WD 2011/ 088413PCT/ US2011/ 021424 1 LYOPHI LI ZED CAKE FORMULATI ONS CROSS
REFERENCE [ 0001] This application clains the benefit of U S. Appl. No.

61/ 295, 6480 2emwasg41@d 5 "LYOPH LI ZED CAKE FORMULATI ONS' fPCriras2diaoceey 15,
2010 which is hereby incorporated by teference in its entirety. BACKGROUND
OF THE | NVENTI ON [ 0002] Excess body fat is a severe health care issue in
nodern societies. Chronic health conditions pronoted by excess body fat
include, e.g., cardi ovab¥QPAHLIIZEDCAIA K AEIAYShel i tus type 2.

Mor eover, excess body fat greatly underm nes personal appearance and self

i mge. Long acting beta adrenergic receptor agonists and/or corticosteroids
are used in injectabl e pharmac IRE#) ons to reduce excess body
fat. [ Ik ilidzed. . | R € maceuti cal
preparaéﬁgﬁﬁ;n§%%¥ﬂwg%%lgg’gﬁﬁ%@%%ﬁbﬁgﬁgk%§p¥Ehﬁggggég4ggﬁﬁgggn can result

i n sol i dIYGRIGIIHZEDUCA K EtFER MATTeA TIONS 16ist dinluarainl 20hemwdidrie hbrabe a | onger
shel f life. SUMVARY OF THE | NVENTI ON [ 0004] Provi ded herein are |yophilized
cake corPeEPRRSALYIBIFHICS G SISphi i zed acti ve ingredient such as by way
of exanple only, salneterol xinafoate, fluticasone propionate, other

phar maceuti cal | y accept agh@ B@RGURD @F aafRIN#ENeN@GRd m xtures thereof and
a bul king 20 agent. In sone enbodi nents, the |yophilized conpositions

furt her [0803irExsessebodyriatiisnisevesuhdadib tcarstissue mn fngdeiepcignesatianiolngilth

enbodi nents.,. t he | ilized.c sit,i ons conpy.i se bufferi . nt. In
ST fPhiehSrombaRlty hE RS TR S R e RS Pt S B RS
descini bafeligis eyt X WdbeVer CXRBYsIbDEy 8t gadully@aybeands peldotal spppithhdezed sclf

conpositions described herein are prepared froma bul k solution which, in
some enbBWRereheny adtis g detaradrangegic wceptosgontstsaandiy caeicheiawidsrare psaddn

| yophi | i. I, AN. I N I rovide a stable form of
active fﬁ%&%@?éﬁggﬁ%?%ﬁgPPﬁbégﬁg%ﬂéﬁggggﬁgﬁ%éPgéiﬁgasiIy reconstitutable
prior tqoeeBTiophilatd produdibesupl esidctabipphaedbdcnticdlpseacte®as,ividdsh aet hods of
preparing such |yophilized cake conpositions, fornulations conprising

r econst iFEIEY )T BagusPRLIoAt B fan r?ﬁ@i%a%h(b@haﬁ? @@gld?tﬁ ¢hat BERYE t ut ed

'yOHBil%uﬁﬂiﬂR*ﬁ&% i?gw%QQOHg&@Hgﬁhﬁi 30using lyophilized conpositions and

reconstitute yop formuFations for therapeutic and cosnetic

i ndi cations. WO 2011/ 0884I3ACTABS20FITHEINVENRTIONphi | i zed Fl uti casone

Composi t[()ﬁ)&ﬁ Provided herein are lyophilized cake compositions comprising a lyophilized active

ingredient such as by way of example only, salmeterol xinafoate, fluticasone propionate,

other pharmaceutically acceptable salts or a combination and mixtures thercof and a bulking

20  agent. In some embodiments, the lyophilized compositions further comprise a non-ionic
surfactant. In further or additional embodiments, the lyophilized compositions comprise a
buffering agent. In still further or additional embodiments, the lyophilized compositions
described herein further comprise an anti-oxidant. The lyophilized compositions described
herein are prepared from a bulk solution which, in some embodiments, is sterilized via

25 filtration methods prior to lyophilization. The lyophilized cake compositions provide a
stable form of active ingredient which, in other embodiments, is easily reconstitutable prior
to administration. The present application also describes methods of preparing such
lyophilized cake compositions, formulations comprising reconstituted lyophile
formulations, methods of preparing reconstituted lyophile formulations, and methods of

30  using lyophilized compositions and reconstituted lyophile formulations for therapeutic and

cosmetic indications.



[0005] In a first aspect, provided herein are sterile fluticasone |yophile
conpositions conprising |lyophilized fluticasone or a pharmaceutically
accept ablwo=altossdier eof , a bul ki ng agent and a non-i oni eCsast@avan4s | n
sone enbodi nents, the sterile fluticagone |yophile 5further conprises a
buffering agent. In sonme enbodi nents, the buffering agent is citric acid or
sodiumcitrate dihydrate. |In one enbodiment, the buffering agent is citric
acid. | OPRUIHEH TARReRID e L OMPOBMORST f eri ng agent is citrate di hydrate. Al so
described herein are sterile |yophile conpositions conprising |yophilized
fluticad8o@Sli hn afiest psneat, pravedqowesan arersterio fiphensenglyaplale compewitions yst al | i ne

phase, a _sem -anorphou hase, or a mxture thereof. 10 In on di_ ment ,
Phe” Tyonmiowd Tomvred BtaRRue fhe Bnribifal CRisRRb du e LR
enbodi neRtat b dehabnBeetidtar! Ly satesanbaihensatht sefild fintich s oRsphiils a
propi onate salt or a furoate salt. In yet another enbodinent, the
phar rrac duttherpomprisescebitfsing agentt In sompempedipicatiathe byfpting 283006|citris agigme
enbodi - Drovi ' teri [ f | .C ition
Touher ot piu GHLERMYIBE, B e rbolARE LUt SRR RATRAE 1 20,
0. 001 %dnothabendbodimin¥aHaybuferightgatl id digatt dilaldraeniisoeldsdived Weieghireof t he

| yophile. | n yet. a further enbodinent, the |yophilized fluticasone is
present Siteﬁﬂ%l}yoﬁh’éfh?ﬂmﬁﬁmé?@éﬁ?mBl.“ﬁ@S pphdizesh GHticagoresin wgrpya \L%E? ghseom t he
tot al comhpRths B kG cr9btaliing ph¥@PRLdri-arhdtol ¢ s gENt, the
Iyophil?%@% f1u ié?%oh%ﬂﬁggéﬁéggﬁtsgﬁ %% éaﬁgﬁfﬁgﬁﬁgfggt 0}€%§g%§%gpabout

0. 023 %lbyn2emhedigient, dlic tyhphitiotdaflutwesdricnech aramaphglstphase. tthendthephi l e | n
one enbodi.nent the |yophilized fluticasone_.i.s.present in.an anmpunt of about
0. 020 o6 TPORET YN g pEcrwially asseprREaal o) RS br HNHCMISHT T [ 0007]

I n furt hgfoaRf safddh {6:QRBIhcLEHRBSHIRAL the ﬁ%ﬁﬁéd@ﬁﬁca‘l‘l?ra%@ta%ﬂ@sﬁtt@'EHe' e lyophile
fluti casone conpositions conprising |yophilized fluticasone that is present
in an armsepionatssadgual to or | ess than about 500 micrograms/gram |n some
enbodi rovided, is a sterile lyophile flytiscasone conposition wherein
the tyonpfer, B Ftaddmfat SoLAELUERIN. Bk HRCSP R GOTRRRlo

m Crgr anidgsiaihd Qophizdd HREasoneiOfcadiB irgiRidmou of Wbdut0r00Q1%, asighdut 0nak

enbodi ments, provided is a sterile Iﬁ;thile fluticasone conposition wherein

t he | yopHiweigkipfithqtored semhime drypyveighief the lyephiderolinct afurfiss gmbediment,

m cr ogr e m / LA ' ogli, ment s,

or ovi ded SRpRELPAARAM e Brosdll i LAGLATR oBbAT 1R A B ATPREY

| yophi | ivz€ghtfdfitid toes omabinsd dryeseight éfithalyoahibeinin yef a Alvtet ethbodimengdicans/ gr am

to about, 300Q.m crograns/gram |n some enpadi nents rovided _herein WO

2011/ 088 4UBBERAUSEG2LPO PIFOW NS INgneAraqust SP ol 101 L5 BdouchBzsTa Pons wher ei n

the JOVOFW&%MZ& thd bt L&ABRARE dfyswgigﬁts(ﬁf}fie lyapﬁifﬂe HBHNE MBS diARAUhe BB philized

m crograns/ gramto about 250 "'m crograns/'/gram In yet additiondl

enbodi nehttsasope avpresait insancanseuert of ebduy O PRD 6 be dvefdhtiof hasatalecondrimed d&tyi on

wherein th uﬁ%& ilized fluticasone is present in an anmount of about 25

m crogr avﬁ%lgk&r am't §°RB6ut 225 5nicrograns/gram In certain enbodi nents,

provi deqop@r|eiin fidiher st fIditidhal ¥ABSHiImEni| ptbiiaas Hél@incd?@ﬁ@ﬁletlg jewherein the

| yophi l'ized fluticasone is present in an anount of about 30 m crograns/gram

t o aboutflpgasont cpageanersqoamrising lyenhilizedifhéicasone dudistiressal ingmisotiunent s,

descy.i bed rein. anpe steride l.yophilized fl| uticasone comosi.tions

conprt ot B an LS WbEogP AR B3R, b SRR SRR IR o

| yophi | isz&le fylophil € Astisagond dongobioh Geizhadl tHee pdshilid dWitidednb ey gtdenaincanst eri | e

| yophilized fluticasone fornul ati ons conprising about 200 m crograns/ gram

t o aboutanIuOt ff 2oyt FHEPFFEHEAMORaUINIFHICHRERIMS/ BBy, i g ddrthes os pddigiprpal

sterile JyioRbhl] Ut I pOsI .t 1.8 Y

nicrograns/gpgﬁyéggbéé%ﬁ$ﬁ§§%%§¥ﬁﬁt|Jgggﬁgﬂ§cgﬁﬁB&hghQﬂw&g?H&1%§%ﬂmed
fluticasone is present in an amount of about 5 micrograms/gram to about 350

o lize

30  micrograms/gram. In certain embodiments, provided is a sterile lyophile fluticasone
composition wherein the lyophilized fluticasone is present in an amount of about 15

micrograms/gram to about 300 micrograms/gram. In some embodiments, provided herein



[ 0008] Al so provided herein are sterile lyophilized fluticasone
conpositions conprising a 15l yophile of fluticasone that is present in an
anount thaO208/88ual to or | ess than about 50 m crograneCgresaoliop4bur t her
or additional enbodinents, provided h&rein is a sterile |yophile
fluticasone conposition wherein the |yophilized fluticasone is present in
an anount of about 1 mcrogranigramto about 50 m crograns/gram In certain
enbodi mei¢ sterilsfBiicanone campositins; whergip dhyhiypphitizad fleticasiie ieBigpRAS ikt #bn wher ei n
t he | yophi | i i ' M) f At
nicrogr§%§#%f§ﬁ¥%%9% %%%8%§n%§%%ga$§ﬁ§fg§%%?m?%aoEgyéﬁﬁgaﬁﬁgﬁgﬁm%ﬂovided IS
a steri lembodopdits, @révidid is asanide Gopipitised flaicavdrerfetnmulbtien Wiapin thezed
fluticasone js present in an apount of apaqut m.crograns/ gram to_about 20
mi cr ogr dmﬁe‘ﬂ%ffl{t@wgf ISAPENHESE R A %@%?5 MHCTPEIAFHET2B 0 AR £+Onal
enbodi M foorhimy/Brait. Sl deRaih|HIOARRIRE pARMYARRES 2 cQIRAS IyopAlle ARHRESRI NG
Iyophlllzedg%lut casone or a pharnacegtlcally acceptabl e salt thereof, a
bul ki ng cagwositiandwhemorthe Gopbiliged flactaaone, is presbntas abympaayt dfabextad®pl e onl y,
pol ysorbate 80. |In sone enphadi nents, the n-ipnic surfactant js.sel ected
From (N RETFEDY 5201 GBI Bay Sy Y BHO vk rrtogs & gtpaalyrarinei Yool

bi s[i m drz@Wed hardnPmélstckile Bf@bhﬁﬁ%&@ﬁlﬁ%amgﬂoﬁgﬁkitiﬁf?ﬁé%ﬁﬁ{ﬂrisﬁ{%*wwt 100

Pol yoxyet hyl engl ycerol triricinol eate 35; 30 decaet hyl ene gl ycol nopnododecyl
et her; Nogeeasoy/ran iwesbhyi Wousiragiems/ grageeflyorhiDepd fbdisgsoano i shane
decy113- D-nal t opyranaosi de; .n-dode oyl -N- et hyl gl ucam de: ndodec

o 0 el LR ERY R e B AR R R L I SRR (SRR o
2011/ 08&hda0 tiS2sdtdh § 2lafdrd dbolieTivasichydr&ng gy CidlongRhddeidydnt,§irbvdtcd
hept aet hyl ene gl ycol nopnododecyl ether; heptaethyl ene glycol nonotetradecyl
et her; Hearempaie gphidised Apncsdenteoppostiias compiseg #3AUEAD gl ycol

nonohex X -hwl col nonooct adecyl ether; hexaethyl ene
gl ycol ﬁg§§%%?§% e%yﬂﬂg@ﬂggg%gﬁggfghéhyl-polyethylene glycol; nethyl-6-O 5
( N- hept y{0668] b iy drpvide Dhglincop yted vd soghetizaddhaebdopk eampodiyas! compncthgdecy |

et her; Nnonanoyl - N- met hyl g] ucam ne; N-nonanoyl - N- pet hyl gl ucamn ne;

oct aét hyyele @eapa%%ﬁﬂag&aresemﬁg@}l aBOuREA P@ﬂ@qgfr 911};‘885 tﬁﬁt}]m‘aé%yl et her ;
oct aet hyhg rahy/%%. MRTeREE A eGRtioRl Q%bdfﬂ%@s??m(flid%ﬁ%e@iﬂfsoi sépppooct adecyl
et her; octaethylene glycol nonotetradecyl ether;

oct y1- 13yephgledbibipgsoanosinpesitigewhereinthi¢ bophiizyd hticnsomde pydscitimen amdont

pent aet hyl ene gl ycol nododecyl _ether: pentaet hyl ene gl ycal nohexadecyl
eher:  JAbaG e gRyRB 1 ot Ry FrosrRbre Age sStiy FEiESeyRo

nmonooct 35_1‘6%1&@ Btah@drile BRBhACHINIBHR @nfoditioNRIRAGH We 196M8lzcd PRI SIRY iene

gl ycol diglycidyl ether,; polgephylene gl ycol ether W1, polyoxyethylene 10
t ri d@cy|presehin: angalopskgleabiopt 2 mecrogRmMstasam 4¢ abous 3P yiowipardny wpa. dgone

i sohexad l,. er; | 0 hyl 0,.0l i R xyethyl.epe 40

5ot ear AT Dol BR e PR: ERACMEH oSSl R Rep g

pol yoxy aliichsne idpre{aniirdazahyiht 6 utvany n)icrogenydaittb wbene025 propyl ene

gl ycol stearate; saponin; sorbitan |aurate, sorbitan nonopal mtate,

sor bi t afM§FA¥BYEakorbitan tristearate, sorbitan ol eate, sorbitan

triol eati@nndol et . yGol i . .

