabadig@niier ei n by
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tthe ‘cornea“nmore unitornran I nducrng changes int
refractive power of the cornea, the inventive system
is guided by the visual needs and visual nenory of
the patient for both near and far vision. 25 As

descri bed supra, all the surfaces of the cornea are
different in their radii of curvatures and

t hi cknesses. The circle of |ess confusion and the
poi nt spread function in the retina is blurrier than
it is typically calculated. The reason why certain

i ndi vi dual s have not needed eyegl asses or contact

| enses before is sinply due to the fact that their
refractive error is very low, e.g., myopia of 0.690

di opters and astigmati smof 30 0.712 diopters (actua
measur enents woul d be nyopia of 0.50 D and astignmati sm
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opti c-cerebral -nmotor system can conpensate for these
smal |l 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 5 correspond to a conpletely
uniformcircle and is not spherical inits
circunference. In addition, the anatom ca
irregularities of the cornea produce an infinite
nunber of very small but different focal points that
are inpossible to calculate. As is appreciated by

opht hal nol ogi st and optonetrists, this is conplicated
even further when one realizes that these snal
irregularities are found in each anatom cal structure
of the eye. 10 It should be noted that during a

typi cal LAS 1K surgery the corneal disk is lifted and
the | aser beamis applied to produce an ablation. In
ot her surgical techniques that



i nvol ve cuts or stromal ablations |ike the LASIK
techni que, the corneal disk is allowed to slide into
the resected stronal space. The inventive technique
makes use of stromal slidin%. The pharmaceuti cal
conposi tion administered to ttfe eye all ows or
preferably 15 enhances the stromal sliding, which
all ows the cornea to steepen or flatten by the
pressure exerted by the nolding contact lens. Only
when the inventive technique is wused after a
refractive surgery can the stromal sliding be
observed. The stronmal sliding is produced in al
syirfaces of the keratectomy where only tenth of
mcrons or mcrons are needed to the correct the
residual refractive defect left by the surgery. The 20
i nventive systemallows vision to reach the optinmum
for both eyes, e.g., in the nyopic sphere of 0.567 D
d in the myopic astigmatismO0.682 D, with an axis of
2.5. The corneal disk is displaced toward the
periphery to correct nore nmyopia by flattening the
radi us of curvature of themzpteri&n ;ﬁrface of the
cornea or is displaced towapRpPCRBIEenter of the
cornea to inprove hyperopia or presbyopia by
st eepening the 25 radius of curvature of the anterior
surface of the cornea (see "Cirugia Refractiva de |a
Cornea", Instituto Barraquer de America, Bogota,
Col onbi a, 1999, p. 171; incorporated herein by
reference), The forrmula for the stromal sliding is
al ready developed in "Cirugia Refractiva de |la
Cornea", Instituto Barraquer de America, Bogota,
Col onmbia, 1999, p. 171. 31 Oher Enbodi nents The
foregoi ng has been a description of certain
non-limting preferred enbodinments of the invention.
Those of ordinary skill in the art will appreciate
that various changes and nodifications to this
description may be made w thout departing 5 fromthe
spirit or scope of the present invention, as defined
in the following clainms. 32 5 10 Appendi x A 33
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Flgura 1. Window o capture generic patlent data.,

if the patient has used contact lenses before, the next window will capture
15 tolerance and other information. (See figure 2)
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information like: sensitivity.
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Figure 4. Confirmation window.



wi ndow appears (see figure 4). In this w ndow, the
doctor has the opportunity to check all the data In
case of any m stake. Wen all the data has been

revi sed and confirnmed, then the doctor will clic the
Process botton. Figure 5 sho the results of the

i nformati on captured. 15 I: Al d’?| 6i oPA~I , |'w dwnn!
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Figure 5. Resulls window.

As seen in figure 5, each eye reads the aprépiate recommended contact lens,

5 and the base curvatura value expressed in millmeters. 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
perpherical base curve" .

