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The condition is particularly widespread among post-menopausal women due to

hormonal changes following the cessation of fertility. Dry eye may afflict an
individual with varying severity. In mild cases, a patient may experience burning,
a feeling of dryness, and persistent irritation such as is often caused by small
bodies lodging between the eye lid and the eye surface. In severe cases, vision
may be substantially impaired. Other diseases, such as Sjogren's disease

manifest dry eye complications.

The human ocular surface is normally covered by a tear film that is
composed of a superficial thin lipid layer (primarily derived from meibomian
gland secretions), a middle bulk aqueous layer (consisting of proteins,
electfolytes, and water secreted by lacrimal glands), and the innermost mucus

layer derived from mucins secreted by the ocular surface epithelial cells.
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inhibit a variety of chémotactic substances and factors that mediate capillary
permeability, contraction of nonvascular smooth muscle, and vasodilatation. In
addition, corticosteroids suppress inflammation by inhibiting edema, fibrin

deposition, migration of leukocytes and phagocytic activity.

Topical corticosteroids are useful in a variety of ophthalmic conditions and
are generally indicated for treatment of steroid-responsive inflammatory
conditions of the palpebral and bulbar conjunctiva, cornea and anterior segment
of the eye. Although corticosteroids are widely used as a topical agent for ocular
inflammation, most possess a safety risk pr'oﬁle that limits their more general
utility. A common risk associated with corticosteroid therapy is an elevation of
intraocular pressure (IOP). In addition, chronic use of topical corticosteroids may

result in the development of cataracts. Loteprednol etabonate is a compound
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produce the mucus that normally coats the ocular surface and forms a barrier

against infection and mechanical trauma. This renders the ocular surface
susceptible to damage from the mild trauma of desiccation blinking, rubbing, and

foreign bodies (such as contact lenses).

Lotemax® (Loteprednol etabonate ophthalmic suspension, 0.5%) was
approved by the FDA in March, 1998 for use in the treatment of steroid
responsive conditions. Researchers have concluded that there is an
inflammatory etiology in some, if not most, cases of dry eye. Reports of clinical
studies have supported the use of topical corticosteroid solutions in the
treatment of patients with keratoconjunctivitis sicca. Stephen Pflugfelder, MD,
introduced the diagnostic test of fluorescein tear clearance to further differentiate

and select patients with dry eye with an inflammatory component. It is postulated
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%4 Increased levels of pro-inflammatory cytokines such as, IL-1, IL-6 and TNF-
a, have been detected in the tear fluid and conjunctival epithelium of patients
with dry eye 2578 The tear fluid concentration of IL-1a was found to increase
as tear clearance decreased?. Significantly increased concentration and activity
of matrix metalloproteinase-9 (MMP-9) has been detected in the tear fluid of dry
eye patients with delayed tear clearance 2. Production of MMP-9 by corneal
epithelial cells and leukocytes is stimulated by the pro-inflammatory cytokines IL-
1 and TNF-a 8. Experimental evidence suggests that MMP-9 is involved in the
pathogenesis of keratoconjunctivitis sicca by dissolving the tight junction proteins
that anchor the differentiated mucin-bearing apical corneal epithelial cells S,

Glucocorticosteroids are recognized for their ability to decrease the production of
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US Patent Application. Publication No. 20030008853 discloses 22,29-
epoxy-3,4,6,7,29-pentahydroxy-,(3a,48,50,60,7- B,14p,22S)-stigmastan-15-one
as useful for treating dry eye disorders and other disorders requiring the wetting
of the eye. This publication further notes that corticosteroids, such as
prednisolone, dexamethasone, fluoromethalone, hydrocortisone, loteprednol,
triamcinolone, etc., cannot be used for prolonged therapy in dry eye patients
without causing side effects. This publication further notes that steroid-related
complications including increased intraocular pressure and cataract formation
have béen observed in dry eye patients treated with corticosteroids after several

months of therapy. Therefore, it was surprisingly discovered that a topical
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present a npderate to severe
hyperemia; lid margin hyperemia, central corneal staining and redness of the

eye. The method comprises topically administering to the patient with moderate
to severe dry eye Loteprednol etabonate in an ophthalmologically acceptable

carrier.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a graphical representation of the change in mean worse

symptom scores for an intent to treat (ITT) analysis. VAS = visual analog score.

Figure 2 is a graphical representation of the mean percentage change

from baseline to week 2 intent to treat (ITT) analysis.



i nfl ammat ory conponent. Synptons of severe dry eye nay
i ncl ude, anongst others, conjunctival injection

W@ booseo488s a) ; such as bul bar conjunctival hypeP€nUs2005/009761
inferior tarsal conjunctival hyperem a, nasal bul bar
conjunctival hyperema; |lid margin hyperem a, central
corneal _staipi.ng and.redness of.the eye. The nethod
compr i SEBLS BIT T PTIAA HHrSSesTAlag § 4 HEapAEreryad ienge
noderate to severe dry eye Lot ednol. etabonate in an
opﬁpﬁapﬁﬁﬁhaa?%yﬁﬁb 46\'&%@10%4@6@(@35 ANRYSISBRI EF
DESCRI PTION OF THE FIGURES Figure 1 is a graphical

repr esepiqié a1 @igrdphcat Feprgseritationesihe\BlesA pRYdEpitaly® change
scores for an intent to treat (ITT) analysis. VAS =

Vi $léd bashe %o Ge8k ©-in BisUYES of pafierts WitARNESTAbal staining score >10
representati on of the nean percentage change from

basghb&ginko week 2 intent to treat (ITT)

anal ysis.Figure 3 is a graphical representation of the
mean percentage change from baseline to week 4 intent

to treafigurerTys agERgat represpntation ofdheymean pereeatage change
representation of the nean percentage change from

basiem baselioe i wrek 4iim agubsisd pabientp afithenearnealtstaiaing score >10
corneal staining score >10 at baseline. Figure 5is a

gr abhasaliner epresent ati on of the mean percentage change
frombaseline to week 4 in a subset of patients with a

corneal cif Al Bidg gPhsical fepte EntRRBFEF e mean percentage change

from baseline to week 2 in a subset of patients with a conjunctival hyperemia

score >2 in any area at baseline.

Figure 7 is a graphical representation of the mean percentage change
from baseline to week 4 in patients with a conjunctival hyperemia score >2 in

any area at baseline.

Figure 8 is a graphical representation of the mean percentage change
from baseline to week 2 in a subset pf patients with a corneal staining score >10

and a conjunctival hyperemia score >2 in any area at baseline.

Figure 9 is a graphical representation of the mean percentage change
from baseline to week 4 in a subset of patients with a corneal staining score >10

and a conjunctival hyperemia score >2 in any area at baseline.
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transformation in-vivo back to the parent, inactive

metpRaldtisty ( setabolizédl dPags" MNasefore are biologically active chemical

components characterized by predictable in-vivo metabolism to non-foxic
derivatives after they provide their therapeutic effect. Formulations of steroids
suitable for ophthalmic use are known. For example, US patents 4,710,495,
4,996,335, 5,540,930, 5,747,061, 5,916,550, 6,368,616 and 6,610,675, the
contents of each of which is incorporated by reference herein, describe
predictably metabolized steroids and/or formulations containing predictably

metabolized steroids.

(11B,170),-17-[(Ethoxycarbonyl)oxy]-11-hydroxy-3-oxoandrosta-1,4-
diene-17-carboxylic acid chloromethyl ester (Loteprednol etaboﬁate) is a known
compound and can be synthesized by methods disclosed in U.S. Pat. No.
4,996,335, the entire contents of which are hereby incorporated by reference in

the present specification.
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which is sufficient to reduce or eliminate signs or symptoms of dry eye.
Generally, for formulations intended to be administered topically to the eye in the
form of eye drops or eye ointments, the amount of (11B,17a),-17-
[(Ethoxycarbonyl)oxy]-11-hydroxy-3-oxoandrosta-1,4-diene-17-carboxylic ~ acid
chloromethyl ester will be about 0.001 to 5.0% (W/W). For preferred topically
administrable ophthalmic formulations, the amount of (11B,170),-17-
[(Ethoxycarbonyl)oxy]-11-hydroxy-3-oxoandrosta-1,4-diene-17-carboxylic  acid
chloromethyl ester will be about 0.001 to 1.0% (W/W).

The formulations administered according to the present invention may

also include various other ingredients, including but not limited to surfactants,

tonicity agents, buffers, preservatives, co-solvents and viscosity building agents.
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formulation. For example, sodium chloride, potassium chloride, magnesium

chloride, calcium chloride, nonionic diols, preferably glycerol, dextrose and/or
mannitol may be added to the formulation to approximate physiological tonicity.
Such an amount of tonicity agent will vary, depending on the particular agent to
be added. In general, however, the formulations will have a tonicity agent in an
amount sufficient to cause the final formulation to have an ophthalmically

acceptable osmolality (generally about 150-450 mOsm).

An appropriate buffer system (e.g., sodium phosphate, sodium acetate,
sodium citrate, sodium borate or boric acid) may be added to the formulations to
prevent pH drift under storage conditions. The particular concentration will vary,

depending on the agent employed.
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Germany) and the pol oxaner surfactants can al so be

used. These surfactants are nonionic al kaline oxide
w@ondemsas es of an organi c conmpound whi ch contBCTES2005/009761

hydr oxyl groups. The concentration in which the

surface active agent nmay be used is only Iim'ted by

neutralization of the bact?rlm ffects on

acconpahQRiFR) erhEbalmiG RSty pre nthac 899%)}n Wutidose form.

concentrations which may cause irritatjon. Vari

t oRTeseryatiyge e tmwﬁ/re@elr@%? HYREN B“%P@époretﬁ@'@%wncqwg use.

of the fornulation. For exanple, sodiumchlorid

poBuiighlam presepatiees nnfeds: unP@alionsE el @?Qﬁn ' chlorobutanol,

chl oride, nonionic diols, preferably glycerol,

dekenzsiodasidiuon braanide troeth raeern kY1 parabea, phenylethyl alcohol,

formul ati on to approxi mate physiological tonicity.