et hoxyt 40Ty S B b B b O B RO gr D B0 sons

et hexs, tlgdphaletchynipesiaoy tyraptisi2é) yophidiackk fiyticasdrivarr,a thatmaetitigdllgraecqitabdol

nonot et radecyl et , triethyl ene glycol. nonodecyl ether, triethylene
gl ycol rﬁaﬁ&a%%%ﬁ;ﬁ&nﬁ@ﬁ?n&%nﬁ@tmﬂ & SHifgLa WERBHRK ey Prasmeptly:
triethyl 2neodayCql. MRBRREHNodBAME, thd ddnSbh! sGRE-toh%E Rledi@NRb A Radecy!

et her; oct'oxynol-9; octyl phenol ethoxyl ate; polysorbate 20, pol ysorbate 21,
pol ysor BBis8-dnglupaiapsde Ipatryl 6o lapaley.ddispatysthdisne ghyops bisbeidsz6%, pol ysor bat e
80, polysqrbate 8 0 or hat e ,2585: | gxapol ;. and . ,
- undecyibeneh §rdbissyrhrBer T aRed bt PER b IR et Te
flutjyc asd%@é‘eﬂg;%ﬂé%ﬂyédl%n%@@&krcyﬁ&ﬁerﬁNf&'&aﬁc%ﬂmm%ﬂfyflg"lﬁéa%ﬁhe;trﬁéécyl &-D-
pol ysor bat e 80.

glucopyranoside; decyl B-D-maltopyranoside; n-dodecanoyl-N-methylglucamide; n-

dodecyl a-D-maltoside; n-dodecyl B-D-maltoside; n-hexadecyl B-D-maltoside;



[ 0010] In one enbodi nent, the non-ionic surfactant is present in anount of
about 1 %to about 10 % by weight of the total conbined dry weight of the
| yophi | e.wOrzoamss4é1er enbodi nent, the non-ionic surfactalCTitS2@negsEAd in an
anount of about 2.5 %to about 7.5 % 80 by wei ght of the total conbined dry
wei ght of the |lyophile. In another enbodi ment, the non-ionic surfactant is
present in an anmount of about 4.2 %to about 5.8 % by weight of the total

conbi nedegtegthykeng gtycet mopedecylaysiar) keptacthydene glyqed mog EHEHICT t he non-ionic
WO 2011/ / 5 ' ' t of
Sbout 5. DBy s ebiept phiediety St AAGLAen B1yB0SRGNac L ARnRED | O

[0011] Ihexyehyland glytdiemoneirbadicoe rther;hicgadtiidend gyeol siaiobtteddcybghed; e
fluticasone conposition wherein the bul king agent is sel e(ijted f[ m t he

group caisrebylaes gycql pangtetraderyh fihe octyipheRylrdecthyare gied o@ethyl-f-Qinot her

enmbodi i i ol i ment,
el Bt W herle EarBathyi ity BAEEor RarloBidk R BRIRAY B R0 Gpo o BRE SRERGLTEN -
V\err{)ggt Qfonﬁﬂit@é-ﬂ‘bgﬁlthgﬂ:gm&}inﬁﬁd Ningnaseiy iyt methy tees ahiyiog bbﬂaet]fly]lege glyoglger/

enbodi nent , t ul ki ng .agent is present in an amount of about %to
about 9 MossseltliocER e bRl Mopndadse iy QAR ®E | yophi le. In

yet an Otrﬁ&f)oh%m . lr@rga%r;’ o&&%ﬁéﬁe@lﬁé{%ﬁ%ﬂﬁ%cth@ec}petﬂéreéﬁgéfthirlﬁréé%vw unt  of

about 95% by wel ght t he tot al I ned dry” wel ght ophi | e.
[0012] Imometeadecd edicreretyd-f{ir-gicagaancsida; péreddtihyderdeyghpdul henbledyl cthasone
conposition thflt conprises. a non-ionic surfactf;mt that is present in an

amouttt  JENEBBINCNE ehicebmaprslpdead cthehypeigrgiicns £l ycremprrheradsibithEd dry
e L e e T e

of about 90 %to ry wei ght of
t he | yopfentaethylene lycohapnarctyd ddhiet;i poiyaithydereardy ot digdycid H ethey,qpiydtle/lene

fluticasone,c ition co S a,nonp-jonic surfactant that is present in
an am)urﬁ?y‘i?ll e@%@ﬁﬂ@@“&&?@%‘%ﬁﬁ tp}’(.ie@y#}gthwﬁ%liy _etﬁeqeﬁé)ots&agﬁwcoﬁbi ned dry
wei ght og}ﬁdﬁe KQH@QJ) oG8y ?ehl%r;%l;lﬁxggh?%ﬁmo bRyPEBSEPSIybXy Aty IsHEent  of

about 93 % t0 about 97 %bé viei ght” of” t tal conbined diy 20 'wei ght of
t he 15yopidarase; polyospethylend 6@ steamtes polybeydthydets § gedrhtat padpeonthyborpri ses a

noni oni G_..sur f.act.ant .t hat. i resent i-n _an anount of about 4.2 % about
578 o6 by SR G artodb oAy Bh TS s 4o af R coSpefRE bapsahy Fb 8 or ¢ he
bul ki ng 1ageRt sdrbitf @sesPalrhitat@ kot Ricafite, 361U Bh¥abite, Woitilah ohtel he t ot al
conbi ned dr‘%/ wei ght of the Iyophile, In yet further or additional

enbodi nesatyian rieloatgarplyshyelgngahyrol simethylnend sHer.awapeberal shoxmate: conpri ses

a 25 non-ji.oni factant. .th i resent i a noun f t 3.5 %to
Sbout o R0k RS ATEAAL ORI HERT Monkle AR Wikl ARRMP: P 1S
t he doul khovgdeaesit cthsr, iRSERient 11261 @m&sﬁrad&ﬂa&hdr,e@ﬁth{?@tglyc%% by wei ght

of the total conbined drf; wei ght of the |lyophile. [00 I'n one enbodi nent,
provi dednenpdgedether.tacthylspaglyeokmonadodewyh sthew fipsbylenogl vt aporobexadapile for a

period q t,.d out 50 C. In
30anot heefrtheg 18%3’%%%}})@?ﬁ§8?%% I gghggﬁggﬁﬂgfé%%gB’é“ﬁ%ﬁpog?atdlg@;nl%f%p’st able for a
peri od afctatynbleBsictydptivnok diboatlate; fodysperagd 20, obkobbedtl, fol¢sdrbataBout 50 C.

vo 2011/p% y%ﬁ%b%l‘fé%lz)/, l]£12y(é)011r%)/at%2611,41§o41ysorbate 65, polysorbate 80, polysorbate 81, polysorbate
25 85; tyloxapol; and n-undecyl B-D-glucopyranoside. In a specific embodiment, the lyophile
fluticasone composition comprises a non-ionic surfactant that is polysorbate 80.
[0010] In one embodiment, the non-ionic surfactant is present in amount of about 1 % to
about 10 % by weight of the total combined dry weight of the lyophile. In another
embodiment, the non-ionic surfactant is present in an amount of about 2.5 % to about 7.5 %
30 by weight of the total combined dry weight of the lyophile. In another embodiment, the

non-ionic surfactant is present in an amount of about 4.2 % to about 5.8 % by weight of the

total combined dry weight of the lyophile. In a further embodiment, the non-ionic



6 [0014] In another enbodi ment, also provided herein are sterile

| yophilized fluticasone conpositions that, upon reconstitution with an
aqueous swbupilgss41are suitabl e for subcut aneous, pen-or BPCTAIS2011/021424
intra-orbital, and intramuscul ar adm fistration. In one enbodi nent, the
fluticasone |yophile conposition is suitable, upon reconstitution with an
5aqueous sol ution, for subcutaneous adn‘(! nistration. [0015] In one

enbodi mesHtfactanfds present ipan yupwitiod abeuisi & esnwcigbiRidhs ot sombhrdidis | ess t han
about 3 %:s50l .c0-sol vent by weight of the total conbined dry wei ght
of the |“y/86%1ﬁi‘1\f3§glr‘/§15%%ot her enbodi ment, the conposition contains |ess than
about 2 [00BK| Yepndt adurtb@-csddodanéntyrovided ista wérilt g phdt Alticaoin coetbaditionwei ght
of the lyophile. In a further enbodi nent, the 10conposition contains |ess

t han abovmerﬁim%%w@eﬁ@gw ipylecid/Enn tyerqrp gorsisone 0 Clopt TG, ned dry
wei ght  QfextB&, haPRREdsE: 1d MhotiRd: eﬁ‘leHﬁﬁéﬁ?,rth@Hmﬁﬁiﬂg@%@ﬁt’is FaldfsS RIoK SR dr .
co-solvent 1s selected fromtert-butyl "al cohol, n-butanol, ethanol,

i so- pr opgylonakmbhdiment ithetiilying s gért aneresanh inanodoown of abasit 96i% taabest h&r eof | n

yet another .enbqdi nent, the ositjon contains |ess tha bout .2 % wat er
AV e i o R O e g A S it P 1 T ARl
Fl uti casqingngagdmutsadrbRisin[AGhRlunt Bf HoBeSPAKoABBRCIT, %oRyaVdi SRR Bt 1S a
sterile fluticasone fornulation that has been reconstituted froma

| yophi | icoetinedrgsp sicigho af thiedyorddap hi x&dnptheptmbadiaentt thgtbubdrpegenbis a
har maceuti cal | cc | e |t ther.eof | ki ent .and non-ionic
phar iy r{:se f‘ in aé g%npugﬁ%ti ag)lo%te iﬁf&/g fby RO egh‘:T‘. of thea%ogrfour{lblgec? W?lg%nt an?l’ll

surfact ant. sterile i casorie phi % further
conpri sagophileuf f eri ng agent. In 20sonme enbodi ments, the buffering agent is
citric acid or sodiumcitrate dihydrate. In one enbodi nent, the buffering

agent i J0BIAlr ileseses embedimgnist Meyidegrouterladyorhie fgtieaseng erympasiiion thal citrate
di hydr atc%mr? ' essé’]rﬁl%-ﬁmos%'rﬂ?ﬁhﬁhattiﬁgrers&ﬁ‘?ﬁ'ﬁﬁ hﬁlhﬁr?t%f%&[t'llf%ta lafgéqt%%’%?
formul atio urther conprises a pharmaceutically acceptable diluent. In
sone enbodghrertis; totaheordbinad dty weighedfehd bdphilomdGirahe bakidgtagentfioprekajtect i on,

0. 9% sodi um chl ori de solution, or. 5% dextrose _25so|lutian.. |n a.specific
enbodi meRED a’E‘Wénthfégﬁ‘étcgé)u%’it%&i"W 98%%@5%%_0&116&_%%4 CQaDIBEATy| eI ggOdr £ or
| nj ecti qRe [BRES] In! {318 18HRBAU I TRIVodim PO WedSshHi R fftmrcss%aae%&,ﬂnwgiﬁ&l sterile

fluticasone fornulation wherein the reconstituted fluticasone Is present in
an anourtontphiacs 4 sorewnal surfactent thatgs ptasent imbo amoLP® T abeut Gy Hnte/aboutl 1.5 Ve er. | n
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or additional embodiments, provided is a lyophile fluticasone composition that comprises a

25  non-ionic surfactant that is present in an amount of about 3.5 % to about 5 % by weight of
the total combined dry weight of the lyophile and/or the bulking agent is present in an
amount of at least about 95% by weight of the total combined dry weight of the lyophile.
[0013] In one embodiment, provided is a sterile lyophile fluticasone composition that is
stable for a period of at least 4 weeks at a temperature of about 0 °C to about 50 °C. In

30  another embodiment, the fluticasone lyophile composition is stable for a period of at least 6

months at a temperature of about 0 °C to about 50 °C.
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about 100 micrograms/milliliter. In further or additional embodiments, the reconstituted
30  sterile fluticasone formulation comprises reconstituted fluticasone that is present in an

amount of about 100 nanograms/milliliter to about 100 micrograms/milliliter. In some
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[0020] In a third aspect, provided herein is a sterile fluticasone formulation that has been
reconstituted from a lyophilized composition that comprised lyophilized fluticasone or a

25  pharmaceutically acceptable salt thereof, a bulking agent and a non-ionic surfactant wherein
the sterile fluticasone formulation further comprises salmeterol. In some embodiments, the
sterile fluticasone lyophile further comprised a buffering agent. In some embodiments, the
buffering agent is citric acid or sodium citrate dihydrate. In one embodiment, the buffering
agent is citric acid. In another embodiment, the buffering agent is citrate dihydrate. In

30 some embodiments, the salmeterol has been reconstituted from a lyophile composition. In

other embodiments, the salmeterol has not been reconstituted from a lyophile composition.
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2011/ 083413REraeinili@2 b 8¥out 2 microgram/milliliter. In further or additional
20  embodiments, provided is a reconstituted sterile fluticasone formulation that further
comprises salmeterol that is present in an amount of about 5 nanograms/milliliter to about
750 nanograms/milliliter. In yet additional embodiments, provided is a reconstituted sterile
fluticasone formulation further comprising salmeterol or a pharmaceutically acceptable salt
thereof that is present in an amount of about 10 nanograms/milliliter to about 500
25  nanograms/milliliter. In some embodiments, provided is a reconstituted sterile fluticasone
formulation that further comprises salmeterol or a pharmaceutically acceptable salt thereof
that is present in an amount of about 15 nanograms/milliliter to about 250
nanograms/milliliter.
[0022] In yet further or additional embodiments, the reconstituted sterile fluticasone
30 formulation further comprises salmeterol or a pharmaceutically acceptable salt thereof that
18 present in an amount of about 15 nanograms/milliliter to about 50 nanograms/milliliter. In

certain embodiments, provided is a reconstituted sterile fluticasone formulation that further
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a- D-glucopyran05|de nonaet hyl ene gl ycol npnododecyl ether;

N- nonandTwAEHiR ArROMDIISRE FOMBISERY Or NPhwtRyeicalbnasasatablssel diasalene
egcoI odecyl ether; octaethyl ene
gl ycol g@ﬁ%ﬂexagg%&ﬁ% t@ﬁ&ﬂgﬁgﬁgﬁﬁﬁﬁgﬁﬁﬁgﬁy Pﬂﬁﬁnooctadecyl et her;

oct aet hyl ene gl ycol nonotetradecyl ether; octyl- 13-D- gl ucopyranosi de;

pent aet hyl enéllgkapeotic amshGokmoyic Nittheds offiévitaBlitivisene gl ycol 25 nonododecyl
et her; pentaet hyl ene gl ycol nonohexadecyl ether; pentaethylene glycol
monoiizex Y0023 hek; a foaith agiday pesved gl heesih afam@meﬁcadletthyﬂapeitfmeﬁeth@@rﬁoaqﬁhm ne

gl ycol nonqoctyl ether; polyethylene gl ycol djglycidyl_ ether; polyethylene
gl ycol eqdﬁémSW@g opBoy sk iy ke %@X%mpla&wpb%wpus HINPBEDEehYP Bne 100
st ear at I 20 ol eyl
thor . S PR B R e T PR XREY FLEh R
poIyoxyamhﬁb@nenﬂuﬁb@npnkﬂlynﬂMWExyEMMmMQnerbphﬁnmndﬂkaﬂyamﬁpmbbmyh)

| | | ; i it | t
Cor bi  ariheteniop g irndteeh wrrdatin G ulpdee: 18 vt PRTORFIGReREALEIC Sor i ¢ an
ol aie. (IR hITETLE omVRAQH BRI ZAETIA AR BG4

pol yet hyel ene glycol trimeth et hef, “nonyl phenol et hoxyl at e;
t et r adedypfteridgagend &3 diic acut q’r&eﬂtmm @tr@tegiﬂ%mte nhn@cteambodgnhérthe foeffma@ hyl ene

1 ot ny FBAR of Yt ol oiouyF CEBRuMenE PR A TR S REREEC T ot ner

triethyl®nar civathedi® mmm@d@@s)/the@pmfc, Th Fireeh it &dieti@ay 6abodiRAROGEY |
et her, truﬁtolene 9cho| nonot et radecyl ether; octoxynol-9; octylphenol
metnod 1S cosmetic

25  [0024] In some embodiments, the reconstituted sterile fluticasone formulation is used (for
example by provision or administration) to treat an indication selected from the group
consisting of abdominal adiposity, regional adiposity, and exophthalmos due to thyroid eye
disease. In certain embodiments, the reconstituted sterile fluticasone formulation is
administered or provided subcutancously. In some embodiments, the reconstituted sterile

30 fluticasone formulation is administered or provided to the human subcutaneously as a peri-

orbital or intra-orbital injection. In some embodiments, the reconstituted sterile fluticasone



et hoxyl ate; pol ysorbate 20, polysorbate 21, polysorbate 40, polysorbate 60,
pol ysorbate 61, polysorbate 65, polysorbate 80, polysorbate 81, pol ysorbate
85; tyl oxapabit/msd3n- undecyl - D-glucopyranoside. | n a gpedaiskeig/oenbodi nent,
the Iyophile fluticasone conposition donprises a non-ionic surfactant that

i s polysorbate 80. 10[0029] In another enbodi nent, the bul king agent is

sel ected fronytheﬁgroup consisting of |actose, mannitol, dextrose, and

sucr ose.formulyiaqn is gEMpEHtCER96 Y tp e IBumaR; g Ccuipraensly $0 prabdospnal
nonohydr.at. e Y, - et i . Lk sol ution
havi ng 5@%?%§£Q?¥§#2???%%%%ghggﬁgbure gbﬁgggﬁfﬁﬁggﬂéﬁﬁ%%ggg%pg?35 C.

