FI XED DOSE COVBI NATI ON OF Bl MATOPROST AND | M MONI DI NE By | nventors: Richard
S. Gaham Chetan P Pujara, Sesha Neervannan, Anuradha V. Gore, and Kevin
S. War nerwBebmoasi4dppl i cati on 5This application clai nspcasb@neiisse of U. S.
Provi sional Application Serial No. 61/509, 666, filed July 20, 2011, the

di scl osure of which is hereby incorporated in its entirety herein by
reference. Field of the Invention: The present application is
directed to conposition conprising conbinations of 10bri nonidine and

bi mat opr ost usSERNED DOSH OOSTBINGA TION @P GIMATGPIROSTAND BREVONIDENRE and t he
treatment of gl auconma. Background of the Invention: Topically applied
formul ations (def IsFleﬁbea@rsf Qiknakes. lcﬁmﬁ.nagﬁétare@l Plj@ral BhLREMRANaGONj UNCt i va,

etc.) are frequently useqhhgmﬂpht8&% 3g¥msg“%n% t acute and chronic
er e

condi tions 15because they are consi e sa relative to
systemcally | i vered formulations. Wile toplcally appl ied fornul ati ons
may not proddgiﬂ%Lﬁggh@§95tentc exposure of the active pharmaceutica

i ngregli ent, tTesplictisi tlbilmstthrebememt@rﬁu$IPrd‘vtsﬁonaUA1;mhsazuoe\8eﬁzt|3\lo( e.g.

CO Ut el AR T U, R SRR b GBS LORRG TR Byl ot

acconpl i bhiad by redertdve. f ol | ow ng: 1) reduce the 20concentrati on of the API to
the | owest effective dose; 2) include a second APl wi th a mechani sm of
action known k9,0t ik W 2&5id.he adverse event of the first APl 3) Include a
second API de a synergistic effect thereby |nprOV|ng t he
overal | effi cdeyresemdpplicatiangs divestedde ¢mosisonpinipmive copbingdueping t he nunber
of diffe . v I I this
T R e e S R S LN

bri nmoni diresemént obglawgppropri ate fornul ati on vehicle. Summary of the

I nventi on: For mul ati on devel opnent approaches to neet the above
criteriafor mipaboRIA/IRvdnBRI di ne are described as fol | ows: l.
Optim ze the,PFIof the formulation to nmaxim ze the unionized fraction or
30br i noni di nelapifabyRrpdied forpylatiana {dedned asgormulptigpsappitd tefhesPmgiscosi ty agent s
in the fammskda Q0) Le feREhBRERdTPbPHiHaRRO1YdySE ASAtTaYite at chkdHeQdoR@itiaks on of
ocul arly acceptable perneability enhancers to inprove tissue

bi oabai | BISRYSE they agrr@nsideredyg e Ererela%veaa@etf"t'wlw'a\tereerfgrmu'auons The
present wiveMpicafly ApplitdoRRMIBGhnk lay W€ rbdUicPahigR By sferbIOxpoQfbIb M8 KBRRE t han one
5intraocul ar pressure | owering ent and/or to 1 nprove patient conpliance
for pati ehfraacgiial igaictigntchRE it %"é'ﬂ'ﬂe RAGRER P eSS £§- Woﬁﬂ'f‘ﬂé’ ahpnot her apy.

" About " h@ettetld)raaétoaeptvaa@k@;stu@nﬁnlsrawagrmblEltieeﬂfétt e.tohttewmeetm HRink@RpOUNds or
exci pients that woul d be con5|dered b|oe ui val ent a_ regul atory agency

such as PHEORIRY SPPrPYRE HRIKY CHPEAFURR ISI}f‘é* va%am”owm lafediea Py e amount " of

a CORPOULShcdndraBidh GHIRUALI 16 fcl1bCésebfecti@ doRALY inBrbi€a §erﬂicI'|RPlt\K/1ﬁﬁ£ nent,
prevention, or reduction of a synptomor sy a di sease. V%ere

Peci ted MREBFEERIEN Ko iraaibes by %‘%th%ﬁ‘tenp%fﬁ"ﬂ @P‘f‘é’é‘t iy dnvsidnt - may al so
be ref er geeshdt OP1ashien wﬂlIhﬁdmﬁyh@‘r'g}ﬂsh&ef&tﬁctﬂ@r&lanﬂtp&fWIgﬂhe oveAll'dfRaugt i on” of a
synptom or, synptons (and gramati cal U|vaLents f thi hr a e) nmeans
decr easi fiiY i‘)f"“I’FPéeQ%‘IPEI?W"B'Icebe/é‘t?H&‘H% CGHMPH fﬂggfﬁbt* ﬁfa@ B3 el | mi nat i on
of the SyEPtOd@)ivered. Specifical ARG ditldsys tRE GeALBES @nbATalibest or

pharnaceutlcall ccept.abl e excipient” ans carrier or an excipient
t hat?7 s U§@PBF”V%d§P@BEPWﬁd"§"ﬁﬁﬁg Edarm %P“Egﬁﬂ83|t|on that is generally
safe, non-toxic and neither biologically nor otherw se undesirable, and

i ncl udes a cduningary offthalmvexonpi ent that is acceptable for veterinary use as
well as hu'ImrthaQO Ia‘ave?ol'ltmlecﬁa roaqtes lo meet a{; n\;%‘%g{‘érla afl l'y acceptabl e
carrler/exmplentn &d’ PR speci I"on and”cl ai ms i ncl udes both
one and btrmaeptols@mumeinmamhdembeplaeﬁxllows Na CMC' neans sodi um
car boxynet hyl I i I um density or

hi gh densi ty (%H\)%u/e fl{hg f‘orﬁttuﬁggn {% ntlax(?mve 9e uni ‘%e(} %‘acug}ag%har maceutical | y
accept abl e saﬁmwhmmslmwawbwimnnMkade salts of the active 25conpounds which
are prepared nding on the
partlcular§su §%$t%§ﬁ?g ¥§m¥ﬁ&%ﬂ&%ﬁ@ggg%bg§%d§'PZ%§$$33§RE§?%9%.

"Sol upl us0" refers to the solubilizer sold by BASF known as pol yvi nyl
capr al act anpol yvi nyl acet at e-pol yet hyl ene gl ycol graft copol ynmer .
(PCA-PVA-PEG . The term"topical" in the context of nethods described
herein relates in the customary 30sense to the adm nistration of a conpound
or pharmaceutical conposition which is incorporated into a suitable
pharmaceutical carrier and adnm nistered at a topical treatnent site of a
subject. Accordingly, the term"topical pharmaceutical conposition”
|ncludes those pharnaceutlcal forns |n mhlch the conpound |s adnlnlstered

. 'K o a oy o, - o M.




15tonicity agents are selected fromthe group consisting of NaCl and
glycerin. 17) The conposition of enbodi nent 12 further conprising

pr eser vatwoesiwargi n t he preservatives are sel ected fr ®@oTiUse01gNE1HR6

consi sting of benzal koniun chloride and Purite. 18) The topi cal
conposition of enbodi nent 12 wherein the conposition is a solution and 20is
adm ni stered at | east once a day. 19) The topical conposition of enbodi nent
12 wherein the conposition is admnistered twi ce a day. 20) The topical
conposi ti 0B. ahcoepddaibn e bdarlZiceeplableVdomicabilityt dnRanc @y pOipkdvenisius usef ul in
treating gla ycoma gﬂerel the glaucoma is selected fromthe group

consi sting of'%@@ﬁ‘ D348 e gl aucoma, cl osed-angl e gl aucoma, angl e-cl osure
gl aucona, ﬂOfNﬂhLaqtné(ﬁiﬁsmmfcgln&uﬁ&fm and congenital glaucoma. 21) The
corrpositionolf enbodi ment g lJnthe (X0) fltlon of errbodlrrent 12

| owers intr aoé‘ﬁlpéelse'ﬁfrgg'étfﬂ"és frispded iRnyse & paents BPodsavin: BeE B 9BF i noni di ne
adm nbst areduRl @lﬁ&u&ndeﬂnthérﬁW/orﬁb dﬁprﬁef;ﬁﬁélﬁ compladiNonpikmd of treating
el evated intraocul ar pressure t ri sing adm nistering a

conposi ti"lﬁjﬁrgPWgéorbcé{frF'ﬁHi'"@‘ﬁﬁr?séF“i"ﬁb’”‘ecl”écﬁ'éet'B‘Eirgﬁ}’?tarpéocul ar pressure wherein

t he conposi t i boaoTPddfives asaeibtiond idakiounmswa Bithapicoipe aﬁﬁpoaﬁui oabodigierlds 1% W w

bri noni dllnte tg rate, 6’2‘0% The tlhod f enbodi men % erein the
conposi t %n“%”h?) qogder HUNARD )rf'sffb ?t%@taé’%\‘ﬁ%lsﬁ fﬁ/t\?//F i'oni di ne. 24)
The net hbdEaf enbodi nent 22 wherein the conposition further conprises a

sol ubul i zer sy cted m t he con,sl tin | us(r)
ond Lsbu f er EFGERTIPE AR CHEGE BURTE oHA P PAGdt Lo RSl o

di basi c henptbahydrlatueatmemt plieeenfﬁlﬁh Gr malnahmdr atyenptandi symplnﬁmedfe dd;easahydr at e,
sodi um hydr ox and di nent s
SRR I R C R AR PR TRl
nor e effecat avmhryipetuheailyeﬂbhe/e aboummnA dredectioo’hettdse mapyn dr@yﬂ%mi@ﬁudlS% or
0.1% or bi matoprost her.a

enbodi meffemaYA fﬂ"v\/\ﬁ h“st'?{]ézps X 8%?‘%“@8?1'“%?9&? ev?ﬁ%?[fr F—fﬂ/\}@?? ".}}ﬂ‘f‘r aocul ar
pr esser esympran(e aninnrwbyofﬂhasynemmh@y. bri noni di ne nonot herapy or

bi mat opr ost nonot herapy and with fevver overall ocular side effects than

ei ther bri m)m ddl@ﬁna@%wﬁ E%b%sctarr Eﬁarn ééutnéaﬁ?@cea_tg@e chtqhQ’ﬁl of

enbodi ments 22 - 24 the met ectlve In treating glaucona.
28) The meatnhedaroﬁrceﬁb@enlmemt@t Eszwefulznpwnermuarphamecmrtcari@dmpesn@hft@ét| ve in

| ower ocyl @l{erﬂ)ﬁg%tn%ﬂﬁ&g and r}_elther biolo u‘%ﬁ;’ nJh}%eﬁgl&pg@ch&b%mﬁqh 22 - 24

wherein the cofrposition rises a 20preservative. 3 T e met hod
of errbod¢a|ﬁreemosanzez<cLplezuth@mem;:malzlh@rwmj@m ltspeﬁWf:léasa{nIlmanlpbarem@d“elﬂ | east

once,g day- "Aag;lh)arn”@@utmtl)h&ge&Jbl@m/‘e@ﬂgnt'zgs ﬁé’&?m@h E&ﬁca%glm%l}xllngn i's
applied topically t ye. 25 WO 2013/ 013143PCT/PU82012/ 047586 Detail ed