Suetietate disodiotm, sbriioacidi pofyqugéatnium-Il] onethgr, agknte kewigto those

on the particular agent to be added. In general,

hogkiled jn tHeeaftoSouh aresensatives lard dypicadly tevnployad, abgdavel of from

in an anount sufficient to cause the final fornulation

t oolMetoan. phwhal idnttatidse EarmefHtiabs eof dbagprabentyinvention will be

(general |y about 150-450 nmOsm). An appropriate buffer

Sy stefilg, bait Gipicaip dingrosehedpBatteforsatitions,ahetefdre, garmetaliynwill not
citrate, sodiumborate or boric acid) may be added to

t hgohtapreaéivatidest 0 prevent pH drift under storage
conditions. The particular concentration will vary,

Cepend B O, SPGB Y Pl OB B e to e

Preservatives are thus required to_prevent m cr'ol%iuzé\#] materials

cofRrETHIaigNE da IMRrveghg cdaracteristics of the formulations
can include nonionic water-soluble polymer. Other compounds designed to
lubricate, "wet," approximate the consistency of endogenous tears, aid in natural
tear build-up; or otherwise provide temporary relief of dry eye symptoms and
conditions upon ocular administration the eye are known in the art. Such
compounds may enhance the viscosity of the formulation, and include, but are
not limited to: monomeric polyols, such as, glycerol, propylene glycol, ethylene
glycol; polymeric polyols, such as, polyethylene glycol, hydroxypropylmethyl
cellulose ("HPMC"), carboxy methylcellulose sodium, hydroxy propylcellulose
("HPC"), dextrans, such as, dextran 70; water soluble proteins, such as gelatin;
and vinyl polymers, such as, polyvinyl alcohol, polyvinylpyrrolidone, povidone

and carbomers, such as, carbomer 934P, carbomer 941, carbomer 940,

carbomer 974P. Other compounds may also be added to the ophthalmic
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Sui tabl e preservatives include: benzal koni um chl ori de,
chl or obut anol , benzododeci ni um brom de, net hyl

w@anoaloes3e propyl paraben, phenyl et hyl al cohol , PETESBN®009761

di sodi um sorbic acid, polyquaterniuml1l , or other
agents known to those skilled in the art. Such

Py Gavostatens of Beomapor kISR Fend it 'v%ﬁSs'tyf of fep carrier

present inventjon will be steril but .
un;ﬁ@ﬁm%d’ S@Eﬁs'?yoﬁﬂﬂﬁ%?'“%n%ger&%éwf‘%?e Ube"ﬁ‘f@r Apt yimited  to:
wi Il not contain preservatives, Co-solvents and

vi Rebsaeghasig ieﬁdws‘@ @d@fﬂl&oﬂlﬁﬁcﬁi@%%wlisoci@cpf@romn sulfate and its

formul ations to inprove the characteristics of the

f orsalfpadexdrans, Sadeusmobmess 9f dag GeHelperidamiyii wAylcpolymers; and
wat er - sol ubl e pol yner. O her conpounds designed to

| uacryigtasid palgners. appr oxi mat e t he consi st ency of

endogenous tears, aid in natural tear build-up, or

ot her wi %%{rﬂﬁlgvbl%efc;rm%@%’r \@@lthe%ftmgﬁt g éfrye%/fe tg/ég%%es and

Eﬂg condltlonsuonou mnistration-t

T30 B B BRI T AAROESe e e
or fﬁ?ﬁfﬁ%ﬂ g 287 ﬁg%nygﬁ S8 yeB Eﬁiﬁ%ﬁy 188 Jogmytated as 2
ﬁeﬁngselg@?od '%ﬁ%}/) ul OSE%%%IELM%WE{ Ir ellrn Urseéd%/fj i e veed
Goteral. ToRbapEc SEIer sand cebifsET tehin cauRio el o aoueous

and V|nyI pol yners, such, as, WgonV|n yl . al coho

pol FORmMYGHaRR |qhd(§9ieconﬂ)?ﬂﬁed8 or’more phOSphOllplldS (in the case of

phospholipid carriers) or other compounds, which lubricate, "wet," approximate
the consistency of endogenous tears, aid in natural tear build-up, or otherwise
provide temporary relief of dry eye symptoms and conditions upon ocular
administration; (ii) are safe; and (iii) provide the appropriate delivery vehicle for
the topical administration of an effective amount of (118,17a),-17-
[(Ethoxycarbonyl)oxy]-11-hydroxy-3-oxoandrosta-1,4-diene-17-carboxylic  acid
chloromethyl ester. Examples of artificial tears formulations useful as artificial
tears carriers include, but are not limited to, commercial products, such as
Moisture Eyes™ Lubricant Eye Drops/Artificial Tears, Moisture Eyes™ Liquid
Gel lubricant eye drops, Moisture Eyes™ Preservative Free Lubricant Eye
Drops/Artificial Tears and Moisture Eyes™ Liquid Gel Preservative Free

Lubricant Eye Drops/Artificial Tears (Bausch & Lomb Incorporated, Rochester,
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and carboners, such as, carboner 934P, carbonmer 941,
carboner 940, carboner 974P. O her conpounds may al so

wheooadesas t o t he opht hal m cf ornul ati ons of t heP@r/ES®N$/009761

invention to increase the viscosity of the carrier.
Exanpl es of viscosity enhancing agents include, but

t linted t har des, .. such . .
ny BDr Brpiples, of affseheld ZEET DBNANIIN PRigs) hage dilpsed n

its salts, dextrans, vari yner of t he | o

£ abh $yPat, Ny 4@9@@@@0&2@?53? 5t et @fﬁe{fioﬁﬁvﬁf& Pat.
Formul ati ons fornmul ated for the treatnent o

ey e eashintl 9 Der 304y VA Coessoigl Bl U.S. Pat. No
aqueous carriers designed to provide inmediat
SR6FATE: B n{Hasbicbfal o Udk PasyNot 6284 GO dGipnsiee! ch.S. Pat. No.
carriers can be fornul ated as a_yho holipid carrier

or 5871atQ8 (Karh gt at.pdt-§. Bat-Mxd,5 cﬁr%é) ielanels ebal. pdencontents of
As used herein, "phospholipid carrier” and "artificial

t eansh obwhichrdte inebegrorated &yuefetancedmeneinat i ons whi ch:

(i) conprise one or nore phospholipids (in the case of

phos p h okéﬁhﬁ‘aﬁcﬁ‘far fo%ﬁpate?f fo?ttng rtre%ﬂ'ﬁ@i?t %"}%-tgpe diseases and

Iubr| ca proxi mate the conS|s

b‘ﬁ%\,\ﬁ”?‘g g%b?yo@? ﬁgep%"%p%f? 8?%\?@?!: #net‘r%]engu' d)ﬂtrH@nts %?e% well known
ggggﬁ’%gﬁaltcl(fg rr]r?ljla g\ﬂn garé1 %83%[&1151%%& Iro Eb@cs)gg'dgl/vee)ﬂ{, Jeficle. Typical
;ﬁghﬁéﬂga{so@sgg T%twal ?dnlagpﬁ(big%t@é? %2 E@gé the active
1- hydr oxy- 3- oxpandrosta- 1 carb
chllr&r@%ﬂwlrsl@&/tae%o 1é9§rfp|3é‘§’ f‘dﬁc'pé?'%’f?f W%O“&%P% e mineral

formul ati ons useful as_ artjficial
oil, petrolatum and combinations thereof, but oil bases are not limited thereto.

The preferred formulations of the present invention are intended for
administration to a human patient suffering from dry eye or symptoms of dry eye.
Preferably, such formulations will be administered topically. In general, the doses
used for the above described purposes will vary, but will be in an effective
amount to eliminate or improve dry eye conditions. Generally, 1-2 drops of such
formulations will be administered from once to many times per day. The
formulation is intended to be provided as a package for the treatment of dry eye,
the package would include the pharmaceutical formulation comprising
Loteprednol etabonate contained in a pharmaceutically acceptable container; a
written package insert containing instructions for using the formulation for the

treatment of dry eye; and outer packaging identifying the pharmaceutical
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tears carriers include, but are not limted to,
comerci al products, such as Misture Eyes(tm

wao.esioempd Eye Drops/Artificial Tears, MoisturBCT/US2005/009761
Eyes(tm Liquid CGel lubricant eye drops, Misture
Eyes(tn) Preservative Free Lubricant Eye

‘*gr%ﬁ@éi%%frit%'ae%ﬁeée'nﬁﬁf?%@' i te%?@das?efsﬁé?vﬁ%ﬁ% Fé Gruiation s

Tears Bausc ncor ted Roch

HEre R B opﬁﬂfa@ecﬁpv' cFHa | A BRee el dsceptable
those di scl osed i . At 804, 539 (@uo et
al an anes. su':’%lyle f%smg{leg@g%@u%mf 93 pagyagedﬁgfmulﬁgpn In such
4,914,088 (d onek), 104 (G e
et exp gdlmeptg it |p§pv13|q@edghajflge qlgtgr Pmlr@twglpld)con@ngat least one
Pat. No. 5,294,607 (Gonek et al.), U S Pat.
5, ;ph@rmqmn@m [aceeptaple) contgiger pgptalrmag the gchegggnol etabonate
(G onek et al.), the contents of each of which are
i ncf@rmpdafmredPtﬁjem@fyeﬂen@éema@ﬁlng wpldngsrgain gnmultiplicity of single
fornmul ated for the treatnent of dry eye-type di seases
andisdicootairsrs, iongxb@ples epevgtsinglediset toalainersdp mroniae &r a one-
O ntnments are well known ophthal m c fornul ati ons and
ar enagb enpplglof thegforroulatiased del i very vehicle. Typi cal
oi ntments use petrol eum and/ or | anolin base to which

s addes& éligﬁta?& Eo%gr%gqﬁlé 891%3(9{‘3%% ls}fe—%ﬁeﬁgfig' ﬁte?oig%gteprednol

and exci pi ases In

ot af%watﬁﬁt@? ST LR DB vortttipBhheRERGTod fecs)
pre nt enlonael tendedforamnls ati.o

PR el aﬁﬁar%wﬁ or byBB8 SRS 8 Shiectve
ad,ﬂaﬁgrggfgrégrlqerrsgg%%wteg Clpn h{jseﬁ t | %‘ ﬁtg\emd{gg%g?o-treat population,

loteprednol and vehicle both improved symptoms of eye irritation to a similar
extent. After two and four weeks of therapy, the loteprednol treated group
showed greater improvement in objective signs than the vehicle group, with this
difference reaching statistical significance for inferior tarsal and nasal bulbar
conjunctival hyperemia at two weeks and for nasal bulbar hyperemia at four

weeks

Clinical experience and several epidemiological studies indicate that dry
eye is more prevalent in women "'® As expected, the majority (76%) of the
enrolled patients in this trial were female. There were a greater percentage of
women in the vehicle group than in the Lotemax® group. Patients were not

stratified by sex when they were randomly assigned to a treatment group. No
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used for the above described purposes will vary, but
wll be in an effective anount to elimnate or inprove

waleyosoys3icondi ti ons. CGenerally, 1-2 drops of sECHUS2005/009761

formulations will be adm nistered fromonce to many
times per day. The formulation is intended to be

provi ded ,as_a, package fqor the freatnent of dry eye, ,

{ haeRER Y G AP St IAIES HE (RGBS, fesgrved ahd. there is no
formul ati on conprising Loteprednol etabonate contained .

i nexidsAes HaBlaaest Hiaf {ose septldheca elteaisry related giffereages in the
package insert containing instructions for using the

f of9RACREP OhKESrtotREicoples®d®nt of dry eye; and outer

packagi ng identifying the pharmaceutical fornul ation

cont ai negadtBeBbfbvehidnt 8 t SH\VRrf "OELRBNY SriaMh&, ShBIubifg central
formulation is preservative free, 'the package would

co i 0 .11 1 . i .
P SRL Ay BCR Sl € el B R8 Be R pnd symptoms
f %E"é';@t HeSHessLWelséJ 693&0?&’ qlﬁ ENnset tof 'pscltigﬁ‘tg' whé 'F\%g tlhgpet severe
t he outer packagi ng would contain at 'I'east one
har. ' cept ab ' i.ni th
A S I S A I T S T
s GompRe Iibfe®B e R QeRefu SRRl tirtiflasordichn staining
nt ai t I dg, t I f th .
£ oM acAEn aRPIoATA P -gp 3 pibsegtrme 2BloER ey tip subset
the_site-specific sterpid |oteprednpl. etabonate wth .
1 Of BT o i lifieh e ioiet SSR R DM 6 e s gvement in
sicca (KCS) in patients with de|] aye ar cl earance.
nuﬁrﬂ?ei"g@@k aﬁQF%‘gQ'? ve %Q?drec%reég)( |”@éx gﬁéﬁd@ﬁ@§ R@liegts who were
evaluated in this study. In the intent-to-treat )
pogwlgﬂe@lﬁylth this techniqué. Although not wishing to be bound by a particular
theory, applicant believes these findings to be clinically relevant because central
corneal staining has been found to be positively correlated with the SRI, as well

as with potential visual acuity . Indeed, patients with severe central corneal

fluorescein staining often complain of blurred and fluctuating visual acuity.