Met hods redonbMatuuddefbiticadong fhteadatin wiktrad thd fokmakason® ddariniytcatd @nsovdid¢d@30] | n
a sixth aspect, . provi ded herei re t hods, for prepari by reconstitution
a steri ke ’f?‘ilfai“i‘_ S8 HSdCIPHAN af its nﬁmnﬁleirgldekﬁ%}spg a_r%_rofgﬁ%meaa%us

| ) €Gt 1 QhcRRAR in ol SheRy oA AGHICNGi R, thY ARALEAHo SRR Fok ©
fluticasone conp05|tPon hat further conprises a bul king agent and a

non- i oniaxasplefthe watite (wihidh 1 updastoed eueler & the frslneldof sindin the sgbrnaentdar ri er .

In sonme enbodi nent the sterie fluticasope. lyophile further conprises a
bu £ of § AGEHg SO Y. SeDAR GBI et TR g oot g et SRS TRF o act d
or sodi upwed bdcRl e dppordast 6 thk eh@pe enbodi ment, the buffering agent is
citric acid. In another enbodinment, the buffering agent is citrate

di hydr atl@025ln kdneherdrdwidiraents provideddivaeimacecasineic Imcthaseompising di | uent or
carrjer |.s.sel from Steril. ter far_lnjiectian 9% di ym.chl ori de
ol U o i BREBRE B pol BN difl K cElrph@oy BB o Bl AEL U OO P L
accept atHuenaalial &1t flaticaand foemulakiah thabhss tRlef iédo@stibaice frohos Ijlophiietd on is
contacted with a fluticasone |yophile to provide a reconstituted sterile
f1 uti caseRwOsigpRthaieomptiscdlyeninlized flugcasenept ¢ phamageriicall negsertablersalt

non-i oni er| i.C I C (o t hat
o ecorfortp  BGHATE ahy It ShEloblSplalid> 37 20 LHBBRHCEL S ARBIRL AR N2
anount oferdbfuticdolé foemalatonm is5rétidéd tdsenctiodlhl toarimmadtotifiectvesigipe, of t he

| hile. 30[0031] | nbodi ts, i ded. h [ t hod of
ecofist {OgRRhg APReEeE 8 Ty SHRIAEPE. T e GE O aieckTari i BPovi des
a sol ubidyhzgd ho‘? bpplasael ‘li’seiq AEPHR L A bo@@f(@?%ﬂt(e%ﬁér%ﬁﬁ%gi&%% 911&{6%%;3424 14

fluticasone that 1s at |east about 50%0 e amount of "thé lyophilized

f1 uti cagogen pf thedmmapr ilopertapn embahischtsuthic dormadatohatie ndmimederby o-ploCidaflt er
about 2 mnutes of . dissolution. IL.n s enbodj nent.s,..prqvided herein are
Feconst it JH BAHRUREHETOpY 28 arirogti) gp At B ARG e dB A E omposi 1 on
that pr ewidRsments dhdfibrile 28dnSituldt IphME EluabREMN foriufativh iCABARRIGARSr 1S at

| east 5about 60% of the amount of 1yophilized fluticasone Present prior to
r ecolist inratideshtoghe Hemen sibse@negusiFp@nabdemingbgtonpr g wphibelngf refiienef ait i on.

In yet fq&%ger or additional enbodi ments, the methods of reconstituting a
sterilel}yophilized fluticasone conposition described herein provides a

solubilized or dissolved amount of fluticasone that is at | east about 75%
of the anountMethollyeiVbhufzedrifid Bluticasson & ygselsdidmprsitivhst 0 reconstituti on as
10det erm ned by HPLC after about 2 minutes of dissolution. In yet further
or addi tjpgzrel Eﬂb@@hH@ﬂ&@pmﬁhﬁdﬁ@kﬂpﬁ%nQﬁﬁﬁﬁkb@&mﬁﬂﬁghmwﬁﬂﬂﬁe§kkﬁuie a
sterile |yophilized fluticasone conposition and provided is a solubilized
or di ssdluiisasoagsompoption pmpréwr e selbtlizing fhisatong Qs pharaveseuticalpo of t he

ot erm e kST H AGR L iR A0R BRTRTEh AR Rherk o BRI OPR-F3 e

or addi tsgobrat to form a bulk solution; (ii) sterilizing the bulk solution; and (iii) lyophilizing the

sterilized bulk solution to provide a lyophilized sterile fluticasone composition. In some
embodiments, the fluticasone or pharmaceutically acceptable salt thereof that is solubilized
further comprises a buffering agent that is citric acid or sodium citrate dihydrate. In one

30 embodiment, the buffering agent is citric acid. In another embodiment, the buffering agent

is citrate dihydrate.



15enbodi ments, the reconstitution nethods of a sterile |yophilized
fluticasone conposition provided herein reconstitute a sterile fluticasone
conposi t iwo 20414188418 t he non-ioni c surfactant was presen®Cirusedig/obmephil e
fluti casone conposition prior to recoidstitution in an anount of about 4.5 %
to about 5 %of the total conbined dry weight of the Iyophile. In still
further or_additional enbodi nents, the reconstitution nethods of the

| yophi | i [98%7120k semecarhodimesymplsiol Yaaher eresdlyenb usclrsted; from tarthietyl dephgli se
the st e%—ﬁ&ta@c?fd%tﬂglosf %%dgﬁ%g&?ilccﬁ{ol, iﬁ%&{%ﬁﬁ% ! c@g({rh%%t%q e&@i‘%k&essﬁkkof her eof

to the reconstituted atron.” Lyop zed er ol nposi t1ons

[ 0032] IIn oac sebedinteng shpewl venpooad-stedent & teitfbukyd alvoldle rTh lapothad ensticelimbnt

| yophil e conpositiaon conpri.si.ng | yophilized sal nreterol. or a .

phar macdlit MeReAPraddesipanraiaag theiud siptionremprisngnery v Nadutt solytiPis ome
enbodi ”‘%Hﬁo%lghta@ﬁteﬁtﬂdnbﬁleﬁé’rhﬁg&iﬁ{eﬁﬂ, Hovrlid £0 bYRCRRIFIGRTR | & @Rl uf f €ring

t
agent. In sone enbodi nents, the buffering agent is citric acid or sodium
ci tr at e aitivddnettethe metlodecospinioet thre msg oft dgropiohite orr adumgentlt o floficasors. aci d.

I n anot her enbodi.nent, the buffering. agent.is citrate dihydrate. In still
fUr Cher 18ONSARRCHOIA! e rBSH pRARIEIoY G 8¢ 8F PRPesPRebrol | yophi 1 e fur t her
conpr i sg9028]NOAtsb PRy d &N AR idThirthdrdr QlEHSRH LB ent & SALtheRbE | e

sal neterol conposition further conprises an anti-oxidant. WO

2011/ 08 PAUBFOE/UBITlized Bteaia uticapauadmulkten shedsseiitsddhehun siharcirstha noyophi |

conmpgsi L} on sﬁr‘%&l%édt?ﬁart‘%S'OY&Hﬁ"e'diiz?e‘i'ec?éﬁ‘drﬁ‘oa&l‘%&%-éi%s?(D”VSt alline phase, an
anor phou€' BRASE, V& "Sem crystal't he p a se

I ase, -‘anor phous phase, or a

m xture Qﬁ@h@@id@ﬂopﬂ@cl@[ﬂhﬁd?ﬁ@ﬁﬁ(mlﬁré‘[ﬁylbﬁ(@g)lbbd)liblﬂdniﬁaidﬂ’bﬁb@rhyl]ﬁ in an

anor phous phase. I n one enbodi nent, the E?arnaceutlcally acceptabl e salt of
sal net erfglyexgethylsacalyemddodecy! sthey Polyexyebylengpesroiiricinglpaie Byophi | i zed

sal neter ol xi ogte s i c all | h a.no ph fo an

anor phou&s)ec%%@;ge %ycgoel r??o-ng ?gl%tcg{%ﬁéﬁékb%ggneo%léﬁgfeG%YJ@%%gﬁ%Els'dgpcpfgglel?' or a

m xture %ﬁ@?%ﬁoiiﬂe;@i@@ﬁ@D-rﬁW%@ﬁe; 1i-B6d RAMAMN-BR YR R dnSid& d-@8d¥eyl
pol ynmorph. In a further enbodi nént, the polynorph formis a Forml]|
pol yisor phrD-inaltgsede; a-dadetH @-Denlodideenthexadeeyll BrBphilitaszded hepthatieylemaglycol

xi naf oate or, a . pharnmaceutically 10acceptabl e salt thereof [s jn an
ror phouoRe snap e e Abaar B! SR icaeamhEReehtL s st er 1 o
sal met erbndtnRRIBEY RiHePHRYSdthy 16k g?émrm&foagdécypaﬂéﬂ h&edihsrhighRep! or a

phar maceuti cal |y "acceptabl e salt” thereof and”a bufl ki ng agent wherein the
| yophi | imeabhszddeeyletlsr; haxagthglsenglycel nagncantadenyl other boxactiy| @Badicods t o about

0.1 % bym\ol\lll%itgpa{[deg;l e%h%?; Jc?ﬁﬁﬁen%ﬂ%&@tﬁ%egé glyco i; gl%%hy?—%-(B-Qﬁ-llle\é%)ﬁchairﬂ)fmm!lﬁ Sofe

20  oa-D-glucopyranoside; nonacthylene glycol monododecyl ether; N-nonanoyl-N-
methylglucamine; N-nonanoyl-N-methylglucamine; octacthylene glycol monodecyl ether;
octaethylene glycol monododecyl ether; octacthylene glycol monohexadecyl ether;
octaethylene glycol monooctadecyl ether; octacthylene glycol monotetradecyl ether; octyl-
B-D-glucopyranoside; pentacthylene glycol monodecyl ether; pentacthylene glycol

25 monododecyl ether; pentacthylene glycol monohexadecyl ether; pentacthylene glycol
monohexyl ether; pentacthylene glycol monooctadecyl ether; pentacthylene glycol
monooctyl ether; polyethylene glycol diglycidyl ether; polyethylene glycol ether W-1;
polyoxyethylene 10 tridecyl ether; polyoxyethylene 100 stearate; polyoxyethylene 20
isohexadecyl ether; polyoxyethylene 20 oleyl ether; polyoxyethylene 40 stearate;

30 polyoxyethylene 50 stearate; polyoxyethylene 8 stearate, polyoxyethylene bis(imidazolyl
carbonyl), polyoxyethylene 25 propylene glycol stearate; saponin; sorbitan laurate, sorbitan

monopalmitate, sorbitan stearate, sorbitan tristearate, sorbitan oleate, sorbitan trioleate;



15 enbodi nents, the sterile Iyophilized salnmeterol is present in an anount
of about 0.0002 %to about 0.001 % by weight of the total conbined dry

wei ght ofwohellogeqBi l e. In further or additional enbodi memtus2oitioe143t eril e
| yophilized salnmeterol is present in ®Bn anmount of about 0.00034 % to about
0. 00046 % by wei ght of the total conbined dry weight of the |yophile. In
sone enbodi nents the salneterol is sal neterol xinafoate. 20[0035] Al so

provi dedohetlsickene glygobtriandthdnemyl gdes mohylphenshcthex daieptssdicahBddnpri si ng

| yophiliz sal net | _or, a pharnmaceutically acceptable salt,thereof and a
but ki ng SRR E fep iy BB ToBRR Shisr by AR BoPLsh SRy 2 e
amount  ttbadetiySerRGiidol hﬁ)n@fetﬂa@@zl étham tradtiyd én 28 Oc ol n€in0 g IBTher, &dthylBne ONe
enbodi ments, further provided herein is a sterile salnmeterol |yophile
conposi t8lye! weapdedecylrsharyisistiviang gty cohmepehaxadecykethere s ethylene gycodnount 25

of ahout aTolelg Leragr r rtain
enbogi nemnégo?)cg/?ow dg?@%%&?oé%g&ﬁ%%??%}%%ﬁﬁg’f %ﬁé&f%%ﬂﬁgﬁ@omosi tion
wher ei n ditivaylayq pbiyisoibetd 2apoet@bat 2il spqdysesient 40, podysodbarLol, polys@batatc1 250
nanogr ans/ gramto about 225 m crograns/gram |In sonme enbodi ments, provided

is a stdwolyserbatg %ﬁ)ekymrbagff‘&@hpcplésngﬁﬁ&i ralwerbagndt: itgprepolyiad wryndeed B-

sal net erQl I Sq: I: E]m 1 t -ams/ gramto

about 2 g#lIC(H: S{rlgsrlr(g gﬁglni) eﬁlﬁc %&P? erH%}Qélggﬁ?%o%gﬁg%oﬁgggﬁﬁgﬁﬁyprovi ded

i S a steaohnlpeissed mai-phal sukfioiahid thet i polgesbite 80. wherein the | yophilized

salnetergl is present in (?n ampunt of about 1 m crogram gramto, abog{é‘t9 175
Od1

mi cr'idgr dMIYr alh aneics ereodien e deiuigBa 15ETy Vst a2 hearousCenistng fent s,
provi deqyls e?nﬁhﬁ’i%dl,' GxBBLTBhE {RbrodeY %’gétl ﬁo&%ﬁ&%?&i&%ﬁt o g{lﬁd&r %g%ﬁt is
| yophilized sal neterol is present 1n an anmount of about m Cr ogr ans/ gr am
t o aboutladé@ memrhydratmslhgretamothan cobotaant dwbocthodpiosidepn dbulkdetiition a sterile
sal neterol .1 yophile c sition that copprises, |yophilized sal neterol that