10 »
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Figure 5. Results w ndow. As seen in figure 5, each
eye reads the apropiate recommended contact lens, 5
and the base curvatura val ue expressed in mlinmeters.
In addition, when the defect is larger than 2 D, the
foll owm ng nessage will appear 3Define |ens power
dependi ng on the pecient”, and when the keratonetry
val ue of any eye is less  than 40 or |arger than 48 D
the foll owing nessage will agpeims " Defi ne

peri pherical base curve". 10 3780858vl 37 d ains

What is clainmed is: 5 1. Use of hyal uroni dase and
cgﬁpﬁﬁéﬁﬁg@dﬂﬁ t he manufacture of a nmedi canent for
treati ng an ophthal nol ogi c condition. 2. Use of

hyal uroni dase and col | agenase in the manufacture of a
medi casent! Hyaturonidasst amigeelngopdse Hal the Inmpiufactp diftd sredicament for
by induci ng .a change in. the corneal power by using 10
n%?ﬁWﬁ@“é@ﬂﬁ?@?gpgﬁ§8§m§ﬂﬁ t he medi cament by changi ng
the radius of curvature of the anterior surface of
both eyes. 3. Use of hyal uroni dase and col | agenase in

t Be afeddiyahsoniflasg arslreliagenase fiprthe tmasafachiye af a medicament for

opht.hal nol ogi ndi ti on. i o ' :

OBE FElE By R et L S Pagb A8 Bk e by ing

t heldikgcemp@iendy afl aginegichment el thigghfz hemuditsi o€ cafvature of the

the anterior surface in only one eye. 4. Use of

hidrieionridesel kot e¥si | agenase in the nanufacture of a

medi canent for the treatnent of an ophthal nol ogic

condi tion by inducing changes in the physiol ogy and

20. anatserof lofahonidese, andichlisgenapetinahs trepmifature of a medicament for
t he corneal power, considering.the s

| cul ati . h )
(e apehalpploRuGondi8 by drdHeE g CW&E ?fb@*e_vaf’?fﬁslff%”ef by using
r %ﬂﬁn% Qo iGctARh&s bfid Ql?eir fn}?ﬁfcaﬁ@ﬁt Beahanginy @8 Wil 8¥ turvature of the

dim nishing substantia the far” vision, considering
t higehastirfaxd 51 @fly ast egmat i sm for each eye that a
patient requires for 25 the near vision so that the
change induced in the corneal power along with its

aji s Wsklof9aluronidase and collagenase in the manufacture of a medicament for the

treatment of an ophthalmologic condition by inducing changes in the physiology and
anatomy of cornea, including the 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
diminishing substantially the far vision;

considering the best axis of astigmatism for each eye that a patient requires for
the near vision so that the change induced in the corneal power along with its axis will be
that required for the visual system of the patient;

allowing the patient to guide the necessary changes in the comeal power whereby
good near vision is obtained;

using molding contact lenses to change the surface of the cornea; and

administering the medicament.

5. A use according to claim 4, wherein the sphere (myopia) ranges from -0.100 D to -

0.999 D.
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that required for the visual systemof the patient;
al lowing the patient to guide the necessary changes in
the coneal power whereby good near vision is
obt ai ned; using nolding contact |enses to change the
surface of the cornea; and 303#&dm nistering the
nmedi canent. 5. A use according to claim4, wherein the
sphere (nyopia) ranges from-0.100 Dto - 0.999 D. 38
6. A Asme acmdldgm@chun &l whereih theieglieden (astigme{isthhepages from -0.100
u@Stgggg%g ranges from-0.100 Dto -0.999 D. 7. A
ing to claim4, wherein the hypernetropia
ranges from +0.100 Dto "5 +0.999 D, and the cyli nder
(astigmatisn) ranges from-0.100 Dto -0.999 D. 8.
u'ée aéctmecacn@rdmg tarifaioné, wher@maﬁhﬁélmewtmpla\mezeé. frora . 100 D to

LN byl i oy B g SRR Pt ST R0 200

contact l ens is not custom nade 10. A use accordlng

to any one of clainms 2 to 4, wherein the contact |ens

i & not\ uspacsosding teleaygenrsdof 6lIms 2n ik dr AtheTdyyfhe gantaqt lenses are
(ﬁ%%m%ﬁﬁgzgk gﬂéo any one of clainms 2 to 4, wherein
e 'con t I'ens’is an extended wear contact |ens.