Conjunctival redness was found to be a steroid-responsive parameter in
this cohort of patients with delayed tear clearance. While redness has not been
traditionally recognized as a symptom of dry eye, it is a common complaint of
patients with delayed tear clearance and it is often most severe in the morning
upon awakening ® 1t is not surprising that patients with tear film dysfunction do
not often report redness of the non-exposed inferior tarsal conjunctiva since it is

not recognized unless they pull their lower lid down and view it in a mirror.
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| ot eprednol and vehicle both inproved synptons of eye

irritation to a simlar extent. After two and four
wWoe@ES94886 t her apy, the | oteprednol treated groR@EI/Ehwa&EI761

greater inprovenent in objective signs than the

vehicle group, with this difference reaching

statistical significance for inferior tarsal and nasal . )
bul bar €0®; R UﬁFPrOM%@PteHP%B%?C? Wi tRoitel Steray erapy in this

nasal bul bar hyperem a at four weeks Cinjcal L

ex [Rifveht smah grad & 4y eYpiRpdRNS BpPeds adelsdios inflammation in the
indicate that dry eye is nore prevalent in wonen )
17rapogesesis g ckeratoconEneiijtisr sicga( 7Bafendal machapisms| By which
patients in this trial were female. There were a

gr eattiepstpmidse may dmpfovgomeHlar nsurfasey disease igr diyp sypawere not
in the Lotemax(r) group. Patients were not stratified

by esainatedein thiseglinikst drialajpdbnpteyicusli wpeded studies davendaynd that
group. Notreatnent effect between nales and femnal es
wastephid e rdeectamadheé lpeodudtion rod iflantreaioey tyiokingg dyt the eainjunctival
there should be a clinical sex related differences in

t hant esposs epithel KBS ab avalloas treoptoeuciiats of @aéit metalloproteinase-9
i nprovenent in several objective variables, including
cequvE-9§ oy ngal cdrhe®Péslei Mhetiaiens of thews tdctdral daad be directly
conjunctival hyperem a and synptons of eye redness

WeLgsadaear Ketutire &isdine edetofmipat if engis ddeeedsadcomésponds to an
severe clinical inflamatory signs at entry and who

Ve Bniloh Bl flinMerftobsHj@mtiodB elccgonpar ed to those
trea?ed wth vehicle. Central corneal fluorescein

staining i roved approxi mately 30% at two weeks and
20% at %Bg?pm@gk§qt$pqt rﬁt%ro'gluwgséwwprgfnisc}lone N a nonpreserved

formulation was used in previous clinical studies that reported an improvement in
keratoconjunciivitis sicca following corticosteroid therapy "'*'°. While a greater
clinical effect was observed in these trials compared to the current study,
methylprednisolone carries significant risks of ocular toxicity including ocular
hypertension and cataract formation following prolonged use. An impressive
finding in our trial of loteprednol was the complete lack of toxicity following one
month of therapy. In particular there was neither elevation of the mean IOP nor
any individual with a clinically important elevation of the IOP. This suggests that
short-term therapy of dry eye for up to one month with this steroid agent carries
an excellent benefit-to-risk ratio. The safety of loteprenol is further supported by
long term follow-up of 265 patients who received 0.2% loteprenol etabonate for

up to 3 years for treatment of allergic conjunctivitis. 2> Compared to pretreatment
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of patients. This clinical finding was associated wth

a significant inprovenent in the videokeratoscopic
waosags3e equl arity index (SRI) in those pati ePCBHUSI05/009761

were evaluated with this technique. Although not

wi shing to be bound by a particular theory, applicant
values| meaesntrhestarf prassung svasondieliftdrent freih| baselineeaten 3 years

because central corneal staining has been found to be
of trea@thhéntvElherovore | rt exdbract formateonSRhs observexd.l as wit h

potential visual acuity 16. |Indeed, patients with

severe central

c

O A ST AT PR s
e SR B DS b B B8 s cemned

atients with del ayed tear clearance. Wil e redness

bytﬁﬁ§EWB§h88@h traditionally recognized as a synptom of
dry eye, it is a comon conplajnt of patjents with

Repyaseqyjaliyer sy drep EPMRHONS AP Provideddn EEAMRISSt -4 B6IOMe i n
t he norni ng upon awakening 19. It is not surprising

EXAMELEdati ents with tear filmdysfunction do not often
report redness of the non-exposed inferior tarsal
conjunctiva since it is not kelewe® zed (npesskok heyetabonate
pull their lower lid dowmn and view it in a mrror. The
cl i mgredientsmipeowdyent obser veebhiiaithictsogpiensadn, §t564)0i d
therapy in this relatively small group of dry eye

- pat Lethtedaslppdohige, NI e f orS.D0fdganmmati on in the
pat hogenesi s of keratoconjunctivitis sicca. Potentia
mec habdos#ed, Bgrihi ch corticosteroi ds may inprove ocul ar
surface disease in dry eye were not evaluated in this

cl i PogRbnd, LiselG-30ut previ ouskyo agpor t ed st udi es have
found that steroids decrease the production of

| nf IR mt Riom EMbGde, 5®@3 by theaeamp) unctival

solution NF

Edetate disodium dihydrate, USP 0.10 mg

Glycerin, USP, 96% 25.00* mg
Tyloxapol, USP 3.00 mg
Purified water, USP QSto 1 mL
Hydrochloric acid, 37%, NF Adjust pH

(diluted to 0.1 N)
Sodium hydroxide, NF (diluted to Adjust pH

0.1N)

*25.0 mg/mL of glycerin, 96% is equivalent to 24 mg/mL (2.4 W/W) of glycerin, 100%
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and corneal epitheliumas well as the production of

matri x netal |l oprotei nase-9 (MW-9) by the cornea 6' 10
wa@2005/094886 | evel s of these factors coul d be di reCt/U§2005/009761

assessed in future trials to determine if their

decrease corresponds to an inprovenent in

ker at ocolgﬂ'dunct ivitis sicca. The nore potent steroid
I’TEEW fhisolone in a nonpr eserved fornul ati on was
used i nprevious clini i

i mpr ovenfgitedient ker at oconj uncti vi Y% cca fol | owi ng

corticosteroid therapy 13 14 '19 \hile a greater
clini calPlepdlect was observed in these trials conpared
to the current study, nethyl prednisolone carries

si gni fi c@nrbopol 83 M ocul ar t oxi &25em ncl udi ng ocul ar
hypertensi on and cataract formation foll ow ng

pr ol onge@cudie.acilrbabaigrossirve finding in our trial of

| ot eprednol was the conplete |ack of toxicity

foll ow ng one nonth of therapy. In particular there
was neither elevation of the nean | OP nor any

i ndi vi dupdrifisdtiaté clinically i np®ot7/angin el evati on of
the 10P. This suggests that short-termtherapy of dry
eye for up to one nonth with this steroid agent
carries an excellent benefit-to-risk ratio. The safety
of |oteppgRoir is further supported by long term

foll owup of 265 patients who received 0.2% | ot eprenol
et abonatpro? EndBiytQ 3 years for tgeahnent of allergic
conjunctivitis. 50 Conpared to pretreat nentval ues,
mean intﬁﬁ?gul ar pressure was noty di,kferent from
baseline after 3 years of treatnent. Furthernore, no

cat ar actL&g%rga{oilg&b . observed. sphe.q nvention will
now be further described by way of several exanples

Mix five parts of phase Il with twenty parts of phase | for more than 15 minute

and adjust pH to 6.2-6.4 using 1 N NaOH.
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that are intended to describe but not limt the scope
of the invention as defined by the clains herein.
woesessBs at i ve eye drop fornul ati ons are provPCEUSI005/009761

Exanpl es 1-4 bel ow. EXAMPLE 1 Lotemax(r) (! oteprednol

et abonate I ngredients (pernL) ophthal m c suspension,

0.59% Loteprednol etabonate, NDS, 5.00 ng m cronized,

st BXAMPIEDY | done, USP(C-30) 6.00 ng Benzal koni um
chloride, 50%0 20 ng solution NF Edetate disodium

di hydr atlegredis®t 0. 10 g G yceri n, A98mnt 969 25. 00* ny

Tyl oxapol , USP 3.00 ng Purified water, USP QS to 1m

Hydr ochlBmsel aci d, 37% NF Adjust pH (diluted to 0.1

N) Sodi um hydroxide, NF (diluted to Adjust pH 0.1N)
Carbopol 934P NF - 025gm

(Acrylic acid-based polymer)

Purified Water 99.75 gm
Phase II

Propylene Glycol 3.0 gm
Triacetin : 7.0 gm
Loteprednol Etabonate 50.0 gm
EDTA 0.1 gm

Mix five parts of phase Il with twenty parts of phase | for more than 15 minutes

and adjust pH to 6.2-6.4 using 1 N NaOH.
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*25.0 ng/mL of glycerin, 96%is equivalent to 24 ng/nL

(2.4 WW of glycerin, 100%EXAMPLE 2 | ngredi ent Anount
w@h@sm483€Car bopol 934P NF 0.25 gm (Acrylic aciBebasmds/009761

pol ymer) Purified Water 99.75 gm Phase |1 Propyl ene

G ycol 5.0 gm EDTA 0.1 ng Loteprednol Etabonate 50.0

gm M x five parts of phase Il with twenty parts of

ph PEBF more than 15 minute and adjust pHto
6.2-6.4_using 1 N NaOH EXAMPLE 3 | ngredient Anpunt

Car bopol InggdeniFE 0. 25 gm (Acryl i AT hased pol yner)
Purified Water 99,75 gm Phase 11l Prapylene Gycol 3.0

gm Tri acBhasal 7. 0 gm
Carbopol 934P NF 0.25 gm

(Acrylic acid-based polymer)

Purified Water 99.75 gm
Phase 11

| Propylene Glycol 7.0 gm
Glycerin 3.0 mg
Loteprednol Etabonate 50.0 gm
EDTA 0.1 mg
BAK 01-0.2mg

Mix five parts of phase Il with twenty parts of phase | for more than 15 minutes

and adjust pH to 6.2-6.4 using 1 N NaOH.
PATIENTS AND METHODS

A randomized, double-masked, placebo-controlied, multicenter, pilot study
was conducted in compliance with ICH Good Clinical Practice and the
Declaration of Helsinki. Approval was obtained from an Institutional Review
Board for each study site before initiating the study. Written informed conseht
was obtained from all patients before any study specific investigations were

performed.
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Lot eprednol Etabonate 50.0 gm EDTA 0.1 gm M x five

parts of phase Il with twenty parts of phase |I for
wWOor00s/09483 15 m nutes and adj ust pH to 6. 2-6. 4PCEUSYOI009761

N NaCH. EXAMPLE 4 1 ngredi ent Amount Car bopol 934P NF

0.25 gm (Acrylic acid-based polyner) Purified Water.