i s presdhingd ?Fsé%ﬁ}ﬁgggeﬁ“%%% 0?%°‘fﬁ'§$o€j?%%‘%F¥rﬁd‘o about 125

m crograns/gram In yet further or additional enbodiments, provided is a

sterile sal meNighels SMPRIh@uERIRESIN i@ RdIHIEi caSHEFdra@ftiboPhi | | zed
sal neterol that Is present in an anount of about 25 m crograns/gramto

abouts 1190%0]CT QA 0B/ 95 RMprdRd&PIB iR TROAEMBAL for pRILAMAIE rdcen@itsddrd | €
sal neterol I'yophile conmposition wherein the |yophilized salneterol is
present stanlafluacasomt foohulabowuthabB switahlo fpramedugaranus injabowu torhpdsidgthe step

m crograns/gram |In one enmhodi nent rovided.is terile sal met erol
"vophtl dreaibadiad Battiar Bots Mkt SheTtian & iinso BT St 0160 esent
in an anpeitan@fa RAABAIc RO A&t ABfadButiGal BPREptBElc ATIGER BF B4BEH @AM
[0036] Al'so provided herein is a sterile salneterol |yophile conposition
conpr i sisageloptheritnints thoss¢rite flatiersone lyaphitafuntheeenmpsises § balderapm egshe 1sal t
thergof and 2,4l g t@&fu%en%g‘g‘@{t?% Bed %8 b8l k¥ %Pehcph{gggt%. spbgeterol is
present Th an anouht 'that 1S q%a o or 1e8s T han “abou

nanogr angsdlgdanent) the eefftrdugrbeditrieatid, i htotbdrefnitodinsdait e biifdéridgy-pehi | e
conposition conprises sterile |Iyophilized salneterol that is present in an
amount df ciitsdinpdratga hbsrmaenbediments. the pharmsoeticaln ¢csrb Gralwental f urt her
or additj | i - terile.sal of {1 on
conpri sedsaﬁgk? er ;&Fr%? y%%ﬂ???ngég%ggl %{Aﬁ%@ﬁ’t 'atoesl%gﬂuﬁl{)ylg%dsée%tlﬁﬁlﬂpgﬁg %rmunt of
about 1GRxtraseonias/ dr am ¢rnbadimoht, 3 phammnagicaliy Agreptablel dilvomerentredihaent |

the sterile . terol .l yophile conpasitjon conprises sterile |yophilized
ol gt eridPCraIVar T iselt Muposie o ﬁvﬂ%%fﬁ%éb@ﬁaﬁwf%ﬁm gram to
about 230 NRAQAATE{ 1AM asbROR fhulafos O TR fRTHRP G} SR chal BhBYdiARAN@EEI N IS a

sterile sal meterol Iyophile conposition 25conprising a non-ionic surfactant
t hat i s mehenicedrfistarnof Netdils flBti¢aSonglyoploarpngwpitioo plydt jicivodretiude) is

Bi | yet hy] . | ycol -bis[imd ] b 11).; ~Pol t hyl I I
ooty Ert 5 e BBt GRERYteR i Fomiptbiar abo PR a3 PERE Sl yeon
nmonododagy tot&tcbibincitdee GaRAY bf the MRfpANE 9l ucam ne; n-decyl a-D-

gl ucopyr anosi de; decyl113- D nal t opyr anosi de; n-dodecanoyl - N-net hyl gl ucam de;

n- dodecyP030a- D-seaicteodiodenenis, dorieesdiicae Dampthod phesconstituting a sterile
n- hexadq§gp]h%§iela'fﬂl%lcas%%le ggmpgsqﬁérﬁﬁtapgrjogﬁgs Qgéiﬁﬁllized or dissolved amount of




nonodecyl ether; heptaethyl ene gl ycol nonododecyl ether; heptaethyl ene
gl ycol nonotetradecyl ether; hexaethyl ene glycol nonododecyl ether;
hexaet hylwoeogloggaB WO 2011/ 088413PCT/ US2011/ 021424 17 pedrushex ey |
et her; hexaet hyl ene gl ycol nonooct adedyl ether; hexaethyl ene gl ycol
nonot et r adecyl ether; octyl phenyl -pol yethyl ene glycol;

nmet hy1- 6- 0- (N- hept yl car bam)ylg a- D- gl ucopyr anosi de; naonaet hyl ene %I ycol
rmnododeﬂ}&ﬂca@tnﬁ élpat 19\t rl,@qhqhwr Wit H}g Qs pf t(lilé lyophlhzed fluticasone presen

N-nonan 1 r%{é%{)@ﬁ't oﬂ%@rﬁg{%ﬁmngﬁ%gﬁ] PIX 878 o %%{t%mdﬂ?él %?SX{)luﬁBHe 1t some
5oct aet ene @ yco nono ec oct ae ene yco nonohexadecyl
et her; (Iﬁ:ﬁ‘t&@lirh@ﬁtg rpeoxgdigd:}wrelmamrec@md&mph nédtinets of acteaitd Ryplanecdflyteakone

monot et radecyl. et her; 3-D- gl yran05| de pent aet hyl ene gl ycol
monodecyCTBRONEPD th Ry, %W%‘éﬂ&{a@% is W@ﬁoneﬁgﬂt%& lFgAtene
gl ycal %BQW@QP&%'an%H%ﬂ?&ﬁHE%tM ckidhe %¥é§€rﬁ d@&Pﬁ%@Ms‘tluﬁfoﬂ%

pent aet hyl ene gl ycol nonooct adecyl ether; enta | ene gl ycol 10nonooctyl
et her; pleteymited byriéPlgl wiel abdig? yonuwdgy 0f€£h$$el’u;tlop0| Iyefehﬁulrtbmeorgidylﬁmlnalet her W1,

ol yox | ene 10 tri et he ol 00 stearate;
Dol ioxieﬁﬂﬂ{ﬂdgﬂ@l 15.0q B Eb T i BR LS BRI ARGt IO oRer
pol yoxy %@Mi&ﬁ%el‘k@h CRlcah @01u9ﬂ’1|2¥d)51y At oW @ngnoadt §it BaiAatdhe thAlyaxyat hyl ene 8

stearate, pol yl ene bi s(i m dazolyl carbonyl), polyoxyethyl ene 25
propy! erﬂé)ogﬂ @p tél@@amnteof lyemolmzqd flusighssing AFeSPREENTRL &0 rogonsbiution as

15mopopa t t. ri r n ol eate,
sor b|ra t an(i P] Fiol e‘ab ﬁl% ﬁﬁ ye eﬁlé&t?s &rcﬁssp ﬁ]‘tlr?ét hlﬁ %ﬁuﬁﬁ& A a%dl?lohglnyl phenol

et hoxyl éﬁnﬁaodirﬁéﬂt@(ﬂl(ﬂ&m&ﬁm&mésbﬂﬁddi%relh eédoaatthwlaeswllg l}wpﬁith@ﬂQﬂ@ﬁNﬂe et her,
tetraet hyl ene gl ycol npnododecyl. et her tetraethylene gl ycol nnnotetradecyl

et her; t9oMPEpHiPeAad glroytd@ri i HRIdRibiged @it disselved amenntefdhuicaiope dhat iohetbdecy |
th t

Eoﬁﬁooc%%ﬁ*ﬁ%”ﬁﬁ?wﬁ BE e TRAANE PO cdth Pithuonk BYEHVARR S Redflurion,

octylphemmk&mmhmdybaﬂﬁxjmmhymomﬁamﬂnmﬁ(ﬂ@bkymnomaHESﬁﬂﬁnﬂmfysmkhmﬂml40

polysorbate 60, sorbate 61, po|ysorbate 65, . p sorbate 80, pol ysorbate
ISol y&Rhodipentys § egeRsKERion: mf‘éﬁeflswsf Efé@%,lyophlbzaﬂl ﬁ@&ﬁ%@ﬁ@g}p@é@w n one
e”b()d' ”E‘;J?&wdéJ‘Eer&h%édn@tltlui’eoaoﬁéﬁl% fﬁlﬁkéﬁ%é‘E&hp&s‘?t'iﬂ?%hérbﬁﬂh&%ﬂ){dn&es a

non-ionic surfactant that is polysorbate 80. 25[0038] In sone enbodi nents,
pr ovi dedutfecteitrwaspresest igrth¢ yophilliuterasdnel opoypiositien @unpwsmqmntuuom i ng

Iyophlllzed l,, or .a al | ept a alt th of and a
bul ki ng ‘SHRL SLitereh A e Re BuP R hT dadone R teftE T S B oL §F
consi st igng fRfthdraf baGBendIRRHbol Phonts et rb QI BsitudiBA n&ﬂ?dd@%ﬁthell 'iie@' n
enbodi ments, the bul ki ng agent is | actose nonohydrate. In further
or &ddi tﬂl@wasonémapmmsgiescmh@mh@@n frether eprnpyrisg the sep D%adgimg@ireﬁzt@nol Pyophi | e
conposit}j I r h [\ ceutically
accept ab! Igﬂsa%{&{ azfryga%{;%ﬁ{%&gg* @%%Og%etﬁﬁeco t%utﬁ%ﬁ%r&o%‘} 1gg%surfact ant wherein
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Lyophilized Salmeterol Compositions

[0032] In a seventh aspect, provided herein is a sterile salmeterol lyophile composition
comprising lyophilized salmeterol or a pharmaceutically acceptable salt thereof and a

25  bulking agent. In some embodiments, the sterile salmeterol lyophile further comprises a
buffering agent. In some embodiments, the buffering agent is citric acid or sodium citrate
dihydrate. In one embodiment, the buffering agent is citric acid. In another embodiment,
the buffering agent is citrate dihydrate. In still further or additional embodiments, the sterile
salmeterol lyophile further comprises a non-ionic surfactant. In one embodiment the

30  lyophile salmeterol composition further comprises an anti-oxidant.
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salmeterol is present in an amount of about 250 nanograms/gram to about 225
micrograms/gram. In some embodiments, provided is a sterile salmeterol lyophile
composition comprising lyophilized salmeterol that is present in an amount of about 500
30 nanograms/gram to about 200 micrograms/gram. In further or additional embodiments,
provided is a sterile salmeterol lyophile composition wherein the lyophilized salmeterol is

present in an amount of about 1 microgram/gram to about 175 micrograms/gram. On some
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decacthylene glycol monododecyl ether; N-decanoyl-N-methylglucamine; n-decyl a-D-
glucopyranoside; decyl B-D-maltopyranoside; n-dodecanoyl-N-methylglucamide; n-dodecyl
30  o-D-maltoside; n-dodecyl 3-D-maltoside; n-hexadecyl 3-D-maltoside; heptacthylene glycol
monodecyl ether; heptacthylene glycol monododecyl ether; heptacthylene glycol

monotetradecyl ether; hexacthylene glycol monododecyl ether; hexacthylene glycol
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20 monooctyl ether, tricthylene glycol monotetradecyl ether; octoxynol-9; octylphenol
ethoxylate; polysorbate 20, polysorbate 21, polysorbate 40, polysorbate 60, polysorbate 61,
polysorbate 65, polysorbate 80, polysorbate 81, polysorbate 85; tyloxapol; and n-undecyl -
D-glucopyranoside. In one embodiment, the sterile lyophile salmeterol composition
comprises a non-ionic surfactant that is polysorbate 80.

25 [0038] In some embodiments, provided herein is a sterile salmeterol lyophile composition
comprising lyophilized salmeterol or a pharmaceutically acceptable salt thereof and a
bulking agent wherein the bulking agent is selected from the group consisting of lactose,
mannitol, dextrose, and sucrose. In certain embodiments, the bulking agent is lactose
monohydrate.

30 [0039] In further or additional embodiments, provided herein is a sterile salmeterol
lyophile composition comprising lyophilized salmeterol or a pharmaceutically acceptable

salt thereof, a bulking agent and a non-ionic surfactant wherein the non-ionic surfactant is
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some embodiments, the composition contains less than about 3 % solvent or co-solvent by
weight of the total combined dry weight of the lyophile. In further or additional
30 embodiments, the composition contains less than about 2 % solvent or co-solvent by weight

of the total combined dry weight of the lyophile. In still further embodiments, the

composition contains less than about 1 % solvent or co-solvent by weight of the total
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20  citric acid. In another embodiment, the buffering agent is citrate dihydrate.

[0043] In some embodiments, the reconstituted sterile salmeterol formulation further
comprises a pharmaceutically acceptable diluent that is selected from Sterile Water for
Injection, 0.9% sodium chloride solution, or 5% dextrose solution. In certain embodiments,
the pharmaceutically acceptable diluent is Sterile Water for Injection.

25  [0044] In some embodiments, the reconstituted sterile salmeterol formulation comprises
salmeterol that is present in an amount that is equal to or less than about 25
micrograms/milliliter. In further or additional embodiments, the reconstituted sterile
salmeterol formulation comprises salmeterol that is present in an amount that is equal to or
less than about 1 microgram/milliliter. In further or additional embodiments, the

30  reconstituted sterile salmeterol formulation comprises salmeterol that is present in an

amount of about 2 nanograms/milliliter to about 25 micrograms/milliliter. In yet further or
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embodiments, the dissolution occurs in less than about 2 minutes. In some embodiments,
the dissolution occurs in about 1 minute. In still further embodiments, the dissolution
25  occurs in less than about 1 minute. In yet further or additional embodiments, the dissolution

results in a clear solution.