Descri pt ingldesbothipac P'WEWW*@N onggitsh excipierfor mul at i on Exanpl es: Exanple # 1 2
345 6789 10 11 Active Ingredients % (ww Bi matoprost 0.01
Bri noni di ne 0"Na-EME37" picenst sod g earbaky mdthyllyellfubosy endan be eithenlaysdensity, 0.3-1

Sodiurn pbpGRAALRy B RAPEGsE E0R BuFhBurks MercBr 268

/
The term “pharmaceutically acceptable salts” is meant to include salts of the active
25 compounds which are prepared with relatively nontoxic acids or bases, depending on the

particular substituents found on the compounds described herein.

“Soluplus®™ refers to the solubilizer sold by BASF known as polyvinyl capralactam-
polyvinyl acetate-polyethylene glycol graft copolymer (PCA-PVA-PEG).
The term "topical” in the context of methods described herein relates in the customary
30 sense to the administration of a compound or pharmaceutical composition which is
incorporated into a suitable pharmaceutical carrier and administered at a topical treatment site

of a subject. Accordingly, the term “topical pharmaceutical composition” includes those

2



0.268 0.268 0.268 0.268 0.268 0.268 Citric acid 0.014 0.014 0.025 0.014
0.014 0.014 0.014 0.014 0.014 0.014 dycerin @ Gsm 270- 320 Q@S Gsm
270- 320 woQe13mam4270- 320 QS Gsm 270- 320 QS Gsm 270- BRO/USB1Q9w158¢70- 320
NaCl QS Gsm 270- 320 QS OGsm 270- 320 @S Gsm 270- 320 QS Gsm 270- 320 S
Gsm 270- 320 EDTA 0.01 0.01 0.01 Sel ect one or nore fromthe
follow ng: Solutol; Tween 20, 40, 60, or 80; Pol oxaner, PCE 40 Stearate;
0.001- 1 0.001- |

pharmaceutical forms in which the compound is administered externally by direct contact
with a topical treatment site, e.g., the eye or the skin. The term “topical ocular
pharmaceutical composition” refers to a pharmaceutical composition suitable for
administering directly to the eye.

5 The terms “treating” or “treatment” refers to any indicia of success in the treatment or
amelioration of an injury, pathology or condition, including any objective or subjective
parameter such as abatement; remission; diminishing of symptoms or making the injury,
pathology or condition more tolerable to the patient; slowing in the rate of degeneration or
decline; making the final point of degeneration less debilitating; improving a patient’s

10  physical or mental well-being.
Some embodiments of the invention include:
1) A topical composition for use in lowering IOP in a patient comprising an effective
amount of bimatoprost and brimonidine and a pharmaceutically acceptable carrier.
2) The composition of embodiment | wherein the bimatoprost is present in the
15 concentration range of 0.001 —0.03 % w/w and the brimonidine is brimonidine )
tartrate and is present in the concentration range of 0.005 — 0.2% w/w.
3) The composition of embodiments | —2 wherein the bimatoprost is present in the
concentration of about 0.01% w/w and the brimonidine is present in the amount of
about 0.1% w/w.
20 4) The composition of embodiments 1 — 3 wherein the composition further comprises
excipients selected from the group of excipients listed in Table 1, Table 2 and Table
3. .
5) The compositions of embodiment 4 wherein the excipients are present in
concentrations at about the concentrations listed in Tables 1, 11 and 111.
25 6) A method oflowéring intraocular pressure or treating glaucoma' in a human patient
comprising administering the composition of embodiment 3.
7) A method of ldwering intraocular pressure or treating glaucoma in a human patient
comprising administering a composition of embodiments | - 6.
8) A method of lowering intraocular pressure or treating glaucoma in a human patient
30 comprising administering one of the compositions listed in Table 1.
9) A method of lowering intraocular pressure or treating glaucoma in a human patient
comprising administering one of the compositions listed in Table 2 or Table 3.
10) The method of embodiments 1 — 9 wherein the composition is administered once a

day.
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.5 Castor Q| 0.1 Sodi um borate 0. 045 Boric acid

.6 pl-1 7.0-7.8 7.0- 7.8 7.0- 7.8 7.0- 7.8 7.0- 7.8 7.0- 7.8 7.0-
.8 7.0- wWO0i3/003143.8 7.0- 7.8 7.0- 7.8 BAK 0.005 0. 005P0T0B8%012041386 0. 005
.003 0.02 0.005 0.005 Purite

11) The method of embodiments 1 — 9 wherein the composition is administered twice a
day or more.

12) A topical composition for ophthalmic application for use in lowering intraocular
pressure in a patient comprising about 0.01 % w/w bimatoprost and about 0.1% w/w

5 brimonidine.

13) The composition of embodiment 12 wherein the bimatoprost is present in the
concentration of 0.01% w/w and brimonidine is brimonidine tartrate and is present in
the amount of 0.1% w/w in an équepus vehicle.

14) The composition of embodiment 12 further comprising a solubulizer selected from

10 the group consisting of Na-CMC and Soluplus®. »

15) The composition of embodiment 12 further comprising buffers selected from the
group consisting of sodium phosphate dibasic heptahydrate, citric acid monohydrate,
sodium borate decahydrate, sodium hydroxide and hydrochloric acid.

16) The compositions of embodiment 12 further comprising tonicity agents wherein the

15 tonicity agents are selected from the group consisting of NaCl and glycerin,

17) The composition of embodiment 12 further comprising preservatives wherein the
preservatives are selected from the group consiéiing of benzalkoniun chloride and
Purite.

18) The topical composition of embodiment 12 wherein the composition is a solution and

20 is administered at least once a day.

19) The topical composition of embodiment 12 wherein the composition is administered
twice a day.

20) The topical composition of embodiments 12— 17 wherein the composition is useful
in treating glaucoma wherein the glaucoma is selected from the group consisting of

25 open-angle glaucoma, closed-angle glaucoma, angle-closure glaucoma, normal-
tension glaucoma, and congenital glaucoma. ’

21) The composition of embodiment 12 wherein the composition of embodiment 12
lowers intraocular pressure more than either bimatoprost or brimonidine administered
alone and with fewer side-effects.

30 22) A niethod of treating elevated intraocular pressure the methéd comprising
administering a composition to a patient suffering elevated intraocular pressure
wherein the composition comprises about 0.01% w/w bimatoprost and about 0.1%

w/w brimonidine tartrate.



0.01 0. 01 0. 005 Water QS 100% QS 100% QS 100% QS 100% QS 100% QS 100%
QS 100% Q@S 100% QS 100% QS 100% WD 2013/ 013143PCT/ US2012/ 047586 Table 1.
For mul at iwo 2m6anpl4es Cont i nued: Exanple # 12 13 14 15 AeCrwsS20mguzsdé ents %
(ww) Bimatoprost 0.01 Brinonidine 0.1 Excipients % ( v/w) Wite petrolatum
Q@S 100 Mneral GOl 30-40 5-10 Lanolin 5-15 5-15 Beeswax 10-20
10-30 ST-Wax 30 8-12 5-10
23) The method of embodiment 22 wherein the composition comprises 0.01% w/w
bimatoprost and 0.1% w/w brimonidine.
24) The method of embodiment 22 wherein the composition further comprises a
solubulizer selected from the group consisting of Na-CMC and Soluplus® and a
5 buffer selected from the group consisting of sodium phosphate dibasic heptahydrate,
citric acid monohydrate, sodium borate decahydrate, sodium hydroxide and
hydrochloric acid.
25) The method of embodiments 22 - 24 wherein the composition of claim 11 lowers
intraocular pressure more effectively than either brimonidine monotherapy (0.2%,
10 0.15%, or 0.1%) or bimatoprost monotherapy (0.03% or 0.01%).
26) The method of embodiments 22- 24 wherein the composition of claim 11 lowers
intraocular pressure more effectively than either brimonidine monotherapy or
bimatoprost monotherapy and with fewer overall ocular side effects than either
brimonidine and bimatoprost monotherapy.
15 27) The method of embodiments 22 - 24 wherein the method is effective in treating
glaucoma. |
28) The method of embodiments 22 — 24 wherein the method is effective in lower ocular
hypertension.
29) The method of embodiments 22 - 24 wherein the composition further comprises a
20 preservative,
30) The method of embodiments 22 - 24 wherein the composition is administered at least
once a day.
31) The method of embodiment 22 wherein the composition is applied topically to the
eye.