99. 75 Phase Il Propylene Gycol 7.0 gmdycerin 3.0

m%%@@ﬂ#@l&ﬁ@frn Et abonate 50.0 gm EDTA 0.1 ny BAK 0 1 -

0.2 ng Mx five parts of phase Il with twenty parts of

phase | Higiblewdtientdwerelfs yaansibbageaodolad 4wt hadh biagnosis of

6.2-6.4using 1 N NaOH PATI ENTS AND METHODS A

I andeatbé@fundliowmblskcARR RS of £l 88 BAMEMAL AtdtRH, In addition, they
mul ticenter, pilot study was conducted in conpliance

W therk Gt HRRIto Gheédlitifefol B gt drietiaAR &t 128t one eye:

1. delayed tear clearance defined by a standardized visual scale score = 3 °
2. at least one symptom >30mm on the visual analog scale (VAS)
3. composite corneal staining score >3

Females were either postmenopausal or using a recognized, reliable
method of contraception and pregnant or lactating females were disqualified.
Patients with contraindications to the use of topical corticosteroid eye drops or
their components were excluded. Patients with illnesses that could interfere with
the study, ocular infections, or a history of herpes simplex infection were also
excluded. Further exclusions were made for contact lens use, punctal occlusion
within three months, systemic steroid use in the last six months or topical steroid
use in the last two months, and for concurrent use of ophthalmic medications for
conditions other th'an KCS. Ophthalmic surgery in the past six months, or
participation in another clinical study/use of experimental medication in the past

30 days also disqualified patients from participation.
Drug Administration

Patients were randomly assigned to receive either Lotemax® Bausch and
Lomb Inc. Rochester NY, or placebo four times a day. Lotemax® (loteprednol

etabonate ophthalmic suspension, 0.5%) was supplied in 7.5 mL (5.0 mL fill)
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Decl arati on of Hel sinki. Approval was obtained from an
Institutional Review Board for each study site before

WO piosiogtssdig t he study. Witten infornmed consenPCTES2005/009761
obtained fromall patients before any study specific
i nvestigations were perforned. Pati ent Sel ection
E|I%Ib|e patients were 18 years of age or ol der. and
haWhie.dPudieasits Pelyetyeae JedrnenRetIEs tnéN@ﬁed‘@@s(w@?SWg
at least 6 _nonths duration. In addition, they
r eBuiPoses. Blassbe (thayehisle kiR IP)vuas %unnHefétn Iriea&qal bottles.
one eye: 1. delayed tear clearance defined by a
st Rreserditive Froe dlpgturedzyies " bebricant Byg Brops @&aus@fa&m@ﬁ@ were
synpt om >30nm on t he vi sual anal og scal e (VAS) 3.
coaprdietidn cbit dese centainAisng score >3 Femal es were
ei t her post nenopausal or using a recogni zed, reliable

;fet 00 PEUGREYRE R ABA B el Wity Al afdrAh ith oves four
enal es were di squa atlents
oy lrGPLal bt Eﬂx‘%iﬁ%ﬁéw‘%&g% SRSRoBS T e e
oc ?%rizsl érﬁ?@% E‘ﬁot%rﬁgtic! %lléﬂ&? egwﬁﬁ@”r %gaﬁwg l18136‘rmed that
d F h
B be ”eeﬁ'ﬁf%vv?rsﬁﬁ BE 1S O"Mﬁ%%‘%t@ rﬁ%@?%}ﬁqnoﬁnmeﬁ? Roto be

th t \ d |, ast
mo{«%ﬁge%tﬂip-reéweglag%ﬁ@e%@%v s InslEo i 81ded I Avoic
and for concurrent use _of o thalm c di cat

coh@mbing Ryt ey fae- R fkPiete Siregart Tl refients used

past six nonths, or
would be recorded at each visit.

Study procedure.

The study procedures are shown in Table 1 below. Patients attended for 5
visits. At Visit 1 patients signed an informed consent and underwent screening
examinations (VAS symptom scoring; fluorescein tear clearance 3 corneal
staining; biomicroscopy; lens exam and fundoscopy and pregnancy test, if
applicable). The fluorescein tear clearance test was conducted by observing and
grading the fluorescence persisting in the tear film 15 minutes after instillation of
5 microliters of a 2% solution of fluorescein. The fluorescence was graded
between 0 and 6 using a standard color comparison scale. Only those patients
with an eye with a score of >3 were eligible. The corneal staining was evaluated
5 minutes after the instillation of the 2% fluorescein, viewing the cornea through

a slit lamp with blue fight and a No. 11 Wratten filter (See Table 2 below).
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participation in another clinical study/use of

experinmental nedication in the past 30 days al so
waoele@goedssd i ed patients from participation. DruPCT/US2005/009761

Adm ni stration Patients were randomy assigned to

receive either Lotemax(r) Bausch and Lonb I nc.

Rochester NY, or placebo four tines a day. Lotenmax(r)

(1 ot eprednol etabonate ophthal m ¢ suspension, 0.5%

was suppl i in.7.5 5 fill)white, |ow

densi ty?ﬁgﬁgé't ﬁW%?@%FB%pSeC%e‘E%?tI es with white caps

for masking purposes. Placebha (the vehicle of

Lotemax(r)) was su |ed n i dent cal bot .
Preservative Free %I sturg yes(tkﬁs%Lubrl té/]éln Eye o
Drops (Bausch & Londg)i4werBaysuppl i @144 unibhy2685Se  Day 4213
contai ners. Patients were instructed to use their
st fredi cati on -
use only the Preseswative Free Misture Epesfdu Off-treatment
Lubri cant Eye Drops orow ded if synptomatic rel | ef was
r : y Follow-u
dr&ﬁﬁm}@gngegcogmgmbe the only rescue nedication, and were
not to be instilled until 10 minutes after the st udy
drqggiuqr\agnamwl | edXin order to avoid washing out the

idy drug. The number of single dose units that
pa Tents used woul d be recorded at each visit. St udy
proegedeur e. The study proc&dures akKe shownXn Table 1
bel ow. Patients attended for 5 visits. At Visit 1
Pafli®lds a5y 9ned an informed consegt and underwent

Screeni ng

Score VAS symptoms X X X X X
Perform corneal staining,

biomicroscopy, VA and IOP

tests X X X X X
Perform tear clearance test X
Perform Schirmer 1 test X X X

Perform lens exam,
fundoscopy X X
Record use of rescue

medication X X X X

VA indicates visual acuity; IOP, intraocular pressure

TABLE 2. Corneal staining grading system
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exam nations (VAS synptom scoring; fluorescein tear

cl earance 13 corneal staining; biomcroscopy; |ens
wex@siogesds f undoscopy and pregnancy test, if PCT/US2005/009761

appl i cable). The fluorescein tear clearance test was

conducted by observing and grading the fluorescence

persistin j ] fter

ginthe tear filml5 mnutes after
instillati 6/Rdsf SN¢P@MBYiters of a 2% sol ution of
fluorescein. The fluorescence was graded between 0 and
6 using a 9t andard col or conpari son scale. Only those
patients wiith an eye with a scare of >3 were eligible.
The cor nealP™@ai ri @tmgr%q}?f@g{aéaa%ofr?ﬁﬂ?aé%sﬁﬂnr t he
instillatigon of the 2% fl uorescein, view ng the cornea
through a slit lanp with blue Iight and a No. 11

W at t fi 1. ' .

Fvont s Schalice bgrer s Butiees Y FE el frphedfio Reihing ok

5 Day - 14 1 +3 Pay 42+3 Proced

to ¥ St ar énd (E?%gg’eﬂéd({/f%?ﬁ?%teggtg&ggﬁ? of Runtimrie e

Basel i ne DglgiePerdadieFphh 99440s %%bﬁaﬂe%ﬁé?ﬁiﬁ@@l? two or more areas

consent, conduct pregnancy test spense rescue
medi cationgX X X gKchAledckd IstaititfBRINY AreX oKepithelial or

stromal diffusion of fluorescein.
Grade  Greater than 15 areas of punctuate staining AND two or more
4 areas of coalesced staining AND a frank corneal

epithelial defect.

NB: The corneal staining score was to be graded exactly 5 minutes after
instillation of 5yl of a 2% solution of fluorescein, viewed through a slit

lamp microscope using a blue light and a No. 11 Wratten filter.

Those who met the selection criteria were given a supply of Preservative
Free Moisture Eyes™ Lubricant Eye Drops unit dose containers and instructed
to use only those drops as needed until their next visit at the end of the 7-day
run-in period. At Visit 2, which was regarded as the baseline visit, patients were
once again evaluated (fluorescein tear clearance, corneal staining, Schirmer 1
test, and biomicroscopy) and their symptomatology was recorded. Eligible
patients received a study number and received double-masked study medication

(either Lotemax® or placebo) according to a predetermined random allocation
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Score VAS synptons X X X Perform corneal staining,

bi om croscopy, VA and IOP tests X X X X X Performtear
web@anasse test X X Perform Schirnmer 1 test X PCHUS2005/009761

Perform | ens exam fundoscopy X X Record use of rescue

medi cation X X X VA indicates visual acuity; |0OP,

i ntraocul ar pressure TABL Cor |__staini '
b e R S o6 e RO UV T
5 areas of punctuate staining 1 G ade Geater than 5

buEyesd¥d ubreant Eyed¥@B% of punctuate staining OR 2 one
area of coal esced staining Gade Greater than 15 areas

of puncfiyl & a8d aidekiGe PR WHBKks? aR®@E&f HeRSathenf period. At

coal esced staining OR any area of epithelial or
these visits corneal staining and biomicroscopy were performed, VAS symptom
severity was scored, and use of Moisture Eyes™ was recorded (Schirmer 1
testing was recorded at Visit 4). Study medication was discontinued following
visit 4, but an additional supply of rescue medication (Moisture Eyes™) was
provided at that visit. Visit 5 took place two weeks after completion of the
treatment period. Corneal staining, biomicroscopy, and Schirmer 1 testing were

conducted, VAS symptom severity was scored and use of Moisture Eyes™ was

recorded at that visit (Table 1 above).
Clinical Assessment

As is traditional for studies of this kind, two primary variables were defined
representing subjective evaluation by the patient and objective evaluation based
on the clinical examination findings. The combined corneal staining score,
chosen as the primary objective variable, was the sum of the scores for the five
areas of the cornea (central, inferior, nasal, superior and temporal). Each area
was scored according to the corneal staining grading scale (Table 2 above). A
visual analog scale (VAS) score for the worst symptom at Visit 2 was chosen as
the subjective variable. The patients were asked to grade the severity of the
following symptoms: burning/stinging, itching, grittiness/scratchiness/foreign
body sensation, dryness, stickiness, redness of the eye, and tired eye sensation.