Reconstituted Salmeterol Formulation Further Comprising Fluticasone

[0047] In a ninth aspect, provided herein are sterile salmeterol formulations that have
been reconstituted from a lyophilized composition that comprised lyophilized salmeterol or
30  apharmaceutically acceptable salt thereof and a bulking agent. In further or additional

embodiments, the sterile salmeterol formulation has been reconstituted from a lyophilized
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that is suitable for subcutaneous injection provides a
about 100 micrograms/milliliter. In furthet or additional embodiments, the fluticasone is
present in an amount of about 200 nanograms/milliliter to about 50 micrograms/milliliter.
25  In some embodiments, the fluticasone is present in an amount of about 300
nanograms/milliliter to about 25 micrograms/milliliter. In yet additional embodiments, the
fluticasone is present in an amount of about 500 nanograms/milliliter to about 15
micrograms/milliliter. In certain embodiments, the fluticasone is present in an amount of
about 600 nanograms/milliliter to about 10 micrograms/milliliter. In still further or
30  additional embodiments, the fluticasone is present in an amount of about 750

nanograms/milliliter to about 5 micrograms/milliliter. In some embodiments, the

fluticasone is present in an amount of about 800 nanograms/milliliter to about 3
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salmeterol formulation is administered or provided to the human subcutancously as a peri-

orbital or intra-orbital injection. In some embodiments, the reconstituted sterile salmeterol
25  formulation is administered or provided to the human subcutaneously to an abdominal
region or an ophthalmic region. In further or additional embodiments, provided is a
reconstituted salmeterol formulation wherein the formulation is administered or provided to
the human in the inside region of the knees, the middle to upper area of the upper arm
(including the tricep area), the submental area (including the area under the chin, for

30  example the wattle (which is understood to refer to the fleshy fold of skin in the submental
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provide a lyophilized sterile salmeterol xinafoate composition. In some embodiments, the

salmeterol or a pharmaceutically acceptable salt thereof that is solubilized further comprises
a non-ionic surfactant, an anti-oxidant, and/or a buffering agent. In some embodiments, the
buffering agent is citric acid or sodium citrate dihydrate. In one embodiment, the buffering

30 agent is citric acid. In another embodiment, the buffering agent is citrate dihydrate.
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e TR P e R s i o S etend] sty 53 R o5t

m crogr F0B4d]" am sothcaRHodimafls, HoRiGHE SiFed @ 19 RNGtcd Mok YNEJ?BH;BZ—@D- sal met er ol
is present in an anount of about 1 mcrogram gramto about 100

m cr ogr ategogamido)prapyldchotamit ke Bistpdipethyteng glycelies[inyidproyl rarbanylDut i casone i's
present 4 n an nt, of, abou i crogr ramqt o.abqut 0
m cr@gr aljr%% Od( 5%@%@?’?% dP?/%CB’ﬁnet%lgrz ?SPYSO é %&qgé%?l&irosﬁr%}%%&eiga{te ég)’l n an anount of
about 2 J¥-£dtR@ERNELE aBnbBo @ROLEth&ONDACEREG/ M Bty icantIn§ti-idcyf sit-her or

addi ti onal enbodinents, the |yophi [ized fluticasone is present in an anount

of aboutgld®@pyrinasiderdang/fgPamultapyadroside 36 dodricanadanetiglgncaande;trhdodecyl

| yophilized salneterol, is present jn an a t of about 3 m crograns/gram

to abouta'?smﬁﬁ%sﬁn‘g% PaRdegH AhP-maftas N B HuhPema vty bﬁﬁf‘ﬁtlllYlﬁléfngYCOI

flutica I . i i /gramto
Srﬁ&f'o_d'eéyll%ﬁ{%ﬁ%éta'e@ly?e'ﬁe Ry oﬁg%oﬂgaﬂ%géggeé%te@geﬁggg%ap 9

about 300 m crograns/ gram and t'he [yophilize present in an
anount chomatidedyl riter;dgkartsyl gneaghy ¢ad nadmododetsl ethar boraatiyloge giyicol N sone
enbodi mrents, the |yophilized fluticasone is present in an anount of about
200 mi orBYIIREREPYRTS: hS6tInY SR BURRREA L ARSh AT I TE AN zed

sal met enfpbndisrde&a Mter; 2t APhATRHA ctB{1cAL o 12 Tt/ 189D ANBUPE AR b AnARRUL 10
m crograns/gram ‘In yet furthéer of 15addifional énbodinents, the

| yophi | i&&dglubertyromsolkendimcthykse gtycolmam dadeayh tthef; Nrboninoyby-

m crograns/ gram and the |yophilized sal neterol i resent in an anmount of
About 6 T T SBraRREG N DS B CHOGr dHUPASE S OOBBIoTPHCS b
enmbogl MRt thyRin@\Wl A HmBhEdcic8yl cifer! ddcEASRNBy @M thodBhdBHESPLthky OPhi | €
conpositions conprising: (a) a lyophiliZed fluticasone or "a

phar macexstdctinldng ghoobpoadpdatadsayltetindt dntratinflgne(diycod mopofstriad¢cpbcthembatt-er ol or

h ticall t ab It t ; bul ki ; d (d
non- | oni SOsg P RE e e e TRy bR T et b T e T M asant. | n an
amount thafodode§HL@kr; }pem@éthh%ﬁégl mr}n&mgiaoéw@fe&;q%%&{y%@@ﬁeﬂ the

| yophilized salmeterol is present in an anmount that is equal to or |ess

t han abouondbogylrtrogreatrsthytcamnglyonl moneoatardsoyli athen mentactieldng ghyviol | zed
fluticasone i resent |.n.an anopnt. of, about 1 2 1 Crogr r to about
50" er dnranepaPERE SRyl fBER Moo TaR ol ot sRER LR L arount
of aboutpolRxRaNPRHATS tecd i dtker2RSYbx 2B 1dhaN 00 saEt g hBRox{dth Fehd 20 N

enbodi nent's, the |yophilized fiuticasone is present in an anount of about 5
m crograﬁ@ﬁgﬂ@wk%g@bwvowthﬂ@ﬁé@roé@ﬁ%ﬁ@ﬁémo yetheleng dp ptctiateed sal met er ol

is pres i t i It -

nanogr ane P S Sagl, BRS L e QB A Rl ALHS  BE M intdoty
present dafboanl)apodvsiycthfylcab Q8 tpr&yidne redgiod s drgcasaponing babitar?RQuiits keditams/ gr am
and the lyophjlized salneterol is. present in an anpunt of about 200

nancyr arfgsb@pal{;ﬁlifaée, 28BN Q@@ra]"?a?ﬂfai't%ys@ﬁ%’ sorpgtan oleate, sorbitan trioleate;
2011/ 08%%%%@1%{&{@%%5{ Qg&e%gﬁnonyl ether, nonylphenol ethoxylate; tetradecyl-B-D-

maltoside; tetracthylene glycol monodecyl ether, tetracthylene glycol monododecyl ether,




30 [0069] In further or additional enbodinents, provided are sterile
fluticasone and sal neterol |yophile conpositions conprising: (a) a

| yophi | i 2%0 2biwms84a1asone or a pharnaceuti cal |y accept abl @csaiseottiioerseof ; (b)
a lyophilized salnmeterol or a pharnmac®utically acceptable salt thereof; (c)
a bul king agent; and (d) a non-ionic surfactant, wherein the non- 5ionic
surfactant is selected fron1éN N-B|s£3 (D-gIuconanldo)propyl]cholanlde)

Bi s( pol y@tﬁm%ﬁ@ giyspé sronpieipdasyHethery ricvlerenglygol mongeyk gideh jiiahdgns c ol
dodecyl V. \ ene gl ycol
onodod éfﬁb B’&’A&’e eegltéégo %ﬂ%ﬁéﬁ%?ﬁ%& S[ég%]x%%c?%tﬁersé ctARGRSHIG

a-D-gl uaﬁ@woatyd)suhele Trleibjdyﬂe glljhsdi’mhdmm}ﬂ’adm& kthet; octoxynol- 9 octylphenol

n- dodecanoyl N- net hyl g canlde

n- dodecy? B3V 8 Sa@ate 0, F@H&z%@g@@ %ﬁ%&ﬁl@ ygai@g%@e ROIvEBaty :6)]/col
o yoat - fotgbite (HBBHAGHNC BN FoI oGRS THRABAREY s B ibRIpoL MR bR e

hexaeththneoghyﬁ@ﬁwﬂﬂh@heEﬁﬁﬁ&ﬂbm&thﬁmnlhﬁxamhhmmanepgbyﬁbMe@ﬁnooctadecyl
et her; aeth | ene gl ycol etr decyl et her; | phenyl. - pol yet hyl ene
gl ycol ; ﬁ@ﬂlw néoele(%hﬁ)éng% tﬁa 5 9f ge@ﬁ%%@f»ﬁ@ﬁﬁ%? @eﬂhéﬁ%@tmf’ene

gl ycol HQ&Q g&ﬂg?éﬁ{lot?&égsﬂbedl\ﬁe?aﬂ atﬁﬁ M{ﬂkm'g%aﬁﬂs% m%?d is s?_llected

N—nonanoy ucam ne; oct aet l'ycol nono
oct aet hﬁcenﬁl@rwmbomnogioﬂhc@lse endnartpl, dextemst hapkdenerogg. yIancdne ra:m’modmmdecyl

th h | t adecyl .eth t eth
oncbt S B Mg i€ LS pORARGE o B Hubt o SRR E SO A Ees Yot SBoite
nonodecylo@iilay: sam%ﬂéraﬁédwﬂc@ﬁﬁm%ﬁﬁ)@ﬂsemmqg@%k ﬁi&féremmnh@fﬁtﬂﬁy hee

gl ycol npnohexadecyl ether; 20 pentaethyl ene glycol nonohex et her;
pent aet m@mélsgilsw ic amnindo@tl@thercqmb@mem thp@nu@étd@ml@t’@gty@t#ol monooct yl

pol yoxy BT 6" i B PrtiO Gl or(EL BSHSET gBpskpgin "er

pol yoxydtdpHiend ?e@ﬂd: MBE%M %6Mboﬁt1&€descﬁ5éd/l@féﬁﬁt thy bemesoRRioalhay h ghisher ;
pol yoxyet hyl ene 40 stearate 8 éoxyethylene 50 stearate; polyoxyethylene 8
ste&@atémnﬁép96¥9@¥ﬁyﬁéﬁém2@b 9 826351 °Car bonyl ), pol yoxyet hyl ene 25

propyl ene glycol stearate; saponin; sorbitan laurate, sorbitan

monopal mi t at gﬂeﬁea@é,mmaﬁaﬁ@% Rec%g_fnla{ehasmgta%ﬁ @g@; GioROr i tan ol eat e,
sorbitan t_ yI— et her, nonyl phenol
ethoxy! qhfisgt ehl ycofﬁféasg ”@J kORb 5icud &L AR AN dlnkgaly I TRISHEEH) et her

t etraet hylene 5] raet nono e?radecyl

et her; todrité kaunef@eolg“bm&ﬂhno’iﬁhmm oaledy foCEﬁRUtanédds&ﬁbeﬂlcﬁfkﬁ)ngirisﬁ@ the step
nonododecyl ether, triethylene q@ﬁfol nmonohexadecyl et her, trlethylene

gl ycol rbrepeeing ebrphilized sterils gilaistere) %Pemoswﬁél%aé@ratféewp@%q%@r ulKing

t 1,
ol yaor e RF A Bl B A R BB BT e AR R S
pol ysor tiy«b;&nl(ﬁz]e,d s@ilgm@itmn&ﬁﬁh@ojommma eoBniqrnkfisant)at ent8dxidpatl ysor bat e
85; tyl d 1 -D nbod th
non- | o dg s paBFER A4t eﬁuy%t?r%%t iR R S L
embodi mepts, 1hR&RYLKINGHARE Qﬁlbbcﬁm%ﬁiseﬁ% %ﬁff%ﬁ&grhéeﬁﬁlsgﬁt% RcRYISbSLINT Of
| actose, nmannitol, dextrose, and sucrose. In one 5embodi ment, the bul king

agent i sifrate dibydrata. rﬁnmﬁ@n@nﬁmmntrém byffarng dgontids pigriagradt In motheet ose

nono ydrat dy% ag%b SOnme e %7 I the sterile fluticasone and

sal et erBIoY %ﬁ ¢ ﬂﬁﬁ%%?? §lﬁ?%glﬁgﬁ fonic surfactant is present from
about 1.[00%9]t 0 Ll crhBodieRifts\BE GhirnRkeithally aé@btabRtiuehrdadioney ght of the

| yophil e or the bul king agent is present in an anpunt
selected from Sterile Water for Injection, 0.9% sodium chloride solution, or 5% dextrose

solution. In one embodiment, a pharmaceutically acceptable diluent or carrier that is Sterile
Water for Injection is contacted with a salmeterol lyophile to provide a reconstituted sterile
30  salmeterol formulation. In further or additional embodiments, the non-ionic surfactant of

the sterile salmeterol lyophile composition that is reconstituted is present in the lyophile



10 of about 90 %to about 99 % by wei ght of the total conbined dry wei ght
of the Iyophile. In further or additional enbodi nents, the non-ionic

sur f act arwoi2e1ipsgegéent from about 2.5 % to about 7.5 % byCmaisgér/oofs24 he
total conbined dry weight of the |yopile or the bul king agent is present
in an anount of about 93 % to about 97 % by wei ght of the total conbined
dry weight of the lyophile. In yet additional enbodi nents, the non-ionic
sur f act atmqteropeesmpasitiopsn fp grcBGRItabautz Yt gbaouts of tige M%yomém@w%f t he
total c ht of the Iyophile or the bul king agent is present
in an aﬁgﬁ%ﬂ%ﬁg g&d@?‘%S % by wei ght of the total conbined dry weight of
the | yodooétd. InORmthdr drradﬁlubhzﬁemtmdlrmiﬂh theomatho & obpdpaeiyt sy etodshest®her i | e
fluticasone and sal tero ophil e ositions provided herein, the
COoNposi tsiteéﬁeﬁ mgigral ge t&Pﬁ’otﬁatrléé‘& q GEYRSHIRPRYS 11@6%’%&{8@@6%%o| ution,
for subcyhaneRusy GRS QT Bhb i of LHneRr AP eFbrm AhiidrDhBATUEEH!BY: 10 about

adm ni stration. In some enbodi nents, the conposition is suitable, upon
reconst|Mm&6@ﬁhwwmhmamfénuédusdsdhumﬂ@hﬂeﬁmrmshbomnpmmuusxammwn|stratlon

| t furth t t h t |
than ababons s8br5arrReCt: BBFCGHET By airmRECaPT TR G PRSI ned dry
wei ght  aimiodnént@RhY mBtholi Bf fRHhGAILERROELHIARNNS stdrile sARFRSSI hirRRaGrcont ai ns

| ess than about 2 % sol vent of co-sol vent by wei ght of the total conbined
dry wei ghat ipsuitahle foyabeitaacous mnjseian réfmdeﬁ greoielylizadn d@&&ﬁb@é rampuw— adont ai ns
Iess than S % th conbi ned
dry vvel Fﬁeq?r%t ﬁll[h % uya\?m% ﬂ?tls%otl%s H}ge)rA’ %\frethg r%il t oonfa Opthrri) egl nments, the

conposi tshmﬁbt@x@npr@sdaﬁ 1ﬂ ©8 Soinpagitiedpidr 13 r%o‘ﬁﬁﬁt&ﬁorba’s Jeedrghiiedy HPECtagttal
conbi ned dry wel ght of the lyophile. In certain enbodlnents the 30

conposi t4bent 3 Bingy %ﬁtﬂféhasehmanpémfweépr addifinad embodaients. the methed®fer at ure of
about O

conposi i 015 ang%gl} Cbol%_ﬁgtltﬁt 6?111 gs%gh %E{]éot?%gtfo élgaglgh%ﬁa%@ sggqgﬂagrt%g&r%%erotg? ure of
about 0 1ﬁjetmma;inouide5ﬁ)s@ublhm &0di $50688 4fdRaITS ISR drb DA AR forBid | dRea olng tis t ut ed
Fl uticas Formul ati pns [.007 In a fourteenth aspect,

pr ovidded H@&@qﬂ Oat i(w of Bheragandf %flrfawl P %r‘éfgaﬁa%ter@é@w%eb tituted froma
|y0ph'|N%ﬁ%o&ﬂﬁﬁ?ﬁbfkﬂﬂaﬁﬁﬁ&nﬁﬁﬁpﬂ&é%ﬂn&iH%HP@@Qﬂﬁr9&nﬁ2gﬂﬁﬁﬁ§%FUt'Cal|y
acceptabl e 'salt thereof; salnmeterol or a pharnaceutically acceptable salt
5thereoﬂhﬁmhbmhkﬂng@e@uﬂwrmawdnandammmmmncnsuhéam&mdwfpkmasmybyenbodlnents,
the Iyoph ri.sed nt I - oxi dant n _sone
enbod, maftwsiaHes R IRER 1 Sdarel fuptlarsahhssiBl Plnbrern clhuirila’an

anti - oxifgandr c%ﬂﬁ%l@és the Bidh beLAdI8g AGEREond dt aSHHAEN @d@ﬁﬁ@ﬂll&i&ﬁ&@taﬂl@%lﬂ yophile
further conprised a buffering agent. In further or ad i onal enbodi nent s,

t he Buf fthereeffodleetormpkitiont ri c acid or sodiumcitrate dihydrate. In one
10enbodi ment, the buffering agent is citric acid. In another enbodinent,
the buffqr)opeRgsMuddisbid il Satidal BhfipoMafS] |1 some enbodiments, the
reconsti -Unprlsed a pharnaceutlcally
accepta |I .1 ha el ect.ed from Ste tion, 0.9%
2oa um dnpefl ot DhirtneReSosd BsGSlEorbR Shflls BrhiaRt s Bl ent . Che
15phar mageptile @ahipysifies @(ﬂ‘hﬁlbﬁlltﬁ% dh) &8@bhilisedH@idabshe\brlaghafRdcehiidaB§t | ON.