25



Cetyl Al

Si | ky Wax 10.

cohol

5-10
5-15 Cycl onet hi cone 5-NE

tri gl ycerwoeoB/a5143
For mul ati on Exam | es:

nanoparticle Active Ingredients w wb

Exci pients S% (w w)

Cr odanol

Cast or

| sopr opyl

Silicone fluid

al

nyristate 5-15
Li pi d Nanoparticle Silicone with dispersed lipid

QS 100% Di net hi conol

QS 100 @S 100 Jojoba Seed QG |
QS 100 Caprylic/ capric
Tabl e PRT/USa012/0¢T586

bl end 20

MM 10- 40 Water QS 100% Castor Q| 0-5 Solutoll-1S
Detailed Deéscription of the Invention:
Table 1. Formulation Examples:
Example # v |2 | 3 [« ] s [ e | 7] s ] o ||
Active % (wiw)
Ingredients
Bimatoprost 0.01
Brimonidine 0.1
Excipients % (w/w)
Hydroxyethyl 0.3-1
cellulose
Sodium
phosphate 0.268 | 0.268 1.5 0.268 | 0.268 | 0.268 | 0.268 | 0.268 | 0.268 | 0.268
dibasic
Citric acid 0.014 | 0.014 | 0.025 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014
| Qs Qs QS | QS | Qs | aS
Glyeeri Osm Osm Osm | Osm | Osm | Osm
yeern 270- 270- 270- | 270- | 270- | 270-
320 320 320 320 320 320
QS Qs QS QS QS
NaCl Osm Osm Osm Osm Osm
270- 270- 270- 270- 270-
320 320 320 320 320
EDTA 0.01 0.01 0.01
Select one or
more from the
following:
Solutol;
Tween 20, 40, O'OlOI' O'OIOI_ 0.5
60, or 80;
Poloxamer,
POE 40 *
Stearate;
Castor Oil 0.1
Sodium borate 0.045
Boric acid 0.6
H 70-7.8 7.0- 7.0- 7.0- 7.0- 7.0- 7.0- 7.0- 7.0- 7.0- 7.0-
P VSl 78 | 7.8 78 | 7.8 78 |78 78 | 78 | 78 | 7.8
BAK 0.005 | 0.005 | 0.005 0.005 | 0.005 0.003 | 0.02 | 0.005 | 0.005
Purite 0.01 ’ 0.01 | 0.005
Water QS | @S | @S QS [[Qs [ QS [Qs [ Qs [es [ os
100% | 100% | 100% 100% | 100% | 100% | 100% | 100% | 100% | 100%

5-10

Bi matoprost 0.01 Brinonidine 0.1

0-20



0.01-5 - dycerin @ to 270-320 nOsm BAK 0. 01 The fornmul ati ons
of the present invention can be topically adm nistered once, twice or three
times a dwQ20m8/m8ddr to | ower intraocul ar pressure i n aPpRtUuSeen2/047586 The
present formnul ati ons may be preserved or preservative free. Al though the
concentrations of actives in Tables | and 2 are preferred, bimtoprost may
be present in concentration ranges of 0.001 -0.03 ww and brinoni di ne may
be present in 0.005 - 0.2% w w. Concentrations of actives and excipients
may be presdnibld n Faloddtioh Eeargplexc@nitinedd: ons | i sted herein, wherein "about™
refers to variations of the concentrations considered to be bi oequival ent

by the FDA ofixfeA i n making ﬁiﬁi|a¢ orlgeneqic gonpqsitiong 5Bri hroni di ne
i ncl udes p'rldrwelﬁ] emt.cal fy acceptapie safts o,p(lw/“qu monT domnme suct as
bri nmoni ¢ire FEF b6 ri“u“.dinc tartrate an—apha ad.ene{g:c agoni st

PPN lmﬂlPRIOSl £ 11 sl O\bl Tl s £
represenptea Ymohidie 1 O 1 W ng fort=a 01 e chenmecat—ramre—pr
bri noni ¢ Reiplents! ONTO- [0=(2=T T Zazot TUr Myt ofgR[yeanto) qur moxat 1 1me
L-tartralte. wi BRbepk 0St| 1 S K §oeSenfed by the forfowjng chem cal Siructure:

R 03T y g

1SB|nat)prosgm§mgﬁﬁn1cql namﬁ4bs 5-10
(Z) -7- [ HR2R3R SS) =—315=brrych OXy~= 7= [ HE-35—=3- hy'di'UXy- 5=
phenyl- IL- : enty 'I'-‘-') N—=th3ﬂ"r? pt enam de, land its molecll ar
wei ght {8°%#5. 58, Its npl ecul ar and|it3d%fbrmila is CJ51- 131N04. [0'0
997*0 1ypOwexso 1 7.7 ([7/.4-8.0) QS {o pH2WD [1.00 1. 01s96D r-| 1:0
89Z*0 1j§@thMwL7 6f(6_7;7.§) Hd 0179 8015 D0 LO'O 86+—=0186—(P 1.0
89Z.0 1¥Ed@on 7- 0 (67 7.3) B 10 pH§dio QS 100

Jojoba Sced Qil 5-10

Silky Wax 10 5-15

Cyclomethicone 5-NF ‘ QS 100

Caprylic/ capric >-15

triglyceride

Isopropyl myristate 5-15

Table 2. Further Formulation Examples:

Silicone with dispersed lipid
nanoparticle

Lipid Nanoparticle

Active Ingredients w/w%
Bimatoprost 0.01
Brimonidine 0.1

Excipients : % (w/w)

Silicone tluid QS 100%

Dimethiconol blend 20 0-20
Crodamol MM 10-40

Water QS 100%

Castor Oil 0-3

Solutol HS 0.01-5
Glycerin QS 10 270-320 mOsm
BAK 0.01

The formulations of the present invention can be topically administered once, twice or
three times a day in order to lower intraocular pressure in a patient.
The present formulations may be preserved or preservative free. Although the

concentrations of actives in Tables | and 2 are preferred, bimatoprost may be present in



[000 OOL 01'SOLf) 1'O 990 171.0.0 (W-L'9)01 QS to pH 80 300

to

QS to 100 1:0 90 9600 6zZ' 7.7 (7.4-8.0) QSto pHS80 QS
100 M 1. OM0I200/01389Z*0 P1.00  (scre-vL) LL QS to pH 8@CT/USBM2/08%86 90 eV
vo v- 9600 6ZZ*0 7.7 (7.4-8.0) QStopH 1.00 QS. to 100 ..--
[0.0 I'O .-- 89Z' O 17[00

concentration ranges of 0.001 ~ 0.03 w/w and brimonidine may be present in 0.005 - 0.2%
w/w. Concentrations of actives and excipients may be present in about the concentrations
listed herein, wherein “about” refers to variations of the concentrations considered to be
bioequivalent by the FDA or EMEA in making similar or generic compositions.

5 Brimonidine includes pharmaceutically acceptable salts of brimonidone such as
brimonidine tartrate. Brimonidine tartrate is an alpha adrenergic agonist represented by the

following formula:

COOH

HN NH |
\( B H— ? —OH
N A HO—Cl,‘—I{
_ COOH
N
The chemical name for brimonidine is 5-Bromo-6-(2-imizazolidinylideeneamno)

10 quinoxaline L-tartrate.

Bimatoprost is represented by the following chemical structure:

15 Bimatoprost’s chemical name is (2)-7-[(1 R,2R,3R,55)-3,5-Dihydroxy-2-[(1E,3S)-3-
hydroxy-5-
phenyl-1-pentenyl]cyclopentyl]-5-N-ethylheptenamide, and its molecular weight is

415.58. Its molecular and its formula is C2sH37NOa.



(09-PL) LL @S to pH 9000 QS. to 100 Fornul ati on# Bi mat opr ost

Bri noni di ne (190342-LF) | Na-CMC (Low viscosity 7LFPH) Sol uplus(r) Sodi um
phosphat ewOi2begilsi4hept ahydrate Citric acid nonohydr at e PCBazuiob8@t €
decahydrate Boric acid Target pH 1N Sodi um Hydroxi de/ 1N Hydrochloric
Acid 10eN Gycerin >NB aiund Purified Water Active Ingredients (% w w)

Solubilizers (%ww 6" U ,... a, = co Tonicity Mdifiers (% wlw)
Preservatives [%why) | Veh|cleg [ % W) . WO RO13/ D11 43PCT/ US2012/ 047586
Formul ation stpbifd tfor |thes flaf nul|&i Bn shpwnsi h [Fable 3 was as fol | ows:
Formul ati on St pbifs t{P[Table| & Bt & of| Br Ai dipe|in B2 Fornul ati ons
(expressed as perijcent of label [strengih) jovef (3 nmpnths: Stability Tinme Zero
| Month 3 Mont 2S5 AOWIT T A0 RS I 2 409 RO$0C/ 25% 111 Sol upl us
(r) containing Fglrrru ationm, i plil| 7. 7Frognul afijon L 1H9.3 102.1 101.7 99.7
100.2 Formul af -ofe 2|39. 4| 10K 45102. /5| NeA B/ A | Boraugation 8 100.9 101.9
o o g 8 o 5
~ g
%) o
5 g1zl | IRE =] |55
°ls |s Sl lgal=]| (3] |5
=l ° o
=]
2
= & =
i'; S 2 |2 E 5 © S =
. = A (=] o
(IS |° SIS 1 lgal®] ]3] |a
= o O© o
:: ~
3 =) o
% py [¥s] 3%% :& © =
o [ = sl £ i)
E = ojo doE 8 o A
o ™~ ©
=1
2 —
= 3 8
= o R =R § g <| e pac e
£ S |S|e PRI = | ° %)
S I g
= ™~ o)
s
= S ¢ ]
g s |- 2113 5 o sle
| I R = A - SS|= & ~ =1
£ I I o
=]
&
LY =y =3
g _ o | % & w | |2
a - |19 pie — & |S N =] 2 g e
< s ° s |3 =g N3 vi
7| S
=
Z
2 o 2
ot [ 7] o
=) =2 X 213 —
E 3z |2 |55 | |23
E SZ ’% o o <
o > > = 3l o L
=) =iz a./58le 6 o
~ 0 @ © r = &
] k73 ol 9 S &|ElS Py 5
£ e |5l _18les|=|8|=|5|5 8 =
= S |El=T|2e28 |’ 2T £ 3
‘s s |29 |38 Elelalelee T|c |8ix |BlE
£ & |[B8|22|3|32iI5|3|8|S|ZE|2 |G|la &€
=
~~ m L2 v
< = 5 3 & T
et = o S 3 g E
= = s |t e < S = e
&) < = | o ] = = = R
= S 1E o N > o S
i 212 5% |§ £ |5E |3
2 Els: (2% |2 £ |33 |f
2 < |88 |2 e g8 |2