12. A use according to any one of clains 1 to 4,

wherein the nmedi canent further _ 20 c

c%nbi AdtSE SRCBRINGJ@ AR ORLPIIBY % fogin% e llggfft?lﬁ?ma“ lens is not custom

%sting of enzynmes, anesthetics, vitam ns,
ant| iotics, and anti-inflammatory agents. 13. A use
according to claim1l or cIain112 wherein the

dhc?\hnggeg?%ggélﬁégg%?/ﬂ}j BIFB Tt?e%{ h%rlggl %l c(:eocrﬁac(fI lens is not
CﬁJel:iél 9%@31?@?ﬂfor gﬁhcﬂ&lrz\féﬂ'ogy' al COh0| 14. A use

according to any one of clains 1 to 4, wherein the
nmedi canment is in the form of eyedrops 30 15. A use

ﬁgg %‘rﬂ%t a?c,é)rﬁ? ﬁg? nean%f or(a:e %% mI:’.':ums tf to 4, %%ye% hd Iegntact lens is an

extended wear contact lens.

12. A use according to any one of claims 1 to 4, wherein the medicament further
comprises a combination of agents selected from the group consisting of enzymes,

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

13. A use according to claim 1 or claim 12, wherein the medicament additionally
comprises a vehicle selected from the group consisting of methylcellulose, cellulose, and

polyvinylalcohol.

14. A use according to any one of claims 1 to 4, wherein the medicament is in the

form of eyedrops.

15. A use according to any one of claims 1 to 4, wherein the medicament is in the

form of a gel.

16. A use according to any one of claims 1 to 4, wherein the medicament is
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formof a gel. 16. A use according to any one of

clains 1 to 4, wherein the nedicanent is 39

hypertonic. 17. A use according to any one of clains 1

to 4, wherein the nmedicanent is hypotonic. 5 18. A

use accordlng to any one of cl3®nms 1 to 4, whereby the
treatnment results in correction of the ophthalnnloglc
condition for at least 7 days. 19. A use according to
dn@eﬁﬁ@wof claims 1 to 4, whereby the treatnent

results in the correction of the opht hal nol ogi c

condition for at least 6 nonths. 10 20. A use )
arror diusg aterding toaey ofe ofl chiins 11to tdo whereihthe apydicament is hypotonic.
treatment results in the correction of the

opht hal nol ogi ¢ condition for at least 1 year. 21. A

UpE agc& dé&grc%u‘f ' Yn 'ohe Q:Tf GAifHsE tdl 41 ifbrebyiBE Qﬁéétrhélﬁ results in
treatne fesults 1N 1 he correction of dUp to

d¢omt:am$ obtheophthabholugic eonditiomfartadbieastslidaysry. 22. A

use according to any one of clains 1 to 4, whereby the
treatnment results in the correction of up to 4

di@pt @r ése?ccéﬁfrfgat%tdn‘{leolﬁrd'f‘%lmiﬂs W, vHérdS the tré8tndeht résults in the
use according to any one of clains {1 to 4] wherein the
opirtdetibmof tgiophthemblogio sonditiop farsibjeasti Gmonths. A use

according to any one of clains 1 to 4, wherein the

opht hal nol ogi ¢ condition is myopia. 25 25. A use

ag@or i i\ dclordibg 1 Prctfne“dfﬁ\:'ldiﬁlsjl 004, 4vh the frebfd@ent results in the
opht hal nol ogi c condl i S hyperopi a. . A use

acumctiomgf the ophthabnelogit conditips for at deagt 1 Wﬁé{ ein the

opht hal nol ogi ¢ condition 30 is astigmatism 27. Use

of a pharmaceutical conposition in the manufacture of

a2 e diACagERRbofdfg fohery dricadtolaint 10fo 4 winpdtiynihk nizamgént results in the
condi ti on, mhereln said conposition _conprises: 40 (1)
heesragtion ofiup & A dwptess pEigERGSE: crepn v ithoyt BEBST¥ast one

agent selected fromthe group consisting of enzynes,

22. A use according to any one of claims 1 to 4, whereby the treatment results in the

correction of up to 4 diopters of refractive error without surgery.

23. A use according to any one of claims 1 to 4, wherein the ophthalmologic condition

is presbyopia.

24. A use according to any one of claims 1 to 4, wherein the ophthalmologic condition

is myopia.

25. A use according to any one of claims 1 to 4, wherein the ophthalmologic condition

is hyperopia.

26. A use according to any one of claims 1 to 4, wherein the ophthalmologic condition

is astigmatism.