[0074] In sonme enbodi nents e reconstituted sterile formulation conprises
r econst iaceqraable palit thergebie) & lwaphliléeqowé@@tﬁltol Pha Bhprageenicalbyeesepieblesplt | ess

than @0qlredOP MERARL ARl ]| ASLIARCLEAEANS L e doBglIRber gl that i

present 1n an ess an about mcrograns/mlliliter.
In some lmmmmosmbﬁ furehee behpitisek @al anti-oxidant and/or a buffering agent. In

some embodiments, the lyophile further comprises a buffering agent. In further
embodiments, the buffering agent is citric acid or sodium citrate dihydrate. In one
embodiment, the buffering agent is citric acid. In another embodiment, the buffering agent

30 s citrate dihydrate.



20f luticasone is present in an anount of about 100 nanograns/mlliliter to

about 100 mcrograns/mlliliter and the reconstituted salneterol is present
i n an anowotoufosstieut 2 nanograns/mlliliter to about 2BCT/US2011/021424
mcrograns/mlliliter. In further or 2dditional enbodi nents, the
reconstituted fluticasone is present in an anount of about 200
nanograns/mlliliter to about 50 mcrogranms/mlliliter and the

reconst i [0008d Kaomstesiodimentsdhy wdmeterol i the selmstenel xapafagipsalt orm. In

nanogr a L gter ot ] S e rther or
addi ti o@ﬁﬂag%ggélhhgéﬁls? ﬁlbt% E%@%é@sﬁtﬁ% @g& %&ta:[eclgéﬁéwds}p%r%s%# ﬁl| n an
amount admtaldonEnt 0k sabmegrohpslymidrph isipo&mdrph &bont. Bbadditionabeabadinichts) | it er

and the reconstituted salnmeterol |s sent in.an anouynt  of about 2
nanogr rtes HITRirl e Yni%p]_éb*o‘{ﬂ“nlﬂ-rrﬁbs_rt@g&& TR ffiop re.mlﬁotﬁhreg}t%,éh%
enbodi MedfSeteibNR ik %/‘E%l fllzirlﬁeilﬁlﬁge,fah‘dhio?@ﬁﬁgghésé, Me%ﬁ%ngslt%ﬁﬁélﬁa%g’ Aunt  of

about 400 nanograns/ m er to about m crogra iter and the
r econst iamurpltbus phaset er omixtgreghersentinione ambadiment, tiof salbetatol & amorphous.

nanogr a Iljliter to about 750 nanograns/mlliliter. In still further
oo miPEN' ¢ sohEeeaiBe e s RufuaE gha spdhetase] toftite cofpdiiton

2011/ 0884impRsdd tHrZdckePdifiétatSer MitRaSEHe fufbalN 1AFRY BinbedinRRL lt'l}]e @& asone

nanograms/ mlliliter to about 15 micrograns/mlliliter and the o
r econst iis flveerserd prepenate splé fgyme denemie ymbadiarasis thedyopibidasd fBiticasone is in a

nanogr a m'Il.iIi 1o t nanograns/m L l1iliter .In s eg}%dirrents,
he Pecargrt bty olShdReRi8ihs BRd<F RRBLATRAMa: phasy Sleryr Pai B30

nanogr ang/amhixhirt tHe@doft th ARG orldldMonkloghigsheith,| thé iyophilibeéhHutidagone or a
reconstituted sal neterol is present in an ampunt of about 10
nanogr arfifiedqepticallyaceeptabiotlt thggoinia by cairigl e nhasg, pepmoyphoypphase, a

enbodi ”%%?@%ﬂﬁeﬁfﬁkg%isEﬂﬂE-%ggﬁth{éé ﬁll?a%&rb‘? alriix rgfrﬁpefoifj dhddle Wﬁi@&ed’f about

750 nanogra r-toa t crograns/ m ter an

r econst ishlmacrobalimetceysalllinesphase agotymarph foratyannmogihoab phidse lbsemi-
nanograns/ m | liliter to about 50 panograms/ml]iliter. In yet further or
Addi B orfaYS BRI S BHIOPheBS AEEFL S b MBEIR P asone | s present in an

amount  qo4oUn BRRMRRAGH BB/ HUolirhdrt€ prdvid @O kteA MG ARMBAM | i i ter
and the reconstituted salneterol is present In an anmount of about 20

nanogr anslmgtérol lyopleite ¢oonpaisthon tRE fudine gompssasianlantiiaxedant. | Forssmmpknbodi ment s,

the reconstityted flutjcasone,is.present | n nt ,of out 900.
namour anBrR R Teaps Hs aetaat i hE S bR R B o RivePRERE I T Lt e
sal net erf@ithéror RAGHBAS] chibodiin@HD 'Igfﬁvi&fd iR etetil2Puticatiareat 3asdfarbll vbpHiRr toO
about 25 nanograns/mlliliter. I'n one enbodi ment, the reconstituted

f | ut30c agorwopigiop thas &pther pomprisere buffcong agratit Insopecanahpdame s, |the buffesingand t he

reconstitute - | .1 sent .| .Of out -
nanogr arieh TS et 180 8F Rl RSP Bl B, B aRTEPhaifsot RctsafRoe apsntiy
steril e digicngidatih anothfiadmbvasmbecthe batformsd adedt B8aittdtodihgdtayophi | zed
conposition that conprised fluticasone or_a_20pharmaceuti cal I%/, accept abl e

salt thdPB&l; Waomstcarbodimenty pepadsrds awicridaflnicasencamd spimetergl yophile

composition wherein the ratio of fluticasone to salmeterol is about 200:1 to about 1:1. In

25  further or additional embodiments, the ratio of fluticasone to salmeterol is about 150:1 to
about 1:1. In still further or additional embodiments, the ratio of fluticasone to salmeterol is
about 100:1 to about 1:1. In yet further or additional embodiments, the ratio of fluticasone
to salmeterol is about 50:1 to about 1:1. In some embodiments, the ratio of fluticasone to
salmeterol is about 20:1 to about 1:1. In further or additional embodiments, the ratio of

30  fluticasone to salmeterol is about 10:1 to about 1:1. In yet further or additional

embodiments, the ratio of fluticasone to salmeterol is about 50:1.



t hereof; a bul king agent; and a non-ionic surfactant, wherein the

formul ati on provides a solubilized or dissolved anount of fluticasone that
is at | eaw0D201008841530% of the anmount of the |yophilized PCEtiSc@sna2present
prior to reconstitution and/or a sol uilized or dissolved anmount of
salmeterol that is at |east about 50% of the anmount of the |yophilized

sal neterol 25 present prior to reconstitution as determ ned by HPLC after

about 2 [Meflt edlsemrenidedhanein gre sterHe Slgheasenpansl satnetstol {ypphide eprpesitions

reconsti . f0 L at.4 OV il 1z ' I . of
Fiuti casreina 4 Eh LB IR SR B SR LA e ISR AP AIR A o

fl uti cadgmghilizedsemict@dl @ra plarmecarsillytatcemabland! tercaf,g0) aibilkingegdermar

di ssol ved unt of salpeterol that is at . |east about 60% of the anpunt of
the | yomﬁlﬁﬁiri%e@%@m}fe%‘ﬁggtﬁntpwég@m fhsw%%flgﬁg?l&ﬂp@eewnr%ﬁm BrinFWst & ni ned
by HBLC abL&s.ofPouh a%ml!if'd?P%e@y QLigHi s5R¢ 'ebttél%lmbh{édfdﬂ& Wé?’h& 8f th@%g%il@,_”m

enbodi nents, the sterile reconstituted fornulation provides a solubilized

or di ssaindelt sumetatol of predent incasmmeint hiabous 0. 8000 le4std abingut 1 769% weighhef anount
of WO 2011/Q088413PCT/ US2011/ 021424 34 ophi li zed.fl uti casope. present

ot or t A% B ROTPLET 5k a1 By 08 oob i 11 SR nubes BEORBENT o

sal met erfltichfAt ah@ s@netc@AIyope¥bmpedtiOls dR&RAMRN, Fhe %rbghi'li%&phi l'i zed

sal neterol present prior to reconstitution as detern ne y HPLC after

about 2 fhitisatoas iofresing soinamemt of abaped.0f &4 teegbout 0.83@V bowaigheefibdiatgnt s,

h ile. | f lat i . d il di | ved
L R L R e b D S P e

| yophi | igfedoitl us000as e ebdut 90N, By m@ight of theeeasédnitihéddryaeight 9BkHEbI | i zed
and/ or di ssol ved anount of salneterol that is at |east about 90%to about

100% of lyprhilgntsemepmbadanenss provideddy astaritetlaticpons and saimgserpblyoplyle
reconsti ' - ' - - r ] h$sel ption.
107 0076] 1 KoSoR SHERHF I ARG Bhe Kn@Rth & il SR Blu PUFFR S
has beerbpechOZ} Vit ecght afithatotal @phibincd edy woighoef the drophti@bndibopalinsedol
fluticasone or .a pharnmaceuti call ept abl t, thereof; sal meterol or a
phar’facdiPicedlt 52 6@%‘%@2F‘éo%il-qo)()ﬁfig/g@oafb,o%&[%&?‘{g i yaydrttofdhedotal non- i oni ¢
sur f act ai phardl deldie oPAR1dnile, surfactant was present in the lyophile
conposition priof to reconstitution in an anount of about 4 %to 15about 5
% of t hd00@tlal Dessmbédhbetciraye sterilgHtutisisonhend ydphicrd lydphile epmabstiemsbodi nent s,
the reconstituted sterile faornmulation is fornmul ated for, su t aneo

adni nt SePRITBIET (i 5P S Bhas PonBRraR T ALt P e SPEASE DUt ec
steril e [{osumctsh@ittérd] 04 pREMBOuHEABOlcKEREb1a sdlY BRRLF. & c COPRKIngiaBént;

sal meterol and fluticasone in a pharnmaceutically acceptable diluent. In

s ome0e niyodi(denna -ionitesugiastgnt, whicsin e dyardilized flegigasphais pagssOt in2nmimeynes. | n

someenibi(tsnea lofisusisnt adllegsns .
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Therapeutic and Cosneti c Methods of Using Fluticasone and Sal neterol [0077]
In a fifeehodtmens slackyoriyliesd fetraspaeds Aresgns it ysHBewE ofpbQuidr apeut i ¢ met hods

25 S P : ) il el udie '
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conpositiqn that conprised uti casone or a pharmaceutjcally acceptable
salt th }m%‘ﬁﬁﬁ’ﬁ%%n@PBﬁ“ﬁﬁJémt?ﬁ%%Eﬁﬁ?“ééﬂ RANREES A Ssal ¢ t her eof ; a

bul ki ng. AR7Hkim2BAnPoNBBal RV FichHhfALAR and e ARIFRiIBEPAMERAS % plih
yophi l'i ze
in an amount of about 250 nanograms/gram to about 200 micrograms/gram. In certain

embodiments, the lyophilized fluticasone is present in an amount of about 15
30  micrograms/gram to about 300 micrograms/gram and the lyophilized salmeterol is present
in an amount of about 500 nanograms/gram to about 150 micrograms/gram. In some

embodiments, the lyophilized fluticasone is present in an amount of about 20



30 conposition further conprised an anti-oxidant. In some enbodi nents, the
| yophilized sterile conposition further conprises an anti-oxidant and/or a
buf f eri ngvaegemntoss41da sone WO 2011/ 088413PCT/ US2011/ 02142¢TAB2@ood4rent s,
the lyophile further conprises a buff¥®ring agent. In further or additional
enbodi nents, the buffering agent is citric acid or sodiumcitrate

di hydrate. In one enbodinent, the buffering agent is citric acid. In

anot her TBiHeaIRERRM oRbow A apicHprapEaan andthe pyopbiligphydmatceol iSpGeer8] | n
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enbodi nent, the pharnmaceutjcal]y acceptabl e diluept. i terile Water for
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enbodi nent S, t he reconstitut ed steri [ e sal met er ol fluti casone
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an indication selected . frop.the group consisti f. abdom nal, .adi posity,
g onamHEEEY B Gatob DB raroe aaar o b et R S RSN R cor  ai n
enbodi MERLA anfollBt SFRGEMST Midib@IMS Rinh tLatal PRhREBEradRGrdh Ul §asone
formulation is adm ni stered or provided subcutaneously. In 15sone

enbodi nembodimends, teclyaphilized Beticgsanciis preserit rparepmpurdiod abqui2Pe asone
formul ation is m ni ster or. provi to ¢t h n 2ous|ly.as a
pon B bi t o RO oS Bh S0 el il helE R T MR R g ok

r econst iih uh @thoshiestiabutsemited @amk/gadntl td Abdlut CRERGRBRAKAAL 0SS
adm ni stered_or provided to the human subcutaneously to an abdom nal region

or an ophtedimens. tgyivephiliped fuficasmae ippreaendin pbaapu phabueA?s, provided is
20 ' | | i | at| gy

For mul ac ooty BanF @ HSELEIR m Al bkl RV | AR E LR HRA IR ESnC i on

of the kneesamouhtofrabdal emiwmogrppeforan eaatolit 1 (eicrpgramsagram ( i Ingkufdirthgr drhe

tricep area), the subnental area (jpcluding the area under the chin, for
exanl e %dﬁg?%ketm@dfw%ﬁﬁ? %Yoalﬁﬁé?dsﬁ%t&&sw 1 pregent i an oyt ol ﬁwgﬁa of skin

in the sybmRRiAYeAREMdYhe RopPRiliZEMAlheted1§s AROI R an HGudtbPSbok B8 | NNET
t hi gh, the outer 25thigh, the buttocks, the |ower back, the upper back or

t he cheghicrdgd@Bggrammtofabputemicogrodisfgem.s, provi ded herein is a cosnetic

nmet hod isjng adm.nistering or providi .including for exanpl e by
Subcut ardigl aMPACeTReRdRa povidsdrenledichrobe ant helmstse Tipife
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in an amount that is equal to or less than about 50 micrograms/gram and the lyophilized
salmeterol is present in an amount that is equal to or less than about 500 nanograms/gram.
In some embodiments, the lyophilized fluticasone is present in an amount of about 1

25  microgram/gram to about 50 micrograms/gram and the lyophilized salmeterol is present in
an amount of about 25 nanograms/gram to about 500 nanograms/gram. In certain
embodiments, the lyophilized fluticasone is present in an amount of about 5
micrograms/gram to about 35 micrograms/gram and the lyophilized salmeterol is present in
an amount of about 100 nanograms/gram to about 350 nanograms/gram. In one

30 embodiment, the lyophilized fluticasone is present in an amount of about 9

micrograms/gram to about 20 micrograms/gram and the lyophilized salmeterol is present in

an amount of about 200 nanograms/gram to about 250 nanograms/gram.