104.1 101.8 102.6 Na CMC ,

Tabl e 5: Potency of Bi matoprost
strength) over 3 nonths Stability

| abel

cont ai ning fornul ation,

pl-1 7.7 Formul ation 3
99.7 101.7 103.3 101.4 101.3 Formulation 4 99.5 102.1 102.6 100.4 102.1
pH 7.0 fowvoubmtdierasFormul ation 5 101.6 102.5 104.1 101. BCTAB2& 2/0F3861ul at i on
6 102.4 YA VA 102.1 101.6 Forrmulation 7 101.6 101.9 104.1 NA NA"

in B2 Fornul ati ons (expressed as percent of

Time Zero 1 Month 3 Month

25C/ 409R1- 1 40C/ 259421-1 25C/ 40/ 0121-1 40C/ 2594211 Sol uplus (r) containing
100.4 Fornul ati on
8.6 96.6 97.3 Na CMC

formul ation, pli

cont ai ni ng T]|EOI’ nmu
Formulation Stability

7.7 Formul ation |

2 88.6 8?01‘1 ?a%'on fla'% ﬁgl}'(/)rAhelE)Tnguty)n S OWﬂ mn 1Jégpe alwas as iLO”%WSI

101 6 99.8 100.5 99.0

5
Table 4: Potency of Brimonidine in B2 Formulations (expressed as percent of label strength)
over 3 months:
Stability Time 1 Month 3 Month
Zero
25C/40%RH 40C/25%RNI 25C/40%RH 40C/25%R1
Soluplus ® Formulation 1 | 1003 102.1 101.7 99.7 100.2
containing Formulation2 | 994 101.4 102.2 N/A N/A
formulation, Formulation 8 100.9 101.9 104.1 101.8 102.6
pH 7.7
Na CMC | Formulation 3 99.7 101.7 103.3 101.4 101.3
containing Formulationd | 99.5 102.1 102.6 100.4 102.1
formulation,
pH 7.7
pH 7.0 Formulation 5 | 101.6 102.5 104.1 101.5 103.5
formulation Formulation6 | 102.4 N/A N/A 102.1 101.6
Formulation 7 101.6 101.9 104.1 N/A N/A
10
Table 5: Potency of Blmatoprost in B2 Formulations (expressed as percent of label strength)
over 3 months
Stability Time 1 Month 3 Month
Zero 25C/40%RH 40C/25%RH 25C/40%RH | 40C/25%RH
Soluplus ® -| Formulation | 101.6 99.8 100.5 99.0 100.4
containing Formulation 2 88.6 82.1 81.8 N/A N/A
formulation, | Formulation 8 | 100.1 97.1 98.6 96.6 97.3
pH 7.7
Na CMC Formulation 3 100.5 102.4 101.4 98.6 100.6
containing Formulation4 | 101.5 100.7 102.0 99.1 99.7
formulation,
pH 7.7 )
pH 7.0 Formulation § 100.9 99.2 96.9 99.6 100.8
formulation | Formulation 6 100.0 N/A N/A 97.9 99.8
Formulation 7 98.6 96.1 98.6 N/A N/A
Note: Formulation 2 and 7 that contain purite were discontinued after 1 month putt due to
drug degradation .
15

10

’



Forrmul ation 3 100.5 102.4 101.4 98.6 100.6 Fornulation 4 101.5 100.7 102.0
99.1 99.7 p1-1 7.0 fornulation Fornulation 5 100.9 99.2 96.9 99.6 100.8

For mul at iwo 26131006146 NV A NV A 97.9 99.8 Fornul ation 7 98P6TAB2d120875686 N A N A
Note: Fornulation 2 and 7 that contain purite Were discontinued after 1
month pull due to drug degradation . WO 2013/013143PCT/US2012/ 047586 Tabl e
6: Brinoni di ne/ Bi mat oprost Fi xed Dose Conbi nati on Fornul ati ons for Rabbit
PK Assessnents Fornmul ati on Sol upins(r) Containing Formulation (pH 7.7)
NaCMC ( pI4bl¥¢ 67 Bripidnidid/BigraneradtiFived Ongé CombingRo) F&im dotiGR fdORall 100 NaCl
NaCMC O PR SBeskiedt®0 Al phagan 0. 2% Lum gan 0. 03% Active I ngredients (% w w)

Bi mat oprjost 0.01 0. 01 (SQipB3EChnt@niddFBmOdtiod | 84CMO| 03pH Br i npni dne, Tartrate
N . (pH 7.7) (pH 7.7) | Formulation )
Formulation SP 100 Alphagan|Lumigan

. >y 3 age 4 ti
SPO | SPSO [ SP100 [ “ " NaCMC O LP S0 |LP 100" (02" ("0 ie)
fctive Bimatoprost| 0.01 | 0.01 | 0.01 0.0 0.01 0.01 | 0.01 0.03
Ingredients
- —
(% wiv) Er”“"“'d'“c 0.1 0.1 0.1 0.1 0.1 0.1 | 0.1 0.2
artrate
Solubilizers [Na-CMC 0.5
(%o w/w)
Soluplus® 1 1 ] 1
Sodium
phosphate | 55 | 0268 | 0268 | 0268 | 0268 | 0.268 |0.268 0.268
dibasic
heptahydrat
(% wiw) '@ 1 0.014 | 0014 | 0014 | 0014 0.014 | 0.014 |0.014| 0050 | 0.014
monohydrate
Sodium
Citrate 0.45
Dihvdrate
Target pH 7.7 7.7 7.7 7.7 7.7 70 | 7.0 6.3 7.3
[Tonicity
Moditios [NaCl 0.8 0.80 0.80 | 08 0.70 0.83
0, ;
oW lGiycerin 23 | 23 | 23
> ati
Preservatives g 4 o 50 100 100 50 | 100 50 50
(ppm)
Vehicle Purified QS.to |QS.to| QS.to | QS.to Q.S.to {Q.S. 10[Q.S. to
(% w/w) Water 100 100 100 100 100 100 | 100

11



0.10.120.210.10.10.1210.20.2 Solubilizers (%ww Na-CMC 0.5
Solupins(r) 1111 Buffers (% \v/w Sodi um phosphate di basic

hept ahydraeibeo3/@8830. 268 0. 268 0. 268 0. 268 0. 268 0. 268 POTABI012@H1586 ¢ aci d
nonohydrate 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.050 0.014 sSodium
Citrate D hydratc 0.45 Target pH 7.7 7.7 7.7 7.7 7.7 7.0. 7.0 6.3

Table 7: Brimonidine and Bimatoprost in Aqueous Humor

Treatment Brimonidine Bimatoprost
Tmax| Cmax | AUClast [Tmax| Cmax | AUClast
Matrix (hr) |(ng/mL)|(ng.hr/mL)|{ (hr) |(ng/mL)|(ng.hr/mL)
Control Alphagan
02%BID| 1 472 927
pH 7.0 LPSOBID| 0.5 | 295 494 ] 9.46 35.1
Formulation LP 100
BID 05| 296 628 2 23.4 63.6
Control Lumigan
0.03% QD | 39.9 140
AQUEOUSIT\ 1 CMC pH | NaCMC 0
Humor
7.7 BID 0.5 | 463 758 | 9.44 34.3
Soluplus® | SPOBID | 0.5 | 349 611 2 5.16 16.7
Containing |[SP50BID| 0.5 | 304 662 2 7.95 24.1
Formulation, | SP 100
pH 7.7 BID 0.5 | 445 677 2 | 635 23.9
SP 100
NaCIBID| 0.5 | 428 688 | 7.80 26.0
LLOQ (AQH) =
0.1 ng/mL
Examples

Example | - A 58 year old Caucasian male with elevated intraocular pressure (“1OP”)
5  is unresponsive to both brimonidine (0.15% w/v and 0.01% w/v) and bimatoprost
monotherapy (both 0.03% w/v and 0.01% w/v) and unable to adequately control his elevated
‘IOP. The 58 year old male administers Formulation 6, in Table 3 twice a day, once in the
morning and once in the evening. Administration is 12 hours apart and every day. Within
three days of use, the patient’s IOP falls to clinically acceptable levels and remains at

10 clinically acceptable levels as long as the patient applies Formula 6 twice a day.

Example 2 - a 71 year old African American female with ocular hypertension is
unresponsive to both brimonidine and bimatoprost monotherapy and unable to control her
IOP through the use of conventional glaucoma medications. The 71 year old patient
administers Formulation 8, in Table 3, once each day. Within seven days of use, the patient’s
15  1OP falls to clinically acceptable levels and remains at clinically acceptable levels for over

120 days of dai'ly administration of Formulation 8.

12



7.3 Tonicity Moudifiers (% 'v/w NaCl 0.8 0.80 0.80 0.8 0.70 0.83

G ycerin 2.3 2.3 2.3 Preservatives (ppm BAK 50 100 100 50 100 50
50 Vehi clwo(@va3wsid3Purified Water QS. to 100 Q S. to 100T@SI120075800 Q S.
to 100 QS. to 100 QS. to 100 QS. to 100 WO

2013/ 013143PCT/ US2012/ 047586 Table 7: 3rinonidine and |13imato rost in
Agueous Hunmor Matrix Treatnent _ Brinonidine |3imtoprost Crmax (ng/nlL)
AUCl ast (ng. hr/nml) Tmax (hr) Cmax (ng/nmL) AUC ast (ng.hr/nl) Tnax

Example 3 — A 68 year old Caucasian male with elevated intraocular pressure, open-
angle glaucoma and with sensitivity to ophthalmic preservatives is administered Formulation
3 in Table 3 on a once daily basis. After several days of use, the patients intraocular pressure
drops to therapeutically acceptable levels and stays at therapeutically acceptable levels so
5 long as daily administration of Formulation 3 is continued. After 6 months of daily use of
Formulation 3, there is no further worsening of the patient’s glaucoma and no further

detectable damage to the optic nerve.