27.  Use of a pharmaceutical composition in the manufacture of a medicament for the

treatment of an ophthalmologic condition, wherein said composition comprises:
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anesthetics, vitamns, antibiotics, l|ubricants,
anti-inflanmmtory agents, and vehicles. 5 28. The use
according to claim 27, wherein the conposition is
hypertonic. 29. The use according to claim?27,

wherein the conposition is hyp8ftonic. 30. The use
according to claim27, wherein the conposition is
suitahle fo cular 10 adm nistration. 31. The use
accoraﬂng tﬁyéh¥§éa¥?deWHgF@Wﬁ“FﬁE conposition is

L qui ghy 32. 5 TGS DRe Ageff GeRBicl Ofi6hAkiB ZfoupMeBhsitihgt BE enzymes,
conposi'tion is a sem-solid gel. 15 33." The use .
aanestheliiosg vitamins aintibRTics, dilenicants, aieindlampentomnyi agants, and vehicles.
conprises a polyner as a vehicle. 34. The use

according to claim 33, wherein the polynmer is selected
fFOM Theue RUprdigClocPiim B4 wheredt theRbhpbsieibh i pfRrtaAid.

pol yvi nyl al cohol .” 35. The use according to claim 27,
wherein the conposition further conprises an

2 ant T 4 aeP R gt 47, p AR e cofbpo BERR 0o beAERR,

vasoconstrictor. 25 36. The use according to claim 27,
wherein the conposition further conprises at |east,

t 1. ee Thy e aicewingt tedclpim A7: pdictin iy COMBPLHTHES syitable for ocular
apest ﬂ?rta{ign an antibiotic, an anti- inflammtory

agenp, an“anti-allergic agent, vitam n A, carbam de, a

cyt oki nase, and a vasoconstrictor. 30 37. The use

according to claim 27, wherein_the conpasition further

cdhpr Thegsegcoprsding to dlaipy 273 ydwredn thecempagitipp &ﬁ]lll‘lqﬁi

group consisting of an anesthetic, an antibiotic, an

anti- inflammtory agent, an anti-allergic agent,

v32.aniThe Ase feokiaig Walaim X7 wdictaimthe, compasitiod Is a semi-solid gel.
vasoconstrictor. 38. The use according to claim 27,

wherein the conposition is a spray. 5 39. Use of a

PYAr Ngge H%é ?&5: GOEROS ki 89 W ierbiR8hEBEHEATAH SorBfriss a polymer as a
nmedi canen or t treatment of an ophthal nol ogi c

cwshdkile.i on, wherein said conposition conprises:

hyal uroni dase in the range of 0.1%to 5%

SH

34. The use according to claim 33, wherein the polymer is selected from the group

consisting of methylcellulose and polyvinylalcohol.

35. The use according to claim 27, wherein the composition further comprises an
anesthetic, an antibiotic, an anti-inflammatory agent, an anti-allergic agent, vitamin A,

carbamide , and a vasoconstrictor.

36. The use according to claim 27, wherein the composition further 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, carbamide, a cytokinase, and 2

vasoconstrictor.

37. The use according to claim 27, wherein the composition further comprises at least
four agents selected from the group consisting of an anesthetic, an antibiotic, an anti-

inflammatory agent, an anti-allergic agent, vitamin A, carbamide, a cytokinase, and a



col |l agenase in the range of 0.1 %to 6% and a vehicle
sel ected fromthe group consisting of nethylcellul ose

~and 10 pol yvinyl al cohol. 40. The use according to

5

10

15

claim 39, wherein the conposit iﬁ: is hypertonic. 41.
The use according to claim 39, erein the conposition
is hypotonic. 15 42. The use according to claim 39

furthc%glstﬁg{spri sing at | east one agent selected from

YasO .. b :
t he"group "consi sting of anesthetics, antibiotics,
anti-inflamatory agents, anti-allergic agents,

vitam n A, carbam de, taki T
v 3P0 c oFka yseaceRt mg to clan 29, wheret the rtl,gmposmon is a spray.

39. Use of a pharmacentical composition in the manufacture of a medicament for the
treatment of an ophthalmologic condition, wherein said composition COMpIISes:
hyaluronidase 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.

40. The use according to claim 39, wherein the composition is hypertonic.

41. Theuse according to claim 39, wherein the composition is hypotonic.

42. The use according to claim 39 further comprising at least one agent selected from

the group consisting of anesthetics, antibiotics, anti-inflammatory agents, anti-allergic

agents, vitamin A, carbamide, cytokinase, and vasoconstrictors.