WO 2011/ 088413PCT/ US2011/ 021424 36 [0081] In some enbodi ments, the
reconstituted sterile salnmeterol and fluticasone formulation is provided
cosnet i cawbyotioss4die human to affect a shape, contour, orCafse@ananses of the
human body. In further or additional ®nbodi mrents, the shape, contour, or
appearance is in a region of the body (e.g., the abdonminal region) or the
eye region of the human. In 5 certain enmbodi ments, the fornulation is

adni ni stl8peY o fﬁﬁb@m@édlﬁ@n%lr@@h@d%@msj pEvidoiee etile hgicasonsandr bi tal or
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rreero tIO 1S nistere

fluticasone and or or provided to the
human sybatihareessdly\actatabic @tlxdhmeﬂal(b)raelgoptnhmd ammeapil bad phaemaegitionlyof a

human. Met hods of Manufacturing Flutic sone and Sal neterol Lyop
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| yophi | 1;3d et & SRERASErh O, NGS5 1(BL grlﬂconﬁhﬂc}@ﬁepgﬁ]éﬁggdrgﬁeﬂ uticasone or

a pharmaceutical |y acceptable salt thereof
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sterile conpdsition n sone enbodi nents, solubilization step further
conpr i sesdsdzcartviyl Nzmethyiriuantide; axd ddiaogl oaDelmmtoﬁdd) ufdodecyl ¢-Rgraitosidenn-sone
enbodi nents, the solubilization step further conprises solub|I|2|ng a

buf f&r i ﬁ%j’xééj‘@ﬁltﬁ D-maktoyridq: deptgethulgng glu eplanonadsedicthertheptachiglanarteel ng agent

is citri fhe
bufferi nrémgo;aen gfli gt%%?;h g&&h@eﬁé glngélan&l{ "Elelgetfadg‘l glr%? h%?? ?l?gﬂ&?%é}y? eri ng agent
20i s ci trhedoelodidyy cihat; BexdefiB3ik dlyros mvrolkksxhdetyirethtss heid’e&lysk@le\geyﬁol or
co-solvent is selected fromtert-butyl alcohol, n-butanol, ethanol
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sol ution through a er. In one enbodinment, the filter is m cron
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transiti nts,
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still funéreetradecydddict;icenal-Brdiocipyeinbside;tivataotiyteno glycobmbhadec gndthani t hi n
the Iyophilized corrp05|t| on is 30 present in an anmount of about 5.0 % by

wei ght drentapibyiese glycebmpnerodee thﬁ/éunjﬁtae@fﬂepﬁ elycglpanehsxadopy) cther;
2013 0094 3pETSER A4 A o MRSt csone an
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stearate; polyoxyethylene 50 stearate; polyoxyethylene 8 stearate, polyoxyethylene
25  bis(imidazolyl carbonyl), polyoxyethylene 25 propylene glycol stearate; saponin; sorbitan
laurate, sorbitan monopalmitate, sorbitan stearate, sorbitan tristearate, sorbitan oleate,
sorbitan trioleate; polyethyelene glycol trimethylnonyl ether, nonylphenol ethoxylate;
tetradecyl-B-D-maltoside; tetracthylene glycol monodecyl ether, tetracthylene glycol
monododecyl ether, tetracthylene glycol monotetradecyl ether; triethylene glycol
30 monodecyl ether, tricthylene glycol monododecyl ether, triethylene glycol monohexadecyl

ether, triethylene glycol monooctyl ether, tricthylene glycol monotetradecyl ether;

octoxynol-9; octylphenol ethoxylate; polysorbate 20, polysorbate 21, polysorbate 40,



sal meterol or a pharmaceutically acceptable salt thereof; (c) a bul king
agent; and (d) a nonionic surfactant. In sonme enbodi nents, the |yophilized
mat eri al Woroheé8sgaenpri ses an anti oxi dant. I n sone enbo@CwAIsREL1/021e4

| yophilized material further conprised an anti-oxidant and/or a buffering
agent. In sone enbodi nents, the |yophile material further conprises a 10
buffering agent. In further or additional enbodinents, the buffering agent
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sur f act dadtodesmpichserte.i n the | yophile fluticasone conposition is in an

amount of about 4 %tq about 5 % of the total cqnbined dry weight of the
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25di ssolution. Kits for Therapeutic and Cosnetic Use [0086] In a
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conpri sivaggla oftias IFestele IicadtlayldiBi0as catbodihdtd] itheifmtionic saatdthidris pleSont an
injector; and (d) (! nstructi ons for reconstitution of the | yo%gl i zed

mat eii al framabedh P Ehowdnd i bt Waighbef the tofalirarmbined diy wsiht ehthedyapbHe s, t he
WO 2011/ T ' £S j ] ses a
yonhi | 190 Rkip eyt et ol br GRIR0S 2By ot bt bR ufIRILEES
enbodi maty sycighnef kictlyaphitpr i ses a vial that conprises a |yophilized materi al

t hat i | et .. In furth ddi t.j ) nbodi ts, i ded
B R AT S N B LR
that co Wéﬁlﬁl%%ohﬁ{ﬁﬁﬁbﬁé_ ﬁr%dildéél hé{reiélf} ?f&%ﬁlp%ﬁ‘iﬁoh }Isgslglg'thﬂ)lb,zlgﬁlr(ﬁr@édﬁﬁﬁt%{i% withn

still fuft'her or "additional enbodinents, provi IS it that contains a

phar2gac emtdqueduspotiorgbakibeucinéars npervorbatal, miterorbhiat ol intrembsoiaed fr om
Sterile Water for Inj ecting 0. Q%ﬁ%di um chl ori de slol ution, or, 5% dextrose

sol ut i orfSTISGHLOT Jp HEF CBPOLETE: BIAPTERYEER Met& IS8R thedS eI Rt ¢ hat
cont ai NsinaubdlisQ6kfbn WL Otah&Sis aBMBGeI 0RO M étTartRert@gddiBiondls needl el ess,
or conprises a subcutaneous applicator. 10 BRI EF DESCRI PTI ON OF THE
DRAW NGSmbodiments, the composition contains less than about 3 % solvent or co-solvent by weight
of the total combined dry weight of the lyophile. In certain embodiments, the composition
25  contains less than about 2 % solvent or co-solvent by weight of the total combined dry
weight of the lyophile. In some embodiments, the composition contains less than about 1 %
solvent or co-solvent by weight of the total combined dry weight of the lyophile. In still
further or additional embodiments, the composition contains less than about 2 % water by
weight of the total combined dry weight of the lyophile. In certain embodiments, the
30 composition is stable for a period of at least 4 weeks at a temperature of about 0 °C to about

50 °C. In yet further or additional embodiments, the composition is stable for a period of at

least 6 months at a temperature of about 0 °C to about 50 °C.



[0087] The features of the enbodi nents described herein are set forth with
particularity in the appended clains. A better understanding of the

f eat ur es wodoHdssIBages presently descri bed herein w || Pog/ushaiaionsds by
reference to the follow ng detailed dé@scription that sets 15forth
illustrative enbodinments, in which the principles are utilized, and the
acconpanyi ng draw ngs of which: &0088] FIG 1 shows an illustrative process
schemati c forRespayiutad Fhricagong apd Sa oBhat e | yophi | e. [ 0089]
FIG 2 shows an illustrative process schematic for preparation of a

sal net erl80720xinrrafoureanth gspgpl brovidedderin BlaGterde &rowdation thdtlhasbeeat i ve
process sche ic for preparation of a.f|luticasone..propionate and
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therapeutic agents for the treatnment of different conditions. They are

subj éct ,thefele o drlkingagshy ené anonvietiapirfactant.pip somscenpodimens.dheilyephilized
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1713- carhaidaifais ¢heab1ﬁ?efrﬁ1§%%§ﬁtq§ Btk M@md&rﬁémam dinfRRICFh one _
anti-inflammtory activity. In aerosol tform fluticasone propionate is
convent i cortaidingeny thp bn ek ingyageWNOs 204i¢ AOE 84l 3ROTYr UBHOA M @R U Yuff@ing agent

m croni zatio ..F%Eticasone propi onate al so forms a suspensi on when m xed
with cert SACBPIYUNEs. Effective topical treatnent of a condition using

fluticaggoes)i Sinl sofict@thodimd M€ thbickodsvin®éd Sttt ifSARRRROCRARKE BeHriséd & powder
or suspension to be dispersed effectively across the site of treatment.
Thi s | i mhaenicentierblyescaptabde diduent Bt isoplected gt $tenls Witeh far|Tugerieers 81980
S5inmpractjcal . ‘Further .whilg the use of. solution forms containing a
thor apeubhg g i Bliglhs SR o RhigR aptb i o Rt Do as
ef feot | \@abﬁ@@w@llgmeé@lmé ditucagRBt&rila VeatkoWmjédiodr eak down i f the
t herapeuti c agent has been in solution for an extended period of tine.
[0092] DE8YHIi bEdoReresthodinents. fespisrenstbiticd Berig fMBatiasrRedyInseon conpri si ng
fluti Ca%@éb%s@ﬁuejd%ﬁ‘ic%% "tt?a!t isg%r &nf AR BRASnP Bqulal &5 §ALss WA dbou sy
reconstituted 1n a suitable solvent,

micrograms/milliliter and reconstituted salmeterol that is present in an amount equal to or

less than about 25 micrograms/milliliter. In some embodiments, the reconstituted

20  fluticasone is present in an amount of about 100 nanograms/milliliter to about 100
micrograms/milliliter and the reconstituted salmeterol is present in an amount of about 2
nanograms/milliliter to about 25 micrograms/milliliter. In further or additional
embodiments, the reconstituted fluticasone is present in an amount of about 200
nanograms/milliliter to about 50 micrograms/milliliter and the reconstituted salmeterol is

25  present in an amount of about 2 nanograms/milliliter to about 1 microgram/milliliter. In yet
further or additional embodiments, the reconstituted fluticasone is present in an amount of
about 300 nanograms/milliliter to about 25 micrograms/milliliter and the reconstituted
salmeterol is present in an amount of about 2 nanograms/milliliter to about 1
microgram/milliliter. In certain embodiments, the reconstituted fluticasone is present in an

30 amount of about 400 nanograms/milliliter to about 20 micrograms/milliliter and the
reconstituted salmeterol is present in an amount of about 4 nanograms/milliliter to about

750 nanograms/milliliter. In still further embodiments, the reconstituted fluticasone is



provi des a non-suspension (e.g., solubilized) formwhich may be aseptically
sterilized by passing the solution through a suitable 0.2 mcron filter and
subsequenwbyondiss41Bst ered for parenteral (e.g., subcut am€oas201poOnr4R4 bit al ,
intra-orbital, and intramuscul ar) adm3ni strati on. The reconstituted

non- suspensi on form provides a clear solution which is, in other
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salneterol). For exanple, in certain situations, a non-ionic surfactant is
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further or additional embodiments, the sterile reconstituted formulation provides a

solubilized or dissolved amount of fluticasone that is at least about 75% of the amount of



solvent or co-solvent to forma bulk solution; (ii) sterilizing the bulk
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reconstituted from a lyophilized composition that comprised fluticasone or a

pharmaceutically acceptable salt thereof; salmeterol or a pharmaceutically acceptable salt

thereof; a bulking agent; and a non-ionic surfactant. In some embodiments, the lyophilized
30 composition further comprised an anti-oxidant. In some embodiments, the lyophilized

sterile composition further comprises an anti-oxidant and/or a buffering agent. In some



30 solvent or co-solvent to forma bulk solution; (ii) sterilizing the bulk
solution; and (iii) lyophilizing the sterilized bulk solution to provide a
| yophi | i 2%0 2811¢08841@ conposition. In sonme enbodi nents, pPoTiused 1031424
reconstitution method of preparing a ¥ornulation that is WO
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express l.at | . . r i 1 JEor
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expressed are wth respect to the total volume of the reconstituted
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reconstituted.sterile .fluticasone fornulation,c ri sing reconstituted
fFuti cadoiBOEHSRE S pamipdeHor PR dRatm Mo SBSTE e Ty & sbF SNt i1 ter
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t her eof ,ar@nsf thShppo o iatiuding thé trichp brca), thd subtededr sico gidclubng,thd frea
enbodi nents where the adm ni stration or provision of nore than one agent is

provi dedindgmige clyip foy e1308/g Ahcawettle Ombish 15 widerspopdgg refer to the fleshy fold of

skin in the submental area of a patient)), the abdomen, the hips, the inner thigh, the outer
25  thigh, the buttocks, the lower back, the upper back or the chest.
[0080] In further embodiments, provided herein is a cosmetic method comprising
administering or providing, including for example by subcutaneous administration, to a
human a sterile salmeterol and fluticasone formulation that has been reconstituted from a
lyophilized composition that comprised lyophilized salmeterol or a pharmaceutically
30  acceptable salt thereof, lyophilized fluticasone or a pharmaceutically salt thereof, a bulking
agent and a non-ionic surfactant. In some embodiments, the lyophilized composition

further comprised an anti-oxidant.



adm ni stration or provision includes concomtant (e.g., as part of the sanme
formul ation), sequential (e.g., separately but one agent adm nistered after
t he ot herwaizotiossaadn accept abl e period of tine), and coneamrrsne11el4g4 , at
the sane tinme but the agents are, e. 6, in different fornulations).

5[ 00100] Unl ess defined otherwi se, all technical and scientific terns used
herein have the sane neaning as comuonly understood in the art. Bul k

Sol ut i 00080 1psprpeshodbaenth dheicgonstinted seyle splaeterelamd JLiticrors pr epared by
| yophi | ig] 4t 4 > I il ' ' | \ by way
of “excarpip Az £ g d RO G TERih Bl SHIRERONEDL or AHRSe
accept ahifehshalma, baaly. dn Gotier naiddiivriahenbadimlentspthe skapepebint@it or dppearadel ve

i ngredi ent described herein to he |yophilized is substantially
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salts. [ 00103] Salneterol is along acting, selective, and liophilic

beta adrenergi c receptor agonist 20and has the chem cal structure: HO O
ININ/*N H . %ﬂeﬁhods tManufoetupne Flugeasgne and $almgrereldivephide sal t of sal neterol

i ncl udes the xinafoate salt, shown bel ow. WO 2011/088413PCT/ US2011/021424
44 10 [0082] In a sixteenth aspect, provided herein are methods of preparing a lyophilized

sterile composition comprising: (i) solubilizing fluticasone or a pharmaceutically acceptable
salt thereof; salmeterol or a pharmaceutically acceptable salt thereof, a bulking agent, a non-
ionic surfactant, and optionally an anti-oxidant, with a solvent or co-solvent to form a bulk
solution; (ii) sterilizing the bulk solution; and (iii) lyophilizing the sterilized bulk solution to

15  provide a lyophilized sterile composition. In some embodiments, solubilization step further
comprises solubilizing an anti-oxidant and/or a buffering agent. In some embodiments, the
solubilization step further comprises solubilizing a buffering agent. In further or additional
embodiments, the buffering agent is citric acid or sodium citrate dihydrate. In one
embodiment, the buffering agent is citric acid. In another embodiment, the buffering agent

20 1is citrate dihydrate.
[0083] In some embodiments, the solvent or co-solvent is selected from tert-butyl alcohol,
n-butanol, ethanol, iso-propyl alcohol, dimethyl sulfone, chlorobutanol, Sterile Water for
Injection, 0.9% sodium chloride solution, 5 % dextrose solution, or mixtures thereof. In
certain embodiments, the methods described herein further comprise sterilizing the bulk

25  solution comprises passing the bulk solution through a filter. In one embodiment, the filter
is a 0.2 micron filter. In further or additional embodiments, the bulk solution has a glass
transition temperature of about -35 °C to about -25 °C. In some embodiments, the
lyophilized fluticasone and/or salmeterol is in an amorphous phase. In still further or
additional embodiments, the non-ionic surfactant within the lyophilized composition is

30 present in an amount of about 5.0 % by weight of the total combined dry weight of the
lyophile.
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that is about 90% to about 100% of the amount of lyophilized salmeterol present in the

composition prior to reconstitution as determined by HPLC after about 2 minutes of

25  dissolution.