Symptoms were graded for each eye separately and for the conditions upon
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stromal diffusion of fluorescein. Gade Geater than

15 areas of punctuate staining AND two or nore 4 areas
w@boosogdseasced stai ning AND a frank corneal epiP¢EUSRDS/009761

defect. NB: The corneal staining score was to be

graded exactly 5 minutes after instillation of 5m of

a 2% sol u n of fluorescein, viewed ¢
Ia?ﬁ? g el i ighe sl e, mariced at
ten filter tjon crit _
wette rhaae “aBsemn Ry ot o BErvhSaRe st gs Srauded for ths
Eyes(tm Lubricant Eye Drops unit dose containers an

i nPHINRSEeBing palRyE Wasiapkeh ks wats Hpding ot fecRrint Redveen fese two

their next visit at the end of the 7-day run-in
peem@neaﬁhatrrgmeswewtha:wmy Qfé@%xﬁﬂ@ﬂt% thehdistpnsea foppthe left
visit, patients were once ain evaluated (fluorescein
te@ﬂdafﬁzﬁlmt@th%ﬁ‘taﬁiémaséh% APrsgorespimMrer . 1 test, and

bi om croscopy) and their synptonmatol ogy was recor ded

El i gi bl %8%5%?3% énénmg\ée%aee&w%w&h \AGid2 E&Y%ﬁt‘bﬁﬁ the

doubl e- ication (elther Lotemax(r

pl @%@gf%%aﬁéé E{:éjé Egortefll%rathg W?{ts‘;ﬁ@&ﬁ & ﬂ‘%r\g&giu 3{%%91;[ baseline

al | ey wer e 0 given a
Lz ey R oY I s St RAEP I e yrorgye ot
Eoﬁﬁgﬁune&ﬂaﬁ Efr#gecgﬂéa”r&% %%%@%w@ao\@%hﬁoﬁﬁw%biﬁwatwﬁa
%g?gr% |§i_,§5<\pl\§s Sc%ﬁdﬁ lp%?pdefﬂveqy: all symp%om \?AS scores,
amount of Preservative Free Moisture Eyes™ Lubricant Eye Drops used,
Schirmer 1 test scores, and fluorescein staining scores for the five areas of the

cornea. Biomicroscopic findings (lid margin and conjunctival injection,

filamentary keratitis) were also assessed.

Safety was assessed by fundoscopy, lens examination and
biomicroscopy, by tests of visual acuity and intraocular pressure, and by
monitoring adverse events and changes in symptomatology. Adverse events
were evaluated by the investigator as to severity (mild, moderate, severe) and
relationship of the event to the study drug (probable, possible, unlikely, or

unknown).
Videokeratoscopy:

Videokeratoscopic examination with the TMS-2 Corneal Topography

System was performed at one of the study centers using the technique
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testing was recorded at Visit 4). Study nedication was
di scontinued followng visit 4, but an additional

W@ agplog4866 rescue nedi cation (Mi sture Eyes(tnP¢T/Mam05/009761
provided at that visit. Visit 5 took place two weeks
after conpletion of the treatnent period. Corneal
st ai ni ng, biom croscopy, and Schirmer 1 testi ng were
co rl?d%h@‘?l@éﬁ/ r G‘Pﬁ@egy nﬁt‘@ﬁ?@é’ﬁ? sy ugied 1 vigvetreflaghing sedfixation
Moi sture Eyes(tn) was recorded at that visit (Table 1
abdgbl) Andmpae dvas GepiEed alipr Pragen alignmedt andfrausingr The SRI
studies of this kind, two primary variables were
def(surtaserrepvladiyinder, Shbjsecacaasyavasinaindex), iyegutas astigmatism
patient and objective eval uati on based on the clinical
exarmexgtAlpand PN (pgtentiahdsusb ablityddded wweralcakuiied imgthe
score, chosen as the primary objective variable, was
t hénstumentt's tshéwaroamswee recordefl iiive database JExedheViconsoéia
(central, inferior, nasal, superior and tenporal).
Eadeatiee®VAyas scored according to the corneal staining
gradi ng scale (Table 2 above). A visual anal og scal e

VAS f h Vi

Chosen_ B8 %%"éh%ﬁﬁ%?"%%n SRR RTs Thr o Rt e

galﬁeﬁg?@t} |¥g ﬁaglisH f%r@ﬁ trr¥zeoJ pattre]a(?]ts]c Cf"he?reaﬂﬁer?tygngups were

O eSSk B slePSB L Q5GBSR s -
t ded f h

ARV PRIRYBR QR ol AR Bl FEIRIL VaRBRRER: ng and

during the day. The visual analog scale- a 100mm i ne,

mar ked &inckhgishvista il stfyIRata lcalaﬁlorabf fhB®akhipikiz€ Ws based

"Unbearabl e" - was provided for this
on the best available relevant publications. The present study used similar

subjective and objective endpoints or variables evaluating the efficacy of steroids
for treatment of KCS that were used in a previously reported study by Sainz de
la Maza Serra et al.,™ but instead of grading symptom severity as 0-3, a visual
analog scale (VAS) was used. It was anticipated that the use of this continuous
variable (VAS) would provide greater sensitivity in differentiating between the
two ‘treatment groups than would be provided by a dichotomous outcome
parameter, such as that employed in the previous study. Thus, the planned
sample size of 30 per group was expected to provide adequate sensitivity to
differentiate between the Lotemax® and the placebo groups with respect to both

the subjective and objective outcome parameters.
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pur pose. The patient was asked to mark the line at the
poi nt between these two extrenes that represented the
W@ eaend48y6 of the synptom the distance from t heCT/881005/009761

end of the line to the mark was the VAS score in nmm

The primary anal ysis was based on change fromVisit 2

to Visit 4 in the visual anal og scale score for the
WOorRsdsuftynptom in the worst eye (at baseline Visit 2),

and in the conposite fluorescein staining score in the

Cﬁifhdiﬁ‘ﬁ{e&%nfo&?ﬁw e bt Yo d i%ﬁ%ﬁ@a"é"sfyﬁﬁsmn in Table
VAS lowoR el R PaIBR e, e TR ST D FfecelYPA Lotemax and

Eyes(tm, Lubricant E%e Dr ops__used, g?hlrner &,s%
scé’%‘le@ce'ﬁﬁ‘élﬂﬁ RhVGie ebkotemay; R gaiar wgrerfsmedeh 5 % sand there

areas of the cornea. Biom croscopic flndlng id
naMAsa akhtly éafpah@rﬁpvmeramee%ftfﬁm@'e Patieatfein e \/’eh'C'e treated
keratitis) were al so assessed. Safety was assessed X

f urgloge §92%) wersueiheridiempyirealed %@@r{%’r%é); dpgre were 4 patients
tests of visual acuity and intraocul ar pressure, and

by whsnhacda histors @ purealesshisionang alefrigess had been randomly
synpt omat ol ogy. Adverse events were eval uated by the

i nessigngdtorecayetlotegvaerity (mld, noderate, severe)

and relationship of the event to the study drug
(probabl e, possible, unlikely, or unknown).

Vi deoker at oscopy:
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Vi deoker at oscopi ¢ exam nation with the TMS-2 Cor neal
Topogr aphy System was perfornmed at one of the study

W@ enwse9483asi ng the techni queprevi ously report eRCT/1I82005/009761
Subj ects were instructed to view the flashing red
fixation light. An inmage was captured after proper
al i gnnent and focusing. The SRl (surface regularity
i ndex) , TABLE(RuDémograpdicDattry i ndex), irregul ar
astigmati smindex (IAl) and PVA (potential visual
acui ty index) were cal cul at adtdmyaxthe iPrgbbdiment 'Ad Patients
sof t warearzbd were recorded in a database (Excel,
M crosoft, Seattle, WA). Denmz§Raphi c ans4 basel i me66

characteristics were sunmari zed by descriptive

st at i stilean &ger(yedrs) r andom zef@7.fat i ent $6.2The tr e&b®ent
groups were conpared using an anal ysis of variance

( ANOVA)SeA | evel Mafe si gni fi c@nde7.9%) a4=(01.8%) was16 (24.2%)
enployed in all statistical tests of hypotheses. Since
this was a pil ot Femagy t he ¢ d€’-a%) 0R00f88%3%) sHAP(E.7%)
size was based on the best avail abl e rel evant
publ i caReesns. Th&apeasiddnt st3PdyOH8LY s3hi(Phr%) 61 (92.4%)
subj ective and objective endpoints or variables

eval uating the effl@d@acy of <ted®Pde for0 t (@8¥henP of0-0%)
KCS that were used in a previ ouslg &eported st udy be/ .
Sainz de la Maza "8N8 et al 2 199%BUt inst®E@) of #  (6.1%)

gradi ng synptom severity as 0-3 vi sual

(?]/AS) was used. ptthe\FvaEl anti ciopa{(%@)/"? hat! tﬁgg%ggga?calﬁm
/ . \ Y ;
this continuous ?ﬁarrl abl e ( ) (%&;%ge%m;l ('j?t%/ or et 13 3%)

sensitiVPty in diFP¥ entiati

treat nent groups
di chot onbus outc

Hazel
Green
Other
Current or past medical
condition
Previous surgical procedures
Ocular

Punctal occlusion

2 (8.3%)
6 (18.8%)

1 (3.1%)

29 (90.6%)
22 (68.8%)
11 (34.4%)

4 (12.5%)

nan woul d pe provided by 2,

3 (8.8%)
5 (14.7%)
1 (2.9%)

31 (91.2%)
31 (91.2%)
14 (41.2%)

0 (0.0%)

26 (39.4%)
5 (7.6%)
11 (16.7%)

2 (3.0%)

60 (90.9%)
53 (80.3%)
25 (37.9%)

4 (6.1%)
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parameter, such as that enployed in the previous

study. Thus, the planned sanple size of 30 per group
wor®sesect ed to provi de adequate sensitivity POI/US2005/009761

differentiate between the Lotemax(r) and the placebo

groups with respect to both the subjective and

obj ective outcone paraneters. Results: The denography

of Hifeacpati ents who entered the study is shown in

Table 3 below. A total of 66 patients were enrolled of

whi ch 32_received Lotemax and 34 received the vehicle

of Lot eFIFACHIWES FRPYFFY 936\%&@8%‘ §'9P§§P§§8’mﬁ¥ﬂf”§ ﬁ@'f“éhe

was a slight]ly | arger preponderance of fenale patients

| n BenglnapiPUCEd oY AETba: O REqusa o analred dor widin-grop and

Lotemax treated group (62.5%. There were 4 patients,

wh ehrenaoRHR diffafenaespMisiie it s .udhieh Was dheyfiange during the

t hese had been randomly assigned to receive _

Loflegrevesi@ian Sudypdimsypaghiisit Diet\dsit 6 whigh weap the ghargs during

Al'l Patients Variable n=32 n=34 n=66 Mean age (years)