Example 4 — A 73 Hispanic female suffering ocular hypertension ranging from 17 —
20 mm Hg is unresponsive to commercially available brimonidine and bimatoprost
10 monotherapy. The patient is administered Formulation 5 of Table 3 once a day and after two
days the patient’s intraocular pressure lowers to acceptable levels. The patient continues
administering Formulation 5 every day and intraocular pressure levels remained at

therapeutically acceptable levels.

13



(hr)

Aqueous Hunor Control Al phagan 0.2%BID 1 472 927 pH 7.0

Formul ation LP 50 BID 0.5 295 494 1 9.46 35.1 LP 100 BID 0.5 296 628 2
23. 4 63. 6voQorsra1ai43Lum gan 0. 03% QD 1 39.9 140 NaCMBCpArS201Z/0#758CMC 0
BID 0.5 463 758 1 9.44 34.3 Soluplus(r) Containing Formulation, pH 7.7 SP
O BID 0.5 349 611 2 5.16 16.7 SP 50 BID 0.5 304 662 2
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By Inventors: Richard S. Graham, Chetan P Pujara, Sesha Neervannan,
Anuradha V. Gore, and Kevin S. Warner

Related Application

This application claims the benefit of U.S. Provisional Application Serial No.
61/509,666, filed July 20, 2011, the disclosure of which is hereby incorporated in its entirety

herein by reference.

Field of the Invention:

The present application is directed to composition comprising combinations of
brimonidine and bimatoprost useful for lowering intraocular pressure in a patient and the

treatment of glaucoma.

Background of the Invention:

Topically applied formulations (defined as formulations applied to the cornea,
conjunctiva, etc.) are frequently used in ophthalmology to treat acute and chronic conditions
because they are considered to be safer relative to systemically delivered formulations.
While topically applied formulations may not produce a high systemic exposure of the active
pharmaceutical ingredient, there is still the potential for adverse events (e.g., conjunctival
hyperemia) due to topical exposure. Improving the side effect profile while still maintaining
and possibly improving efficacy can be accomplished via the following: 1) reduce the
concentration of the API to the lowest effective dose; 2) include a second API with a
mechanism of action known to minimize the adverse event of the first API; 3) Include a
second API which will provide a synergistic effect thereby improving the overall efficacy;
and 4) improve patient compliance by reducing the number of different medications that
need to be delivered. Specifically, this invention discloses the fixed dose combination of

bimatoprost and brimonidine in an appropriate formulation vehicle.

Summary of the Invention:

Formulation development approaches to meet the above criteria for
bimatoprost/brimonidine are described as follows:
1. Optimize the pH of the formulation to maximize the unionized fraction of
brimonidine in aqueous formulations;

2. Incorporation of viscosity agents in the formoulation to increase solution viscosity;
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4. Non-aqueous based fornul ati ons. The present invention is intended
for use in patients who require nore than one 5intraocul ar pressure

| ower i ng wigent3/@adsor to i nprove patient conpliance for PpattiSsens4158€ler goi ng
concurrent bi matoprost and brinoi ndi ne nonot herapy, "About" is defined as
variations in anounts in either active conpounds or excipients that would
be consi dered bi oequi vatent by a regul atory agency such as the FDA or the
EMEA. 101t fopedal WEatARRUIHe, ¢ 1) thelfyt ©F kiR Mkt rm SfopRarf&ipRUNd i's an amount
sufficient to contribute to the treatment, prevention, or reduction of a
synpt ombermagnixtab rempésitgondirsksaste.a phaeneccnaail cenippntiorefetableder t o a di sease
treat nment .. an ."e]Zife(%é,iv anpunt” may al so be referred to as a
"theraﬁlﬂP?%gpP% EFFR PN Yamount . " A "reduction” of a synptom or synptons
(and gr ammatyigabm@GticiahendrS u@htntdit SR RS8) iNHASDI IQTESAS tNOr&imbhter
severity or frequency of the 15synpton(s), or elimnation of the

synpt orfegfioration of apinjptyapsthelesy peednditicae Bprdats anycdiqctise or gibjective

"phar ' I c | i pi ! ri - i pi ent
har 1 S SR B R R b s P AP S B o Pl M B 5, S a1
saf e, mathol@i @ canditioe nidaetoldrhslk agibedatiyntndowighie vl e dfidgaictabner and
includes a carrier or an excipient that is acceptable for veterinary use as
wel | asleplinga masHig the faglnogn|of dogrnsration losp e EENL; EWIOXINH 2 PRYRNAB| e
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accept abl &) hfqrical campesition 105 upq, oy oW ering QR ings PAtgRt cRORrisi e ?CﬁSB&?nds whi ch
are prepar edpyhPof BhRAtdpY&h ¥ndBRhEXid Bl AHhAFmRBEES Iy B RHRMI N A& t he
particul ar substituents found on the conpounds descrlged her el n.
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or pharmaceutical conposition which is incorporated into a suitable

phar maceud) chic coamopidipn ghembedmentstler 2dvharcia thopimataprest esapraent insthe e of a
subj ect. Acc l . 3 I utical .c 0s] tions

i ncl udes t hocggel‘(“jén\?\ﬁtg tlﬁn 3% {b(;%pl)llE g'gwﬁt\%@g%@%? %Eilﬁ{og?cﬁ 126. ltgS .p?é%te Iﬁtégg@eea%érd@ ﬁg ski n.
The term "t apoatd. 1%ouwar pharmaceuti cal conposition" refers to a

phar maceutical conpositign suitable for admnistering directly to the eye.
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enbodi nents of the invention include: 1) A topical conposition for use in

| oReri ng PR imethodpditlpeeringinirpeduddr peesaure of freettiggazpepmann adfunghpatiopr ost and
bri nmoni di ne and a. ph rnaqguti al | aoﬁegtfblﬁ arrifr. 2) The
conposition(gpqgﬁgg CHEHP L™ rRIMOP'HE" B HR %%F%gk‘is present in the

15concent ratA aitidang@owérif) idGdoculd podsie Wk Weaith dlieohfal iTRMutian aticnt
brinonidine tartrate and is present in the concentration range of 0.005 -
0.2% W w. 3)COTHESHEHIBENIPICHRS & LoOBRPDUEPheifnbodimes \hér ei n t he bi mat opr ost
IS present, i C L at | 9 . i idine is
precent 15 haARdRIGERA R0 fARe Dy NNARE hahubih TR

enbodi ment s cbmpridinghadrenistetiig otoafhs compasifianstiRex ie@apleilses exci pi ents
selected fromthe group of excipients listed in Table 1, Table 2 and Tabl e
3. 5) The%dﬁﬁﬁgndi %ﬁ%weﬁngelﬁ%%ﬁuﬂﬁmesaurméFré?tﬁl&%w@sz@i RN PatcHy esent
i n concent  abhfnsirdlifAUkibIEnCONGERLHAIAS hicdlifTab J1@0kER ., 11 and
[11. 256) A method™o owerihg I ntraocular pressure or treating glaucoma in
a human pa) Brtmabopof eanbhgliadms ii-s1 ehemeg thheompoposi tsiadminfteedivodé ament 3.
7) A nethodﬁ@f | owering intraocul ar pressure or treating glaucona in a
human pati erft®conpri si ng admi ni stering a conposition of enbodinments 1 - 6.
8) A nethod of |lowering intraocular pressure or treating glaucom in a
human pati ent 30conpri si ng adninisterf%g one of the conpositions listed in
Table 1. 9) A nmethod of lowering intraocular pressure or treating glaucom
in a human patient conprising adm nistering one of the conpositions |isted
in Table 2 or Table 3. 10) The nethod of enbodinents 1 - 9 wherein the

o T -, VAN AN A ] AANAPPNA ACNTENANVT I 1 1SN A ST N AN




28) The nethod of enbodi ments 22 - 24 wherein the nethod is effective in

| ower ocul ar hypertension. 29) The nethod of enbodi nents 22 - 24
wherei n twe 20mmpasi3ti on further conprises a 20preser vat iPC&/US3AR/071586 net hod
of enbodi ments 22 - 24 wherein the conposition is adm nistered at | east
once a day. 31) The method of enbodi nent 22 wherein the conposition is
applied topically to the eye. 25 WD 2013/013143PCT/ US2012/ 047586 Table 1.
Fornul ati on Exarples: Exanmple # 1 2 3 4156 7 8 9 119 1" Active
Ingredients % (ww Bimatoprost 0.01 Brinonidine 0.1 Excipients % (w w)

Hydr oxyet h§) A ¢wli¢alcamposition for ophtDalgrd aprdudiiemiophespHawerie nasopeul®. 268 0. 268

1.5 0.268 0'r2658 01'1268 .0.t2g8 0.5.268 Olit 6 (9 2W iOa ric.aci d O't 4,0.014
0.025 0. 014"9 014 8 TS GOBTA BEORAE B T oripelaeeFi el B 378, 320
5 brimonidine.

13) The composition of embodiment 12 wherein the bimatoprost is present in the
concentration of 0.01% w/w and brimonidine is brimonidine tartrate and is present in
the amount of 0.1% w/w in an aqueous vehicle.

14) The composition of embodiment 12 further comprising a solubulizer selected from

10 the group consisting of Na-CMC and Soluplus®.

15) The composition of embodiment 12 further comprising buffers selected from the
group consisting of sodium phosphate dibasic heptahydrate, citric acid monohydrate,
sodium borate decahydrate, sodium hydroxide and hydrochloric acid.

16) The compositions of embodiment 12 further comprising tonicity agents wherein the

15 tonicity agents are selected from the group consisting of NaCl and glycerin.

17) The composition of embodiment 12 further comprising preservatives wherein the
preservatives are selected from the group consisting of benzalkoniun chloride and
Purite.

18) The topical composition of embodiment 12 wherein the composition is a solution and

20 is administered at least once a day.

19) The topical composition of embodiment 12 wherein the composition is administered
twice a day.