57 tige Wholz HEeels SestuNpidedl? (37.5% 4 (11.8% 1 |

(24.2% Female 20 (62.5% 30 (88.2% 50 (75.79% Race

?8983;" 8{1?%9%‘%9&'8%2%”% /groﬁp\;isi%%@to Qish £ R4s Ardiy B PEKcO this was

the immediate period after the study drug was stopped and would indicate a
regression or loss of the treatment effect after withdrawal of the study drug.
These results for the Primary Subjective Variable (worst symptom) and primary
Objective Variable (Composite corneal staining score for the worst eye), the

inferior tarsal conjunctiva injection score and the nasal bulbar conjunctival

injection score are shown in Table 4 below.
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Hi spanic 2 (6.3% 2 (5.9% 4 (6.1% Owher 0 (0.0% 1
(2.99%9 1 (1.5% Iris Brown 10 (31.3% 12 (35.3% 22

W@ 3®5894838| ue 13 (40.6% 13 (38.2% 26 (39.4% PEEDEI002009761
(6.3% 3 (8.8% 5 (7.69%9 Geen 6 (18.8% 5 (14.7% 11
(16.7% Oher 1 (3.1% 1 (2.9% 2 (3.0% Current or
past nedical condition 29 (90.6% 3 1 (91.2% 60
(90.9% Previous surgical procedures 22 (68.8% 3 1
(91.29% 53 (80.3% OCcular 1 1 (34.4% 14 (41.2% 25
( 37251 MuntheOnGissinarsythploh?séis: Al Patff Tfeated Analysis
(6. 1% Efficacy: Efficacy was anal yzed as the change in
signs and synptons fromthe Baseline provided by Visit
2. Two periods were analyzed for w thin-group and

betweern=group Or f T eTEf&EesT VI ST T 2 [ Bac¥b/Siilde 3, W CI Between
was t he |change during the first 2 weeks on study dryg;
apd Visiit 2 to Visit{“#? which was th&3thange during | &ous
I lra N 4+ N pu | 1 ol & + o
t IFeriothl %anlé;blgaec_'\:’ Ulviedn YTED YT HidvaludA T ST T 40T 1T Satue | p-value**
change firomVisit 4|to Visit b was anal yzed sijnce thi's
was t he |ilhsvedivat e perb6id | afiler <¢di@ s£¥Qy OBYY |wWedgoo! | 0.7253
st opped [apd-—woul-d—i-hgicatrea
jective 05771453 | 0.5307 0.00 3.63 1.0000 0.6158
Nasal Conj
Visit 2-3 2035 | 055 | 00012 |0.00 043 | 1.0000 | 0.0055
Hyperemia
Tnf Tarsal Hyperemia | -029 | 0.59 | 0.0101 | 0.00 056 | 1.0000 | 0.0473
1° Subjective 3158 | 24.77 | <0.0001 | -3455 | 25.70 | <0.0001 | 0.6404
1° Objective 0.65 |3.61 |03278 |-036 385 | 05909 | 0.7641
Nasal Conj
Visit 2-4 029 | 046 |00015 |-0.06 043 | 04226 | 0.0431
Hyperemia
Inf Tarsal Hyperemia | -0.19 0.65 0.1099 -0.06 0.56 0.5354 0.3833
17 Subjective 1006 | 2835 | 0.0573 | 11.36 2593 | 0.0170 | 0.8488
1° Objective 010 (332 [o08722 024 272 | 06117 | 0.8479
Nasal Conj
Visit 4-5 010 |040 |[01840 |0.03 0.03 | 05717 | 0.4530
Hyperemia
Inf Tarsal Hyperemia | 0.03 055 | 0.7448 | 0.06 043 | 04226 | 0.8176

*Within group comparison (compared to zero). ** Between group comparison

Table 4 shows that in the All Patients Treated analysis (Lotemax n=32,
Vehicle n=34) a clear treatment effect was seen within both groups. There was a
significant within treatment improvement in the worst symptom (Primary

Subjective Variable) in both groups during the first 2 weeks and during the total 4
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regression or loss of the treatnment effect after

w t hdrawal of the study drug. These results for the
wriosme483&ubj ecti ve Variable (worst synpton) aepdI/us2005/009761

primary Cbjective Variable (Conposite corneal staining

score for the worst eye), the inferior tarsal

conjunctiva injection scaore and the nasal bul b

Conpekce atmER]. dbiTesreseeR el SRR SERIHEaNtn the vehicle

bel ow. Tabl e 4. Mean Change in Sign and toam Scor es

Al GroRR(LE RO T ko Ak ERRVSPE! SovR (F'aur@r%n%na@ﬁﬁsw%\yﬁre

(conpared to zero). ** Between group conparison Tab

4 sersvior tieacombinedh somepl staipingracareriRiimasy Qhiegtiye .Vér'ab'e) but to

(Lotemax n=32 , Vehicle n=34) a clear treatnent effect

was npedriesderiextenbot h groups. There was a significant

Wthin treatnent inprovenent in the worst synptom

(Pr ;r?;%qttﬁg%ggtauvb%rge@hﬁalv% inj BRI pBEAHES sEbied Bdre was

weeks an urin eto 4weeks o

t r e @Qﬁﬁlgﬂﬁlcgﬁﬁhﬁ?@leg&n?% h{?ﬁf?g no\'{ltaew@énd during the 4
Weyvgngggﬁ e%ﬁtrtrﬁeeﬁé % lWhélé: trgtﬂgﬁeé%nts%e%éoa\xntﬁ [&@Hﬁax but not in

ot Ned'cor Stal ni ng scor

P Mhj e
cxlteriatenty treniBa e aRe oBitorld bl Hie?%a%ent groups
(h tat| st I
S BRE Sl AR AR HoTRHE v#qssrr'ef‘if"‘ezr%@ea%gonaqx&ﬁect
d th k t t t in t
pabPHRed ViFied 869 1T 19 GRERaY TeBlRd diats | n@mlﬂ&%ﬁqn 3 treatec
treated with vehicle. The difference betwee
t r geaupdargeht @ishid Tiaw tae absanceRarny reppant .eé‘ﬁﬁttm éfgf‘—vehlcle
0.0431). There was nore regression of effect between

Vi seatedqgrawel 5 in the Lotemax treated group than in
the vehicle treated

In the inferior tarsal conjunctival hyperemia scores there was again a
significant improvement in the Lotemax treated group during the first 2 weeks
which was significantly different from the vehicle treated group (p=0.0473). A
similar pattern was seen in the 4 week treatment period, although this was not
significant. After Visit 4 there was a similar regression in both the vehicle

treatment group and in the Lotemax treated group.

Figures 2 and 3 show for the ITT population, the percentage change from
Baseline to week 2 and from Baseline to week 4, respectively, in the primary
subjective (SUB) and objective (OBJ) variables, and also for central corneal
staining (CCS), lid margin injection (LMI), inferior tarsal conjunctival hyperemia

(ITH), inferior bulbar conjunctival hyperemia (IBH), nasal bulbar conjunctival
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group largely arising fromthe absence of any
treatnent effect in the vehicle treated group. In the

WO ndosnd4386 t ar sal conj unctival hyperem a scor esPCTES®05/009761
was again a significant inprovenent in the Lotemnmax
treated group during the first 2 weeks which was
significantly different fromthe vehicle treated r,mip
( pBEPEEIY .(N%Hk@mﬁ resinepntREP HolAR e¥e 85 Spweérwtheﬁgw on the
treatment period, although this was not significant.
AfV&S.Visit 4 there was a sinmilar regression in both
the vehicle treatnent group and in the Lotenmax treated

gr oup. RinSIyéig%f theAdhgd of Mty Eydieartiflclal ROAUHr8HS #Roughout the
the percentage changé from Basellne to week 2 and from

Bagg|d %%om?%%bngﬁ%cgn?éﬁ%%rfﬁ%ﬁmeé heR%a {arg?rﬁ%%sdat any of

subjective objective (OBJ) varia )

al $% figi'is central corneal staining (CCS), |lid margin

i nj cet'ton (LM), inferior tarsal conjunctival

hyperem a (I TH), inferior bul bar conjunctival

hyper enpaVisitBHhe nmeasabchiimesdr teglosgorercwinedl digmpex@nd.46 +
(NBH) and redness (RED) of the eye as scored by the
pat7igimimpand places.11A8at §Fi0mnofAt Visit 4dfeewvete NHOS ¢S mm
Eyes artificial tear drops throughout the study showed
no asti g0l g1 € 81M3nh f Tiere meee betcherged ihdéhé meat r@ohirmgr duest

at any of the visits. At Visit 2 the mean Schirner 1

t estorreAMAappeaRdiotbenahldad to tlalibent of tatmentagrdups.
pl acebo: 11.18 + 9.70nmm At Visit 4 they were 10.03 +

7. 91mm Although the majority of enrolled patients were female, the treatment

effect (difference between the treatment groups) did not differ significantly

between males and females.

Because this was the first clinical trial conducted to evaluate Lotemax for
treatment of this condition, it was designed as a pilot study for future
investigations. The patient population was chosen according to un-tested criteria
which were selected based on clinical experience rather than on previous clinical
trials of the use of steroid in dry eye disease. Therefore, the patients included in
the study — whilst meeting some requirements for severity of signs and
symptoms, as required by the protocol — still varied widely in the severity of their
dry eye disease and in the amount of inflammation they had associated with their
KCS. There were substantial subgroups of patients who had moderate to severe
clinical inflammatory signs and symptoms, for whom the potential to benefit from

the use of a steroid was clearly greater. These subgroups provided the greater
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and 10.91 + 5.73nm There were no changes in the nean
Schirnmer 1 test scores that appeared to be related to

WO e@anmses or treatnent groups. Al though the nBDUDR1095/009761
of enrolled patients were female, the treatnent effect
(difference between the treatnent groups) did not
differ significantly between nmales and fenal es. )
Betherareutinichalangerdeid-qtemnax app ithe elliragy analyoprggenied betpw is
eval uate Lotemax for treatnent of this condition, it
wathedaaiugtion ohtiamedeiste ta SRIPTe sbgrour,r Pata from all patients were
i nvestigations. The patient popul ati on was chosen
acinoludied dn the safety @selydiscriteria which were sel ected
based on clinical experience rather than on previous
cl i cal ' I he use of steroid in dry eye
di ‘szgfé:ég}.’ S%‘J’ee?éﬁ%lyéel,& the patients included in the study
- whilst neeting sone requirenents for severity of _
si gns afhke Bjinpingrasiterisswereqglacier 19ydefine spbperdaions of patients
still varied widely in the severity of their dry eye
di whad$adades withtah teaahe mmidesdte iclihicalinfidammatorhegmparient: defined
associated with their KCS. There were substanti al
subgapueenbinguatdrestl staviiog beate otk thatenjunctvabipjestion in at least
clinical inflammtory signs and synptons, for whomthe
pobre bired oft:02 ben efdrst syomptdinescoseonVAS (triarany Subiestive
clearly greater. These subgroups provided the
or gataé neraRs wbdkese Rghiptstg e chreron BASHR % 7ANThédesubsets were
efficacy anal ysis presented below is the eval uation of

t higbelROREBEAIVER SSE¥EbRCEHRgSabmndRARad! T @ dets were

patients were included in the safety analysis.