20) The topical composition of embodiments 12 — 17 wherein the composition is useful
in treating glaucoma wherein the glaucoma is selected from the group consisting of

25 open-angle glaucoma, closed-angle glaucoma, angle-closure glaucoma, normal-
tension glaucoma, and congenital glaucoma.

21) The composition of embodiment 12 wherein the composition of embodiment 12
lowers intraocular pressure more than either bimatoprost or brimonidine administered
alone and with fewer side-effects.

30 22) A method of treating elevated intraocular pressure the method comprising
administering a composition to a patient suffering elevated intraocular pressure
wherein the composition comprises about 0.01% w/w bimatoprost and about 0.1%

w/w brimonidine tartrate.



Q@S Gsm 270- 320 QS Gsm 270- 320 @S OGsm 270- 320 QS Gsm 270- 320 @S
Gsm 270- 320 NaCl QS Gsm 270- 320 QS Gsm 270- 320 QS Osm 270- 320 Q&

OCsm 270- 8PQ0130$31@3m 270- 320 EDTA 0.01 0.01 PCO/UB201304758¢ oOne or
nore fromthe foll ow ng: Solutol; Tween 20, 40, 60, or 80; Pol oxaner, POE
40 Stear at e; 0.001- 1 0.001- 1 0.5 Castor Ql 0.1 Sodi um

borate 0. 045
bimatoprost and 0.1% w/w brimonidine.

24) The method of embodiment 22 wherein the composition further comprises a

solubulizer selected from the group consisting of Na-CMC and Soluplus® and a

5 buffer selected from the group consisting of sodium phosphate dibasic heptahydrate,
citric acid monohydrate, sodium borate decahydrate, sodium hydroxide and
hydrochloric acid.

25) The method of embodiments 22 - 24 wherein the composition of claim 11 lowers
intraocular pressure more effectively than either brimonidine monotherapy (0.2%,

10 0.15%, or 0.1%) or bimatoprost monotherapy (0.03% or 0.01%).

26) The method of embodiments 22- 24 wherein the composition of claim 11 lowers
intraocular pressure more effectively than either brimonidine monotherapy or
bimatoprost monotherapy and with fewer overall ocular side effects than either
brimonidine and bimatoprost monotherapy.

15 27) The method of embodiments 22 - 24 wherein the method is effective in treating
glaucoma.

28) The method of embodiments 22 — 24 wherein the method is effective in lower ocular
hypertension.

29) The method of embodiments 22 - 24 wherein the composition further comprises a

20 preservative.

30) The method of embodiments 22 - 24 wherein the composition is administered at least
once a day.

31) The method of embodiment 22 wherein the composition is applied topically to the
eye.

25



Boric acid 0.6 pH 7.0-7.8 ' 7.0- ' 7.8 7.0- 7.8 7.0- 7.8 7.0-
7.8 7.0- 7.8 7.0- 7.8 7.0- 7.8 7.0- 7.8 7.0- 7.8 7.0- 7.8 BAK 0.005 0.005
0.005 0.W02003/A6H3 0.003 0.02 0.005 0.005 Purite 0. PLT/USMIOD4BSO05 W
ater QS 100% QS 100% QS 100% QS 100%

Table 1. Formulation Examples:

Example # 1 2 3 4 5 6 7 8 9 10 n
Active % (w/w)
Ingredients
Bimatoprost 0.01
Brimonidine 0.1
Excipients % (w/w)
Hydroxyethyl 0.3-1
cellulose
Sodium
phosphate 0.268 | 0.268 1.5 0.268 | 0.268 | 0.268 | 0.268 | 0.268 | 0.268 | 0.268
dibasic
Citric acid 0.014 ] 0.014 | 0.025 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014
Qs Qs Qs Qs Qs Qs
Glycerin Osm Osm Osm | Osm | Osm | Osm
270- 270- 270- | 270- | 270- | 270-
320 320 320 320 320 320
Qs Qs Qs Qs Qs
NaCl Osm Osm Osm Osm | Osm
270- | 270- 270- 270- | 270-
320 320 320 320 320
EDTA 0.01 0.01 0.01

Select one or
more from the

following:
Solutol;
Tween 20, 40, 0'0101_ 0'0101_ 0.5
60, or 80;
Poloxamer,
POE 40
Stearate;
Castor Oil 0.1
Sodium borate 0.045
Boric acid 0.6
7.0- 7.0- 7.0- 7.0- 7.0- 17.0- 7.0- 7.0- 7.0- 7.0-
pH 7.0-7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
BAK 0.005 | 0.005 | 0.005 0.005 | 0.005 0.003 | 0.02 | 0.005 | 0.005
Purite 0.01 0.01 | 0.005
Water Qs Qs Qs Qs QS Qs Qs QS Qs Qs
100% | 100% | 100% 100% | 100% | 100% | 100% | 100% | 100% | 100%




QS 100% QS 100% QS 100% QS 100% QS 100% QS 100%
2013/ 013143PCT/ US2012/ 047586 Exanple # 12 13 14 15 Active Ingredients %

(ww) Bi meoapraoss148. 01 Bri noni di ne 0.1 Exci pients % (w BCTHSR261@/0p786 0l at um
M neral Ol
10-30 ST-WAx 30 8-12 5-10 Cetyl
5-10 Silky Wax 10

QS 100
100 Joj oba Seed G |

)

5-10 Lanolin 5-15 5-15

Al cohol

5-10

Beeswax
Cast or QS 100 @&

5-15 Cycl onet hi cone 5-NF

Example # 12 13 14 15
Active Ingredients %o (W/W)
Bimatoprost 0.01
Brimonidine 0.1
Excipients % (w/w)
White petrolatum QS 100
Mineral Oil 30-40 5-10
Lanolin 5-15 5-15
Beeswax 10-20 10-30
ST-Wax 30 8-12 5-10
Cetyl Alcohol 5-10
Castor Oil QS 100 QS 100
Jojoba Seed Oil 5-10
Silky Wax 10 5-15
Cyclomethicone 5-NF QS 100
Caprylic/ capric >-15
triglyceride
I . 5-15
sopropyl myristate
Table 2. Further Formulation Examples:
Lipid Nanoparticle Silicone with dlsp-ersed lipid
nanoparticle
Active Ingredients wiw%
Bimatoprost 0.01
Brimonidine 0.1
Excipients % (w/w)
Silicone fluid QS 100%
Dimethiconol blend 20 0-20
Crodamol MM 10-40
Water QS 100%
Castor Oil 0-5
Solutol HS 0.01-5
Glycerin QS 10 270-320 mOsm
BAK 0.01

The formulations of the present invention can be topically administered once, twice or

three times a day in order to lower intraocular pressure in a patient.

The present formulations may be preserved or preservative free. Although the

concentrations of actives in Tables 1 and 2 are preferred, bimatoprost may be present in




QS 100 Caprylic/ capric triglyceride 515 | sopropyl nyristate 515
Table 2. Further Fornulation Examles: Lipid Nanoparticle Silicone with
di sper sedwbizpidh1dmBoparticle Active Ingredients w wb BiPeRIUSRIIRSE7586 01
Brinmonidine 0.1 Excipients %(ww Silicone fluid QS 100% Di et hi conol
bl end 20 0-20 Crodanol WM 10-40 Water QS 100% Castor Q| 0-5
Solutol HS 0.01-5 A ycerin @ to 270-320 nm>sm BAK 0.01 The
for mul af j0eSnedntlaiEndb I8N dnﬁ‘é%&&aie‘ﬂ& rﬁ%nb@ﬁreﬁé?ﬂ? ixP@dthth%@HhéEnﬁ%ﬁ&r%d once,
twice or three tines a day in order to l'ower intraocular pressure in a
pat i entlisted herein, Fhleerginégleout” feberstd wdriapings od%iiae b@lq@n@@mtw@dnmler@xt wdervati ve

free. Al.thou e..C ns of. acti 1. .and are

or of or rugeehikal BE SIS ERLE S S udkpdRim iR etess Refod RS “of ' act ves
andsexci pi e@r&n&ﬁﬁm’@@ncﬂﬁ&%%ﬁnﬁd&e@%ﬂ& at PtabNGRBEbT BlinORidohd SicBds her ei n,
wherein "about” refers to variations of the concentrations considered to be
bi oequibranamdingfartrse. FbRovidireN@EAatais paRiphy adichsrieragonisyenestrice byfissi ti ons.
5Bri m)r}loﬂb\;)l% @uﬁ les pharmaceutically acceptable salts of brinoni done such
as brimoni di fe Tate. Brinonidine tartrate is an al pha adrenergic

agoni st represented by the follow ng fornul a: The chem cal
name for bri/m)ni\gi ne i s 5-Brono-6-(2-im zazolidi nylideeneamo)
10qui noxalrimng L tNHtrate COOH

H— C —OH
HO— C —H
COOH
The chemical name for brimonidine is 5-Bromo-6-(2-imizazolidinylideeneamno)

10  quinoxaline L-tartrate.

Bimatoprost is represented by the following chemical structure:

HQ
x"ff h \i. -~ e T el g \'é_‘UN\
N .j N
.\::._ — —““‘“‘\{:’;‘f}f""‘\\\\w",‘ P - H
uS ]
2 s
‘\;}C\\Q\i’/ —
15 Bimatoprost’s chemical name is (2)-7-[(1R,2R,3R,55)-3,5-Dihydroxy-2-[(1E,3S)-3-
hydroxy-5-

phenyl-1-pentenyl]cyclopentyl]-5-N-ethylheptenamide, and its molecular weight is
415.58. Its molecular and its formula is C25sH37NOa.



Bi mat oprost is represented by the follow ng chem cal
name is (2)-7

15Bi mat oprost' s chem cal

phenyl - 1- pent
weight is 4 1%
2013/ 013143PC]
shown in Tabl
Bri moni di ne i
over 3 nonths
25C/ 407 )/ ORH
Formul ation 1
NANA Form
formul ati on,

structure: HQ_

4 99.5 102.1
104.1 101.5 1

Table 3. Brimonidine/Bimatoprost Fixed Dose Combination Formulations for Stability Evaluation

- R1IR, 2R, 3R028)3/@363 Di hydroxy 2-[ (1E, 3S)-3- hydroxy-5-  PCT/US2012/047586
Eny jcyclopent [T-b-[NTeffhyT heptenam def and its nol ecul ar
5. 5 It|s ol ecul ar andgitg formula i s @%$H37NOA4. WO
r&u&mg 047586 &omul|at ronest &i|l ity forefhe fornul ation
2 3| Ras| as fol | ows<|For mui a&i on Stabil|ty? Tabl e 4: Potency of
n BP Fornul ati ons |(gxpreSsed as pencent ot || abel strength)
SfabiT1lty Tiire Zerfo [ITMonth] 3 Month | 25¢/ 409RH 40C/ 25/ 01211
#10CY 25//0RH Sol upl us, |0 |cofit agni ng f or nuf at&oen, pH 7.7
10P53 |H)2. 11015 7599./7 | F0022 g:crmga@o‘g 2 99.4 101.4 102.2
il ajTon g 100. 9 10L|9 [104] 18101. 8 102. 5 N3 |CMC cont ai ni ng
pH . 7 [Farmul ation 3 99./7/101, 7 103. 3 1014 101.3 Fornul ation
02]6 100.4 102.1 |pH 7. 0_ ornmul atji on Fprillation 5 101.6 102.5
D3. b_ Rorjmul at i Qn &|102.|4 NEA N A 102.1 1.6
S = p= S |5 s 2 |3 2 2
oS o = » < 1%
= S
& T 8
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2| © S
S 8
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Formul ation 7 101.6 101.9 104.1 NA N A Table 5: Potency of Bi matoprost
B2 Fornul ati ons (expressed as percent of

Stabilityw0Oi2os/der4é 1 Month 3 Month
40C/ 25%H Sol uplus 0 containing formul ation,
99.8 100.5 99.0 100.4 Formulation 2 88.6 82.1 81.8 NA N A Fornulation 8
100.1 97.1 98.6 96.6 97.3 Na CMC containing formulation,

ﬁyr@h@&@mﬁlaﬁgﬁéﬁﬂ%@ﬁﬂ P WA apfohBRs/ 102. 0 99.1 99.7

3 100. %o%&alaﬁo&%bﬁ
99.2 96.9 99.6 100.8 Fornulation 6

pH 7.0 fornul ation

ormul ation 5 100.

| abel

100. 0 NeAnidirsBpdify8 Formul ation 7 98.6 96.1 98.6 N A

5

10

15

strength) over 3 nonths
25C 409%RH 40C/ 25YRETABO 14094386
pH 7.7 Formulation 1 101.6

pH 7.7 Fornul ati on

Table 4: Potency of Brimonidine in B2 Formulations (expressed as percent of label strength)
over 3 months:

Stability Time 1 Month 3 Month
Zero
25C/40%RH 40C/25%RH 25C/40%RH 40C/25%RH

Soluplus ® Formulation 1 100.3 102.1 101.7 99.7 100.2
containing Formulation2 | 994 101.4 102.2 N/A N/A
formulation, Formulation 8 100.9 101.9 104.1 101.8 102.6
pH 7.7
Na CMC Formulation 3 99.7 101.7 103.3 101.4 101.3
containing Formulation4 | 99.5 102.1 102.6 100.4 102.1
formulation,
pH 7.7
pH 7.0 Formulation 5 101.6 102.5 104.1 101.5 103.5
formulation Formulation 6 102.4 N/A N/A 102.1 101.6

Formulation 7 101.6 101.9 104.1 N/A N/A

Table 5: Potency of Bimatoprost in B2 Formulations (expressed as percent of label strength)

over 3 months

Stability Time 1 Month 3 Month
Zero 25C/40%RH 40C/25%RH 25C/40%RH | 40C/25%RH

Soluplus ® Formulation 1 | 101.6 99.8 100.5 99.0 100.4
containing Formulation 2 88.6 82.1 81.8 N/A N/A
formulation, | Formulation 8 | 100.1 97.1 98.6 96.6 973
pH 7.7
Na CMC Formulation 3 | 100.5 102.4 101.4 98.6 100.6
containing Formulation4 | 101.5 100.7 102.0 99.1 99.7
formulation,
pH 7.7
pH7.0 Formulation 5 | 100.9 99.2 96.9 99.6 100.8
formulation | Formulation 6 | 100.0 N/A N/A 97.9 99.8

Formulation 7 98.6 96.1 98.6 N/A N/A

Note: Formulation 2 and 7 that contain purite were discontinued after 1 month pull due to
drug degradation .

10




N A Note: Formu ation 2 and 7 that contain purite were discontinued after
1 nonth pull due to drug degradation. WD 2013/013143PCT/US2012/ 047586
Tabl e 6: WBoi2nwsmisi4ae/ Bi mat oprost Fi xed Dose Conbi nat i onPEDrusad1aises f or
Rabbit PK Assessnments Formul ation Sol upi ns(r) Containing Formulation (pH
7.7) 0 SP 0

NaCl : - el A€ ‘

Bi mat orBKASS%SmentS 01 0.01 00100100100l 003 (% \/\//\/\h Br i moni dine

Tartrate 0.1 0.1 0.1 0| Solgplus® ontapning Kyrrpulatigg|| NoCMCzler splﬂ/ﬁvv/ V) NegdadE
0.5 Fora@hétai Nns(r) 1111 1 CHBDffers (% \WIiI\IIYJ)QﬂFﬂrWIl’HaHthnhQT e _dibasjc
hept ahvdrate 0. 268 SP 100 Alphagan Lumigan
p ! SPO | SP50 | SP100 | "o " [NaCMC 0| LP 50 [LP 100 %0~ "0 20
Active Bimatoprost| 0.01 | 0.01 | 0.01 0.01 0.01 0.01 | 0.01 0.03
Ingredients
: —
(*owlw)  Brimonidine| | 0.1 0.1 0.1 0.1 0.1 | 0.1 0.2
Tartrate
Solubilizers |[Na-CMC 0.5
(% wiw)
Soluplus® 1 1 1 1
Sodium
phosphate | »6e | 0268 | 0268 | 0.268 0.268 | 0.268 | 0.268 0.268
dibasic
heptahydrat
Buffers C?f)ria ay ida -
(% wiw) cac 0.014 | 0.014 | 0.014 | 0.014 0.014 | 0.014 |0.014| 0.050 | 0.014
imonohydrate
Sodium
Citrate 0.45
Dihydrate
Target pH 7.7 7.7 7.7 7.7 7.7 70 | 7.0 6.3 73
Tonicity
Modifiors NaCl 0.8 0.80 0.80 | 08 0.70 0.83
0
o W) Glycerin 23 2.3 23
Preservatives \p \ 50 100 100 50 | 100 50 50
(ppm)
'Vehicle Purified QS.t10 |Q.S.t0] Q.S5.t0 | Q.S.to | Q.S.t0o |Q.S.t0|Q.S.to
(% wiw) Water 100 100 100 100 100 100 | 100

11



0.268 0.268 0.268 0.268 0.268 0.268 0.268 Citric acid nonohydrate 0.014
0.014 0.014 0.014 0.014 0.014 0.014 0.050 0.014 SodiumCtrate D hydrate
0.45 TawQev13pHBiA37 7.7 7.7 7.7 7.7 7.0 7.0 6.3 7.3 TomCTiusgoiioaiské ers (%
w w) NaCl 0.8 0.80 0.80 0.8 0.70 0.83 Gycerin 2.3 2.3 2.3

Preservatives (PPE[ 1) BAK 50 100 100 50 100 50

Table 7: Brimonidine and Bimatoprost in Aqueous Humor

Treatment Brimonidine Bimatoprost
Tmax| Cmax | AUClast [Tmax| Cmax | AUClast
Matrix (hr) |(ng/mL)|(ng.hr/mL)| (hr) (ng/mL)/(ng.hr/mL)
Control Alphagan
02%BID| 1 472 927
pH 7.0 LP50BID| 0.5 | 295 494 1 9.46 35.1
Formulation | LP 100
BID 0.5 | 296 628 2 23.4 63.6
Control Lumigan
0.03% QD 1 39.9 140
‘:ll?;‘:;s NaCMC pH |NaCMC 0
7.7 BID 0.5 | 463 758 1 9.44 34.3
Soluplus® | SPOBID | 0.5 349 611 2 5.16 16.7
Containing |SP 50 BID| 0.5 304 662 2 7.95 24.1
Formulation, | SP 100
pH 7.7 BID 0.5 | 445 677 2 6.35 23.9
SP 100
NaClBID | 0.5 | 428 688 1 7.80 26.0
LLOQ (AQH) =
0.1 ng/mL
Examples

Example 1 - A 58 year old Caucasian male with elevated intraocular pressure (“IOP”)
5 isunresponsive to both brimonidine (0.15% w/v and 0.01% w/v) and bimatoprost
monotherapy (both 0.03% w/v and 0.01% w/v) and unable to adequately control his elevated
IOP. The 58 year old male administers Formulation 6, in Table 3 twice a day, once in the
morning and once in the evening. Administration is 12 hours apart and every day. Within
three days of use, the patient’s IOP falls to clinically acceptable levels and remains at

10 clinically acceptable levels as long as the patient applies Formula 6 twice a day.

Example 2 - a 71 year old African American female with ocular hypertension is
unresponsive to both brimonidine and bimatoprost monotherapy and unable to control her
IOP through the use of conventional glaucoma medications. The 71 year old patient
administers Formulation 8, in Table 3, once each day. Within seven days of use, the patient’s
15  IOP falls to clinically acceptable levels and remains at clinically acceptable levels for over

120 days of daily administration of Formulation 8.