Ef £h&95dd sibhe 8hd #08bnSindtion. Table 5 below lists the subsets included in
this efficacy analysis. For further analysis only the combined subsets in which

one arm contained at least 10 patients were considered.
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The followng criteria were selected to define

subpopul ati ons of patients who had KCS with at |east a
worp@enaesas cl i ni cal inflammtory conponent: defPCEUSASS/009761

a) a conbi ned corneal staining score 10, b)

conjunctival injection in at |east one area of > 2, c)

a worst synptom score on VAS (Primary Subjective

valTABbE®) "Ghamsterighos,of GHieawy AN WPEDre on VAS of >
70_These subsets were J.—@-b-@l—%d——F—%S—(E—%Gé—i—V—%é’,—a)—GSt,

b) BB, ) Sub"SRE"d) Red. The subSetE® wer &"dhal yzed
al one and in conbination. Table % below lists the
subsets included in this efficacy analysis.  For

f uPt®her anal ysis only the conbi ned subsets in which
one ar m contHPHEY G FBASt 10 patjents wepe

consi der ed. TABLLs warst sfelp@hyasioer i stics of Efficacy

Anal ysi s Subsets Subset Description Lotemax(r) Vehicle
Sulojt. Pri mary pgubjog&ti vi@bar i abl e 19 23 (VAS wor st
synmpton) =>70 Cst. Primary objective variable
(conposi t e cof{astte g HiRy 13 sddre) =>10 Red VAS
redness scor e Jjpanowaki ng or during the day of 10 16

Red " VAS redness score upon
waking or during the day of 10 16
=70

Conj.
Conjunctival injection score in

14 13

any of the three areas of=>2

Subj. and VAS worst symptom

Red® score=>70 and VAS redness 9 14
score of =>70

Subj. and VAS worst symptom score=>70

Conj® and conjunctival injection in at 10 9
least 1 area=>2 .

Cst. and Composite corneal staining

Conj® score=>10 and conjunctival injection 1 4

in at least 1 area=>2

" Those patients who met both of the criteria for inclusion in the subset

The groups of patients who met at least two of the criteria for moderate to
severe inflammatory KCS were analyzed for treatment effect (Table 6 below). A

treatment effect was defined as the difference between active and placebo
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=>70 Conj. Conjunctival injection score in 14 13 any

of the three areas of =>2 Subj. and VAS worst synptom
woe@8/031386 e=>70 and VAS redness 9 14 score of =RGDUSKWD§/009761

and VAS wor st synptom score=>70 Conj 8 and conj uncti val

injection in at 10 least 1 area >2 Cst. and Conposite

Fﬁf(Qe‘%m?a?Hr\(%ﬁc'?f"%‘@ggﬁg%ﬂﬁ? .50, §E LR A bh)fLongnge in

t bot f th t th bset
ThaneR e fut RbanfiRiict Mo hat rerny e adhout
crlterlafor ate t ver e fla tory KCS were
a2y DEvES st e rreinsetnd e coriafina BB o) A
AP BRI TeRecls B 201 I 21 VORI o ) O BF gy n Bige hange from

on the nean sgores or on t he change i n neans between

thlﬁht%élﬁé‘?lﬁ*?)s Suppedippalysis-whi ch was the end of the

was hout
Subjective | Redness Central Nasal Inferior
Lid Margin
Subgroup (Worse During Corneal Bulbar Tarsal
Injection
symptom) | the Day Staining® Conj Conj
Subj/Red 9.21 -17.06 -1.31% -0.18 ~0.78*% -0.29
Visits 2-3 | Subj/Conj -6.5 -21.04 -0.9% 0.01 -0.69* -0.29
Cst/Conj -22.1 -29.50 -1.00 0.10 -0.85% -0.15
Subj/Red 1.24 -16.94 -0.29 -0.36* -0.67* -0.29
Visits 2-4 | Subj/Conj -6.48 -13.84 -0.29 -0.2 -0.38 0.12
Cst/Conj -6.85 -16.40 -0.5 0.00 -0.05 0.4

'Obtained by subtracting the mean change for placebo from the mean change for Lotemax. A negative
value indicates an improvement.

2Changes in Central corneal staining shown because of the statistical significant differences seen and
because of its clinical relevance compared to other areas of the cornea.

*=p<0.05

The percentage change from baseline after 2 weeks and 4 weeks on
treatment is shown graphically for the patients with a combined corneal staining
score of >10 at baseline (Figures 4 and 5), those with a conjunctival hyperemia

score in one area at baseline of >2 (Figures 6 and 7) and the combined subset
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peri od, was used as the baseline for calculating
change. Table 6 : Difference between Lotemax and
w/elvsod4s36 the difference in mean change from RECEUS2085/009761
(baseline) 1. Subset analysis. Obtained by subtracting
the nean change for placebo fromthe nean change for
Lot enax. negati ve val ue indi cat an i mprovenent .
soiaged Gamcaniatres Spnea) s iiities Snsilfkelic dedionsirate an
the statistical significant differences seen and . .
beeatgetasmaiasy efiecivess Mo ahlee WeBHsYMelPT 8t Basedpe (Primary
areas of the cornea. *= p <0.05 The percentage change
f r SHbinedive Virdable) wes sloge iy REINKHESIA0 RERW SYBIRIATh IR IMPRevement.
is shown graphically for the patients with a combined _
coRnasigess guiing kg dryovas e palients VA sepieder theiappeakange of their
and 5), those with a conjunctival hyperem a score in
oneyar Eae athebusrghlerpresented ar: ggnksl @rmaal flupreserin staining,
conbi ned subset Cst and Conj, in Figures 8 and 9. The
vaiinfabbretarsabbypdreid, yasa biéras senjuactvabhyperemia and lid margin
anti-inflanmatory effect were included. The wor st
synmqjéctionat baseline (Primary Subjective Variable) was
clearly of interest to show synptomatic inprovenent.

Founes RO I8 AR AL b 05 PR ol e

o S5 G oV L AT ool RS R B e

S TERRQLAY ooiE e SRRy SEurE 20 DgHetpdie FRefgy Treated
patients compared to the vehicle treated patients. At the 2-week visit all subsets
found a benefit from Lotemax of around 1 unit (or approximately 33% on a 0-3
grading scale) over vehicle in the central corneal staining score. This was
significant in the Subj and Red and the Subj and Conj subsets during the first 2
weeks of treatment (Visit 2-3). The difference between the treatment groups was
less after week 4 (Visit 4). The improvement in lid margin injection was

statistically significant only in the Subj and Red subset during the period Visit 2-4

, improvement was present in the period Visit 2-3 but to a lesser extent.

The improvement in nasal bulbar conjunctival injection compared to
vehicle was just less than a 1 unit change (-0.69 to -0.85 or approximately 26%)
in all three subsets after 2 weeks (Visit 3) and in the Subj and Red subsets after

4 weeks (Visit 4) were it reached statistical significance. There was also an

37



"Subj and Conj" and in the "Cst and Conj" groups. The

i nprovenent in the redness VAS score was consistently
wW@r@angs20% better in the Lotemax treated patiBCL/BES2005/009761

conpared to the vehicle treated patients. At the

2-week visit all subsets found a benefit from Lotemax

of around 1 unit (or approxi ely 33% on a

gr HEPTRYeSeR) igjnfeieta ‘?ﬂl'é“‘%r{a aipioiamendi g Assior bulbar

staining score. This was SI gnificant in the Subj and

Re gorinactivakingglpn &l stew))-subset s during the first 2

weeks of treatnent (Visit 2-3). The difference between

t hgiddoRaiatEdtop ?roups was | ess after week 4 (Visit 4).

The 1 nprovenent in lid margin injection was

statistically significant only in the Subj and Red

subset Giif PHiRIEHEIPEFITYORdSA @IF%/) of the Tomgyr %mwamya'uated

present in the period Visit 2-3 but to a |l ess

exbefore am efteniseaentinthe work Lap ob&Isvkiectso; qmcqf theyptudy

i njection conpared to vehicle was just less than a 1

unsttes Hasigrifi¢ard degreage inthesSRYrw ssxyathaftarypneangnth of

all three subsets after 2 weeks (Visit 3) and in the

Sulreatmmeht Retth Isuidreax®, wifitecthere waeke diffdrande bbtween thei pre- and

reached statistical significance. There was al so

anipbpi-tpaatment valoes inftbe ivehicledresddd patignis(iableal below).

injection, and in the inferior bul bar conjunctival

i NjTaBlel 70 Suf A6 Refitily. In¥éxddaara§Mscopy The surface

regularity index (SRI) of the Toney TM5- 2N was

eyaluated before and af Lefeniak@ah®Bnt i n | Wehidrst4)eye

o PReaelif&GkS at_one ol 1bhe (dsudy SItes. | AoBEQM7 I cant

d e, BB Eathidnt (TovealR) Wa$00PSRIy/Ed af Ter ongogenidl of

p <0.04 NS

Safety Analysis

There were 30 adverse events reported by 15 patients in the Lotemax®
treatedh group (46.9%), and 25 adverse events reported by 17 patients in the
placebo treated group (50.0%). Ocular adverse events accounted for 56.7% of
the total adverse events reported by those treated with Lotemax®, and 56% of
the total in the vehicle treated group. Of all adverse events, 16.7% and 23.5%
were regarded as treatment related (Lotemax® and placebo, respectively). Four
serious adverse events were reported none of which was treatment related, and
two of these patients were discontinued from the study. Table 8 below lists

treatment-related ocular adverse events.
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treatment with Lotemax(r), while there was no
di fference between the pre- and post-treatnent val ues
w0 pooslesssehi cl e treated patients (Table 7 bel orT/US0$/@09761
7: Surface Regularity Index (Mean SD) Safety Analysis
There were 30 adverse events reported by 15 patients
in the Lote (r) . treated ou 46,99 , d, 25
adver se e.t‘%'rﬁ?é_ 8I'e§ Mﬂy&ggﬁ?ﬁﬁﬂtg%ﬁ?@?%@%a%ﬁ‘é%’% Events
treated gPHHSTIPGAN @oBr mers PatieM yer se events account ed
for 56. 7% of the total adver 3giepu@t S I epoph@do by
those treated with Lotemax(r), and 56% of the total in
the vehicle treated group. Oh=ad| adverse pwents,
16. 7% andad3rs0%0cner € regarded as treatnent rel ated
(Lotemax(r) and pl acebo, respectively). Four serious
adver se  evenérsase®benifigepor t ed mone of whi chy was
treatment related, and two of these patients were
di sconti nuegkdhésam t he st udy. sTable 8 below lists
treatnment-rel ated ocul ar adverse events. TABLE 8.
Sunmary of Hrestafeisidr'Rel at ed Ocul ar Adver e Events
occurring in 2 or nore patients. Lotemax(r) Pl acebo
n=32 n= 34 PAdvigns@lyesmsaiion| ncrieased burni ng 2 4 Redness
31

'One patient put superglue in her eye accidentally

No clinically significant change in visual acuity was found in any patient in
either treatment arm. Slit lamp examination, lens examination, and fundoscopy
performed at the end of the treatment period revealed no treatment related
abnormalities. In particular there were no signs of cataract formation and there
was no clinically significant change in IOP in any patient in the stud)). The mean
IOP data are shown in Table 9 below.

Table 9: Intra Ocular Pressure (mmHg): Means and Standard Deviations by visit.