12



50 Vehicle (%ww Purified Water QS. to 100 QS. to 100 QS. to 100 Q S.
to 100 QS. to 100 QS. to 100 QS. to 100 WO

2013/ 013™BRUI/WSAG12/ 047586 Tabl e 7: Brinoni di ne and BPCRIUS2010887586

Aci ueous Huror Matrix Treat nment Bri noni di ne Bi mat opr ost Crmax (ng/ rrL)

ﬁgﬁ'ef;‘ﬁé AR TN Xﬁ%hr Ciapit iy 2logsd tmt‘(aogwglr?l/orés 6 AFL T on L
50 BID a(ﬁgé g@%ofh%n& v&%ﬂﬂs@nﬁﬁvﬂy to &ﬂﬂﬂ{]a%lc%rgepvaﬁvgsg@ aBmthider’d ForfidlaBon
3 in Table 3 on a once daily basis. After several days of use, the patients intraocular pressure
drops to therapeutically acceptable levels and stays at therapeutically acceptable levels so
5 long as daily administration of Formulation 3 is continued. After 6 months of daily use of
Formulation 3, there is no further worsening of the patient’s glaucoma and no further

detectable damage to the optic nerve.

Example 4 — A 73 Hispanic female suffering ocular hypertension ranging from 17 —
20 mm Hg is unresponsive to commercially available brimonidine and bimatoprost
10  monotherapy. The patient is administered Formulation 5 of Table 3 once a day and after two
days the patient’s intraocular pressure lowers to acceptable levels. The patient continues
administering Formulation 5 every day and intraocular pressure levels remained at

therapeutically acceptable levels.

13



Control Lum gan 0.03% QD 1 39.9 140 NaCMC pH 7.7 NaCMC O BID 0.5 463
758 1 9.44 34.3 Sol uplusO Containing Forrmulation, pH 7.7 SP O BID 0.5 349
611 2 5. MO0D2613013143P 50 BID 0.5 304 662 2 7.95 24.1 SPCTOB28RD4G8e 445
677 2 6.35 23.9 SP 100 NaCl BID 0.5 428 688 1 7.80 26.0 LLOQ (AQH) =

0.1 ng/&%ims:

1) A topical composition for ophthalmic application for use in lowering intraocular
pressure in a patient comprising about 0.01 % w/w bimatoprost and about 0.1% w/w
brimonidine.

5 2 The composition of claim 1 wherein the bimatoprost is present in the concentration of
0.01% w/w and brimonidine is brimonidine tartrate and is present in the amount of 0.1% w/w
in an aqueous vehicle.

3) The composition of claim 2 further comprising a solubilizer selected from the group
consisting of Na-CMC and Soluplus®.

10 4) The composition of claim 2 further comprising buffers selected from the group
consisting of sodium phosphate dibasic heptahydrate, citric acid monohydrate, sodium
borate decahydrate, sodium hydroxide and hydrochloric acid.

5) The compositions of claim 2 further comprising tonicity agents wherein the tonicity
agents are selected from the group consisting of NaCl and glycerin.

15 6) The composition of claim 2 further comprising preservatives wherein the
preservatives are selected from the group consisting of benzalkoniun chloride and Purite.

7) The topical composition of claim 2 wherein the composition is a solution and is

administered at least once a day.

8) The topical composition of claim 2 wherein the composition is administered twice a
20  day.
9) The topical composition of claim 2 wherein the composition is useful in treating

glaucoma wherein the glaucoma is selected from the group consisting of open-angle
glaucoma, closed-angle glaucoma, angle-closure glaucoma, normal-tension glaucoma, and
congenital glaucoma.

25 10)  The composition of claim 2 wherein the composition of claim 2 lowers intraocular
pressure more than either bimatoprost or brimonidine administered alone and with fewer
side-effects.

11) A method of treating elevated intraocular pressure the method comprising
administering a composition to a patient suffering elevated intraocular pressure wherein the

30  composition comprises about 0.01% w/w bimatoprost and about 0.1% w/w brimonidine
tartrate.

12)  The method of claim 11 wherein the composition comprises 0.01% w/w bimatoprost

and 0.1% w/w brimonidine.
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Exanpl es Exanple 1 - A 58 year old Caucasian male with el evated intraocul ar
pressure ("IOP") 5 is unresponsive to both brinonidine (0.15%w v and 0.01%
w v) and worat3gpswast nonot herapy (both 0.03% w v and 0. @C¥Ustamp/oarsds unabl e
to adequately control his elevated |OP. The 58 year old nmale adm nisters

For mul at.i on Tab once i he nornin nd once in the
eveni n3135 .rg?tbaf Pﬁﬁal.ﬂg ?ﬁﬁf&m ea@gpt)ﬂ%?faﬁ@\tlﬂewr%wes %@@Hﬁﬂ@hree days
of use,seree@drfﬁﬁﬁ BRtorsup Qasmﬁﬁé §t NR.CMERhE Bblup I ARCHRLARIR: kY&t S ABRdNE €Ml NS

at 10clinically accepta e levels as long as the patient applies Formula 6
twice egrdlayconswtlng OExaqtrpma)hDSphateadlbamqhqﬁahykiwtﬂf viirgaacidimenohydmté.enal e with

ocul ar rtenS| i nre ive bat nDnld ne and bi mat opr ost
nonot heSPﬁ‘E’{P ‘&%&te . ra;tl% SB%ﬁ{nrqB'dr%éé T@WL é]r‘fat use of conventional
gl agcomm)rredmeafhétﬁ@@ofamﬁl YL w¥eRin t‘hb@oﬂ@bdlﬁéﬁ ofdlii Blo@css inGhsMlat i on 8, in
Tabl e 3, once each day. Wthin seven days of use, the patient's 1510P falls

to cli mr@%unwn@r@@éfs@ta‘mbethla@véheg balﬁwm@mmﬁgota@rapy Phpiezateryodcemethaniny.- | evel s
f or nglg) 120Fh% %h@aofl&hl!ny 14 1% it %%&ln m&% Ig‘lt fo%rs intraocular Exanpl e
ear o ucasi an na n raocular pressure,

ope n- arlgmuglrﬁu@@ﬁmctam!y thiah bltlsarbsnrﬂdnvdlheynfoﬁompﬂaph al hin@t@reﬁemomtﬂem@ is
adm ni stered Fornmulation 3 in Table 3 on a aqnce daily basis. After several
days ofandgath fewsr pearplbpguar side oty taffm S humemalirwgl démpRBrosheut i cal |y
acg pt ahh & éﬂgﬁg}s and stays at therapeutically acceptable levels so 5l ong
as a|Iy a tration of Fornmulation 3 is continued. After 6 nonths of

dai ly use ofﬂﬁhnﬂhb@bfdmnellmham&nmsnnﬂxﬁusbﬁéﬁnmnnﬁeﬂquﬂmkmhhe patient S

glauco abl e da he o |c nerve . anpl e
3 UL SHane b AR F PR G SUMEH g eng It PagT BepereRR T - 20
mm Hg IR Umﬂ&%&ﬁbd’ 8f &19inf PIWRESH At YoRBadiliHPRStheF Edmnidi Q%re@&@amémt opr ost
10 nonot herapy. The patient is adm nistered Formulation 5 of Table 3 once a
day and19af t efhetmgghadgsclaine] bahersnt the compeaoaulsadmpristsedrag ldasiwecs a day.
vel s at i ent _continues adm ni sterjng. For ation 5 every

cag Sand n ritTed BEBBL) EVhaGR b PR R BePbiid QR BlhFSYECcept abl &
Ievels WO 2013/ 013143PCT/ US2012/ 047586 Cl ai nms: 1) A topical conposition
for ophthal mc application for use in |lowering intraocular pressure in a
patient conprising about 0.01 % w w bi mat oprost and about 0.1% w w
bri nmoni di ne. 52) The conposition of claim1 wherein the binmatoprost is
present in the concentration of 0.01% w w and bri noni dine is brinonidine
tartrate and is present in the anount of 0.1% w w in an aqueous vehicle.
3) The conposition of claim2 further conprising a solubilizer selected from
the group consisting of Na-CMC and Sol upl usO. 104) The conposition of claim
2 further conprising buffers selected fromthe group consisting of sodium
phosphat e di basi ¢ heptahydrate, citric acid nonohydrate, sodium borate
decahydrat e, sodi um hydroxi de and hydrochloric acid. 5)The conpositions of
claim?2 further conprising tonicity agents wherein the tonicity agents are
sel ected fromthe group consisting of NaCl and gl ycerin. 156) The
conposition of claim2 further conprising preservatives wherein the
preservatives are selected fromthe group consisting of benzal koni un
chloride and Purite. 7) The topical conposition of claim2 wherein the
conposition is a solution and is admnistered at | east once a day. 8) The
topi cal conposition of claim2 wherein the conposition is adm nistered
twice a 20day. 9) The topical conposition of claim2 wherein the
conposition is useful in treating glaucoma wherein the glaucoma is sel ected
fromthe group consisting of open-angle gl aucoma, closed-angle glaucom,
angl e-cl osure gl aucoma, nornal -tensi on gl aucona, and congenital gl aucona.
2510) The conposition of claim2 wherein the conposition of claim2 | owers
i ntraocul ar pressure nore than either bimtoprost or brinonidine
adm ni stered alone and with fewer side-effects. 11) A nethod of treating
el evated i ntraocul ar pressure the nethod conprising adm nistering a
conposition to a patient suffering el evated intraocul ar pressure wherein
the 30 conposition conprises about 0.01% w/ w bi mat oprost and about 0. 1% w w
brinmonidine tartrate. 12) The nethod of claim 11 wherein the conposition
conprises 0.01% w w bi mat oprost and 0. 1% w/ w bri noni di ne. WO
2013/ 013143PCT/ US2012/ 047586 13) The net hod of claim 11 wherein the
conposition further conprises a solubﬁlizer sel ected fromthe group
consi sting of Na-CMC and Sol upl usO and”a buffer selected fromthe group
consi sting of sodi um phosphate di basic heptahydrate, citric acid
nonohydr at e, sodi um borate decahydrate, sodi um hydroxi de and hydrochloric
aC|d 514)The nethod of cIa|n111 mhereln t he conp05|t|on of cIa|n111 Iomers
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