LOTEMAX® TVehicle

n Mean SD n Mean SD
Visit 1 32 14.38 2.62 34 15.71 3.48
Visit 2 30 14.23 2.69 32 15.59 3.03 ’
Visit 3 31 14.39 2.80 33 15.70 2.94
Visit 4 31 15.29 3.28 33 14.97 3.50
Visit 5 31 14.19 2.90 33 15.00 3.09
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Blurring of vision 1 3 0 Foreign body sensation 1 3
10ne patient put superglue in her eye accidentally No
wa@ kiosiogmBé y si gni ficant change in visual acuit RCTES2005/009761
found in any patient in either treatment arm Slit
| anp exam nation, |ens exam nation, and fundoscopy
perfornmed at the end of the treatnent period reveal ed
no treatment related abnormalities. In particular
there were no signs of cataract formation and there

was no ghisNinghtioh HhYdenCaBécribRansy reftré(d2 itd) &M%in preferred
patient in the study. The nean | OP data are shown in

Qh%oainp&ltgmhoﬁééér,eitgéhohm b8 it Rbod eSS eayl BEHEhbodied in

Ta
Means and Standard Deviations by visit.This invention

gﬁgggseg@ﬁg@; CfE:inpse‘ar %rié@n%rhtﬁe@gf bf\gth‘aﬁf Hébéhiﬂ% i € %pecial or

owever, | shou understood that it

ThésBS B AR EtEARCO! 1AL SABEUNehd UdBufla oL@ b herefore

! arting fromits speci _
o goe e i BT R B o P BOE T sl cHER g Rl of the
iR CpRergPRar i B Perie BndaReE gy The foregoing
rather than by the foregoing description. The cl ains,

as98FGHUARY |y presented and as they may be anmended,
enconpass variations, alternatives, nodifications,

| npr ovempat daink) sy akiginbly presbried dnaintt alheg qmiay abe draended,
of the enbodi ments and teachi ngs di scl osed herein,
encompass variations, alternatives, modifications, improvements, equivalents,
and substantial equivalents of the embodiments and teachings disclosed herein,

including those that are presently unforeseen or unappreciated, and that, for

example, may arise from applicants/patentees and others.
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the treatnent of noderate to severe dry eye

conpress Opgthatrael Vie Scbt 91812 &4 2%mmal a fornul ation

conprising a pharmaceutically acceptable carrier and a

noderate to severe dry eye treatnent effective anmount

of (Il b,17a),-17~ [ (Ethoxycarbonyl) oxy] -

11- hydr oxy- 3- oxoandr ost a- 1, 4-di ene- 17-carboxylic acid

chl oronmet hyl ester. 2. The nethod of claim1l wherein

the pharmaceutically effective anmount of (11b

17a),-17-[ (Et hoxycar bonyl ) oxy] -

11- hydr oxy- 3- oxoandrosta- 1, 4-di ene- 17- carboxylic

acid chloronethyl ester is between 0.001-5.0% (WAV).

3. The method of claim2 wherein the pharmaceutically

ef fective anount of (11b,

17a),-17-[ (Et hoxycar bonyl ) oxy] -

11- hydr oxy- 3- oxoandrosta- 1, 4-diene- 17- carboxylic

acid chloronethyl ester is between 0.001-1.0% (WW.

4. The method of claim1l wherein the fornmulation is

topically admnistered to the eye.
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5. The method of claim1l wherein the noderate to

severe dry eye is associated with refractive surgery.
w®B200Fhesaet hod of claim 1l wherein the fornmul at POUSBOHINIT61

opht hal m ¢ suspension. 6. The nethod of claim®6

wherei n the ophthal m c suspension conprises 0.5 wt

percemTl f Lq dnol etabonate in a pharnaceutica

caﬂﬂﬂép—ééﬁﬁikgﬁagipovidone, benzal koni um chl ori de,

di sodi um EDTA, glycerin, tyloxapol and water. 7. The

met hod of cl ai wherein the formulation is a gel. 8.
Thel et Ao B Breegtribe et geree Shrsy ol
acrylic aci d-based pol ynmer,. water, .propyl ene gl ycol,
EDFATSHEIT Tlﬁ%ﬁ?‘@&‘ﬂ%ﬁ%?’%%ﬁf‘é?@?“ﬁ*%ea RS pesFpigble

9 wherein the gel further conprom ses triacetin. 10.
Thearst At BPdetiaimicseiarr &P Heatmentediepiicamoynt of (116,170),-17-
conprom ses acrylic acid-based pol ymer, water, o
pr diftheearbeyydoky- gripeery s oxmprmostybiidienergriathoxylic acid
chloride and Loteprednol etabonate. 11. An ophthalmc
gelchfosrmeihdebton suitable for the treatment of noderate
to severe dry eye conprising Loteprednol etabonate.
12.2. The Thomethcd of dainoi wherainthel ghafacehtanally offyotive kmgura bf
| east one menber selected fromthe group consisting of
wat(erf, 1 &g F yHi(Ethbasedomd)oxpi ! shydooxypdrbrenedgbty-d gl-diedebilA,
triacetin and benzal koniumchloride. 13. A kit for the
t r @atborylic aofd divdenehy ckior i8 dumieen QoY1 -89%, (W/RE. Ki t
conprising: a pharmaceutical formulation conprising
Lotsepr ednemetibalboeaine? st thephathacautically effective amount of

(11B,17a),-17-[(Ethoxycarbonyl)oxy]-11-hydroxy-3-oxoandrosta-1,4-diene-17-

carboxylic acid chloromethyl ester is between 0.001-1.0% (W/W).

4, The method of claim 1 wherein the formulation is topically administered to the
eye.
5. The method of claim 1 wherein the moderate to severe dry eye is associated with

refractive surgery.

5. The method of claim 1 wherein the formulation is an ophthalmic suspension.

6. The method of claim 6 wherein the ophthalmic suspension comprises 0.5 wt
percent of Loteprednol etabonate in a pharmaceutical carrier comprising povidone,
benzalkonium chloride, disodium EDTA, glycerin, tyloxapol and water.

7. The method of claim 1 wherein the formulation is a gel.

8. The method of claim 8 wherein the gel compromises acrylic acid-based polymer,

water, propylene glycol, EDTA and Loteprednol etabonate.
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pharmaceutically acceptable container; a witten
package insert containing instructions for using the

w0 ooosd4ssé on for the treatnent of noderate to BEWESMO5/009761
dry eye; and outer packaging identifying the
pharmaceutical fornulation contained therein. 14. The
kit of claim 13 wherein the pharmaceutically
ac@ept atihe medrd af plafm P ¥hergintangd fyrger %‘i%?‘@lsﬁfs‘@awn
user of the formul ation contained in the package. 15.
ThéOki t The methed of alainyh wheiein thiPrgylptien @mﬁswcwlw acid-based
contai ns at |east one pharnaceutically acceptable
c opolaines watesrmrenyiing glyeele slyetrsp ERd Ao bengeleravia chloride and
pharmaceutical fornulation. 16. A nethod for the
t r Eatepedbolefabetiteoni ¢ dry eye, the nmethod conpri sing:
admnistering to a patient in need of treatnent
t heteof Zm dphéhatumie gel fHrwniaticatsiitablecfonibe irsatmgntzof moderate to severe
t herapeutic anount of Loteprednol etabonate in a
pharynaeeuinprsdhd Loteaedpt ethbamatear ri er; andcontinuing to
adm ni ster the treatnent fornulation for a period of
gr eat er Thhasmaneionodliim I AurtHdreomptidingatdasicdna intanier selected
wherein the treatnent is admnistered for a period of

gr e@dhfihe LR¥ap coRis@By ¥Badtsr, ackyic-DHo&d popinias] padpyleh@ gt dISEDTA,
wherein the treatnent formulation is preservative

f 1 §8cethPand BB RHErid! @i m 18 wherein the treat ment
formulation is preservative free. 20. A nethod for

' ﬁggﬁg % £ Rir 4RGHaMtint 66 HARSSe BSSRES AlyRYe Whd 1t SinbriRig;
a pharmaceutlcal formulation comprising Loteprednol etabonate contained in a
pharmaceutically 'acceptable container;
a written package insert containing instructions for using the formulation for the
treatment of moderate to severe dry eye; and
outer packaging identifying the pharmaceutical formulation contained therein.
14, The kit of claim 13 wherein the pharmaceutically acceptable container is suitable
for single use by a user of the formulation contained in the package.
15. The kit of claim 13 wherein the outer packaging contains at least one
pharmaceutically ~acceptable container containing the Loteprednol etabonate
pharmaceutical formulation.
16. A method for the treatment of chronic dry eye, the method comprising:
administering to a patient in need of treatment thereof a treatment formulation

comprising a therapeutic amount of Loteprednol etabonate in a pharmaceutically

acceptable carrier; and
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conprising: adm nistering to a patient in need of
treatnment thereof a treatnent fornulation conprising a

wao bh@sapsss | ¢ anount of Lot eprednol etabonate i PCHUS2005/009761
phar maceutically acceptable carrier. 21. The nethod of
claim2 1 further conprising the step of continui ng to
adm ni ster the treatnment fornul ation for a peri

gr eat e recophmpng fpcadpgpistsr theSreatmgut formulation i orCz} BYTIA %Z(Zf greater than

wherein the treatnent is admnistered for a period of
grewtreenth.han three years. 23. A nmethod for decreasing

the production of inflammtory cytokines by cells in

t hi7. epi THeahpthed of pleinma6 [ydhereib Hisrtresimant ietminisisred fohg period of
to a patient in need of treatnent thereof a treatnent

f ogmatkathaothreegepsi si ng a t herapeuti c anmount of

Lot eprednol etabonate in a pharmaceutically acceptable
carg.i erTheddethdkhef ciaih H 6 svhefeircthaireat@8ntffomtvasion doprpreivativigtiee.
the step of continuing to adm nister the treatnent

f or91ul aflieaneth@t ofalqieris edherzin thye edt@enttframlaive inmetetvative free.
25. The nethod of claim 24 further conprising the step

of o ont A iR foPredtithd b@iidktitah eednes akdveiated fvathndty @y, dire method
for a period of greater than one nonth.26. The net hod

of &hfisMg2S wherein the treatnment is admnistered for

a period of greater than three years.

administering to a patient in need of treatment thereof a treatment formulation
comprising a therapeutic amount of Loteprednol etabonate in a pharmaceutically
acceptable carrier.
21.  The method of claim 21 further comprising the step of continuing to administer
the treatment formulation for a period of greater than one month.
22, The method of claim 22 wherein the treatment is administered for a period of
greater than three years.
23. A method for decreasing the production of inflammatory cytokines by cells in the
epithelium, the method comprising:

administering to a patient in need of treatment thereof a treatment

formulation comprising a therapeutic amount of Loteprednol etabonate in a

pharmaceutically acceptable carrier.

24.  The method of claim 23 further comprising the step of continuing to administer
the treatment formulation for a period of greater than one month.

95 The method of claim 24 further comprising the step of continuing to administer

the treatment formulation for a period of greater than one month.

47



WO 2005/094836 PCT/US2005/009761

26.  The method of claim 25 wherein the treatment is administered for a period of

greater than three years.
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