Kits for Therapeutic and Cosmetic Use

[0086] In a seventeenth aspect, provided herein are kits for therapeutic and cosmetic use.
In one embodiment, provided is a kit comprising: (a) a vial comprising lyophilized
fluticasone and/or lyophilized salmeterol; (b) a vial comprising a pharmaceutically

30 acceptable diluent or carrier; (c) an injector; and (d) instructions for reconstitution of the

lyophilized material and optionally administration to a human. In some embodiments, the
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25 [0091] Tradltlonally, suspension forms have been used to deliver various therapeutic
agents for the treatment of different conditions. They are subject, however, to physical
instability by flocculation and/or aggregation. Suspensions can affect both the ability of the
therapeutic agent in the medicament to be dispersed at the intended site of treatment and its
bioavailability once administered. Fluticasone propionate is the approved name for S-

30 fluoromethyl-6a, 9a-difluoro-11B-hydroxy-16a-methyl-17a-propionyloxy-3-oxandrosta-
1,4-diene-17-carbothioate, a corticosteroid known to exhibit topical anti-inflammatory

activity. In aerosol form, fluticasone propionate is conventionally prepared by
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herein is about 0.2 mcrons. The size and surface area

described herein are, in other embodiments, stable at various temperatures for extended
periods of time. Further, the clear solution permits aseptic filtration and removes the need

25  for the requirement of other sterilization techniques such as terminal sterilization which
would compromise the salmeterol and/or fluticasone drug product stability.
[0093] The lyophilized compositions and reconstituted formulations described herein
provide numerous advantages over prior art compositions and formulations. For example,
in some embodiments, the active ingredient(s) of the compositions and formulations

30 provided herein standing alone are poorly soluble in aqueous solutions. As discussed in

more detail herein, co-solvents, including lyophilization solvents, are provided. As

described herein, in certain embodiments, co-solvents are utilized to solubilize the poorly
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the sa
solvent or co-solvent to form a bulk solution; (ii) sterilizing the bulk solution; and(iii)

lyophilizing the sterilized bulk solution to provide a lyophilized sterile fluticasone
composition. In still further or additional embodiments, provided are reconstitution

25 methods of preparing a fluticasone formulation that is suitable for subcutancous injection
comprising the step of contacting a lyophilized sterile fluticasone composition that further
comprises a bulking agent and a non-ionic surfactant with a pharmaceutically acceptable
diluent or carrier.
[0095] Also described herein, in certain embodiments, are lyophile salmeterol

30 compositions comprising lyophilized salmeterol or a pharmaceutically acceptable salt
thereof and a bulking agent. In some embodiments, the salmeterol lyophile further

comprises a non-ionic surfactant, an anti-oxidant, and/or a buffering agent. In some
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lyophilizing the sterilized bulk solution to provide a lyophilized sterile composition. In

some embodiments, provided is a reconstitution method of preparing a formulation that is
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such, in this embodiment provided is about 1 microgram of reconstituted fluticasone per 1

milliliter of the total volume of the reconstituted formulation.

[0099] Provided herein, in certain embodiments, are therapeutic and/or cosmetic methods
30 and uses including the administration or provision of (1) fluticasone and salts thereof, (2)

salmeterol and salts thereof, and (3) combinations of them. It is understood that, in

embodiments where the administration or provision of more than one agent is provided, the
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F . Pharmaceutically acceptable salts of fluticasone include but

are not limited to the propionate and furoate salts.
[00103] Salmeterol is a long acting, selective, and liophilic beta adrenergic receptor agonist
20 and has the chemical structure:

OH

HO OH

NN
©/\/\/O N
. An illustrative pharmaceutically

acceptable salt of salmeterol includes the xinafoate salt, shown below:
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homogenous liquid mixture (figures 1, 2, and 3 refer to the substantially homogenous liquid
mixture as a “concentrate.”) In some embodiments, the solvent, such as a lower alcohol and

10 therapeutic agent, such as fluticasone or salmeterol or a pharmaceutically acceptable salt
thereof, are combined at a temperature sufficient to dissolve the therapeutic agent and
ensure that the solvent is in a liquid state, and then mixed by vortexing to form a
substantially homogenous liquid mixture. In some embodiments, the mixing takes
anywhere from about 10 minutes to about 3 hours. In certain embodiments, the mixing

15 occurs for a period of about 15 minutes to about 2 hours. In further or additional
embodiments, the mixing occurs for a period of time of about 30 minutes to about 90
minutes. In one embodiment, the mixing occurs for about 60 minutes. Optionally,
sonication, the use of a static mixer, blade mixer, homogenizer and the like, will in some
embodiments, follow to ensure complete dissolution.

20 [00105] In one embodiment, the organic solvent comprises lower oxyhydrocarbons, lower
halohydrocarbons, lower haloxyhydrocarbons, lower sulfoxyhydrocarbons, lower
cyclohydrocarbons and combinations thercof. In one embodiment, the solvent system
includes, but is not limited to, tert-butyl alcohol, isopropyl alcohol, methanol, ethanol,
acetone, acetonitrile, cyclohexane, chlorobutanol, dimethylsulfoxide, hexanol, benzyl

25  alcohol, acetic acid, pentanol, n-propanol, n-butanol, methyl ethyl ketone, dimethyl sulfone,
chlorobutanol and combinations thereof. In other embodiments, the solvent for use in
preparing the lyophilized compositions described herein includes lower alkanols, such as by

way of example only, ethanol, isopropyl alcohol and tert-butyl alcohol. In other
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embodiments, the solvent is tert-butyl alcohol. In still further or additional embodiments,
the solvent is ethanol.
[00106] The term “lower oxyhydrocarbons” as referred to herein means compounds
possessing hydrocarbyl radicals and oxygen atoms having from 1 to 8 carbon atoms and
5  from 1 to 4 oxygen atoms. Examples of “lower oxyhydrocarbons” include, but are not

limited to, lower alkanols, lower ketones, lower carboxylic acids, lower carboxylic esters,
lower carbonates, and the like.
[00107] In some embodiments, the organic solvent is from about 0.1 % by volume to about
30 % by volume of the bulk solution. In other embodiments, the organic solvent is from

10 about 0.5 % by volume to about 15 % by volume of the bulk solution. In further
embodiments, the organic solvent is about 0.1 % to about 1% by volume of the bulk
solution. In other embodiments, the organic solvent is less than about 10 % by volume of
the bulk solution.
[00108] In other embodiments, the bulk solution forms a substantially homogenous

15  mixture having a temperature in the range of about -10 °C to about 50 °C.
[00109] In further embodiments, the bulk solution comprises a bulking agent. In some
embodiments, the bulking agent is selected from lactose, DL-alanine, glucose,
D(+)trehalose dihydrate, sucrose, maltose, D(+)raffinose pentahydrate, sodium saccharin,
starches, modified celluloses, dextrins, dextrans, glycine, sodium chloride, calcium

20  carbonate, sodium tartrate and calcium lactate. In other embodiments, the bulking agent is
lactose monohydrate.
[00110] In some embodiments, the bulking agent is dissolved in a pharmaceutically
acceptable carrier, such as for example, Sterile Water for Injection, and heated to a
temperature sufficient to allow dissolution. In other embodiments, the bulking agent

25  mixture is cooled to room temperature and a non-ionic surfactant is added.
[00111] Non-ionic surfactants include: (N,N-Bis[3-(D-gluconamido)propyl]cholamide);
Bis(polyethylene glycol bis[imidazoyl carbonyl]); Polyoxyethyleneglycol dodecyl ether;
Polyoxyethylenglyceroltriricinoleate 35; decaethylene glycol monododecyl ether; N-
decanoyl-N-methylglucamine; n-decyl a-D-glucopyranoside; decyl f-D-maltopyranoside;

30 n-dodecanoyl-N-methylglucamide; n-dodecyl a-D-maltoside; n-dodecyl 3-D-maltoside; n-
hexadecyl B-D-maltoside; heptacthylene glycol monodecyl ether; heptacthylene glycol
monododecyl ether; heptacthylene glycol monotetradecyl ether; hexaethylene glycol
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monododecyl ether; N-nonanoyl-N-methylglucamine; N-nonanoyl-N-methylglucamine;

5  octacthylene glycol monodecyl ether; octacthylene glycol monododecyl ether; octacthylene
glycol monohexadecyl ether; octacthylene glycol monooctadecyl ether; octacthylene glycol
monotetradecyl ether; octyl-B-D-glucopyranoside; pentacthylene glycol monodecyl ether;
pentacthylene glycol monododecyl ether; pentacthylene glycol monohexadecyl ether;
pentacthylene glycol monohexyl ether; pentacthylene glycol monooctadecyl ether;

10 pentacthylene glycol monooctyl ether; polyethylene glycol diglycidyl ether; polyethylene
glycol ether W-1; polyoxyethylene 10 tridecyl ether; polyoxyethylene 100 stearate;
polyoxyethylene 20 isohexadecyl ether; polyoxyethylene 20 oleyl ether; polyoxyethylene 40
stearate; polyoxyethylene 50 stearate; polyoxyethylene 8 stearate, polyoxyethylene
bis(imidazolyl carbonyl), polyoxyethylene 25 propylene glycol stearate; saponin; sorbitan

15 laurate, sorbitan monopalmitate, sorbitan stearate, sorbitan tristearate, sorbitan oleate,
sorbitan trioleate; polyethyelene glycol trimethylnonyl ether, nonylphenol ethoxylate;
tetradecyl-B-D-maltoside; tetracthylene glycol monodecyl ether, tetracthylene glycol
monododecyl ether, tetracthylene glycol monotetradecyl ether; triethylene glycol
monodecyl ether, triethylene glycol monododecyl ether, triethylene glycol monohexadecyl

20  cther, triethylene glycol monooctyl ether, triethylene glycol monotetradecyl ether;
octoxynol-9; octylphenol ethoxylate; polysorbate 20, polysorbate 21, polysorbate 40,
polysorbate 60, polysorbate 61, polysorbate 65, polysorbate 80, polysorbate 81, polysorbate
835; tyloxapol; and n-undecyl B-D-glucopyranoside. In one embodiment, the non-ionic
surfactant used in the bulk solution is polysorbate 80.

25  [00112] In further embodiments, the salmeterol concentrate is added to the bulking
agent/non-ionic surfactant mixture and mixed using methods described herein.

[00113] In further embodiments, an anti-oxidant is added to the bulk solution. In yet
another embodiment, the anti-oxidant is ascorbic acid.
[00114] In a further embodiment, a buffering agent is added to the bulk solution. In yet

30  another embodiment, the buffering agent is citric acid monohydrate and/or sodium citrate

dihydrate.
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sterilized. In one embodiment, the substantially homogenous bulk solution/liquid mixture is
5  filter sterilized before lyophilization. In another embodiment, the filtration sterilization step
is performed to remove any contaminants of, e.g., bioburden, in the bulk solution/liquid
mixture and provide a relatively/substantially sterile solution. “Sterilized” or “substantially
sterile” is defined by a process which all viable forms of microorganisms are removed or
destroyed, based upon a probability function.

10 [00116] Suitable filters include sterile filters that are compatible with organic solvents. A
suitable filler includes, for example a cellulose filter. In one embodiment is a method of
sterilizing the bulk solution comprising the use of a poly(tetrafluoroethylene) (PTFE) filter
as it is generally compatible with alcohols and related organic or organic-aqueous media,
including tert-butyl alcohol and/or ethanol. In another embodiment, the filter used in the

15 methods described herein is composed of poly(ether-sulfone). In further embodiments, the
filters are selected from filters composed of polyvinylidene fluoride, polypropylene and
nylon.

[00117] In some embodiments, the porosity of the filter is from about 0.1 to about 0.5
microns. In another embodiment, the porosity of the filter used in preparing sterile

20  lyophilized compositions described herein is about 0.2 microns. The size and surface arca
of the filter will determine the volume of the liquid mixture that is passed through the filter.
In other embodiments, following filtration, the compositions are placed in suitable
lyophilization vials that, in further embodiments are single dose formulations following
reconstitution. In yet other embodiments, the vials are generally depyrogenated and

25  sterilized and in further embodiments range from about 1 mL to 3 mL vials. In other
embodiments, the lyophilized compositions described herein are terminally sterilized, e.g.,
sterilized after lyophilization has occurred. In yet other embodiments, terminal sterilization
1S via gamma irradiation, or e-beam sterilization.

Lyvophilization Methods

30 [00118] Lyophilization is the technical name for a process often referred to as “freeze-

drying.” In this process, an aqueous mixture or suspension is frozen into a solid, then it is
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generally subjected to a vacuum for a substantial period of time. The vacuum causes the
water molecules to sublimate.

[00119] The methods described herein include the step of lyophilizing the active
ingredient, such as for example, salmeterol or fluticasone, or a combination of both, or their
pharmaceutically acceptable salts thereof. In one embodiment, lyophilization occurs after
sterilization.

[00120] In one embodiment, during the lyophilization process, the solvent system used,
such as by way of example only, tert-butyl alcohol and Sterile Water for Injection is
substantially removed by sublimation. In another embodiment, less than about 5 % residual
solvent remains after lyophilization; in other embodiments, less than about 3 % remains; in
yet other embodiments, less than about 2 % remains; in further embodiments, less than
about 1 % or about 0.1 % remains.

[00121] In one embodiment, the lyophilization process comprises the steps of: (1) placing
the sample to be lyophilized (salmeterol, fluticasone or a combination thereof, or their
pharmaceutically acceptable salts thereof) in a suitable vial and placing the vial into a
lyophilization chamber and lowering the shelf temperature to about -30 °C to about —50 °C
at atmospheric pressure; (2) holding the shelf temperature at the temperature range
described above until the temperature of the sample is about —30 °C to about —50 °C; (3)
raising the temperature to about -10 °C to about -20 °C to anneal the lyophile for about 1 to
2 hours; (4) lowering the shelf temperature to about —30 °C to about —50 °C and reducing
the pressure of the system to about 50 mTorr to about 100 mTorr; and holding until
sublimation of the solvent system is substantially complete. The temperature of the product
should be below about -25°C to about -28°C to avoid cake collapse; (5) increasing the
temperature to about 30 °C to about 50 °C; and (6) allowing the samples to reach a
temperature of about 20 °C to about 30 °C for an amount of time to remove bound water or
solvent levels; (7) back-filling vials with nitrogen or appropriate gas after which the vials
are aseptically sealed. Table 7 describes, in one embodiment, the lyophilization cycle for
lyophilizing a bulk solution comprising fluticasone or salmeterol or their pharmaceutically
acceptable salts or a combination thereof. In one embodiment, the process requires a step-
wise lowering or increasing of the temperature of the system, such as, at a rate of 0.5 °C per
minute up to about 1 °C per minute to ensure proper and substantially complete

sublimation. The lyophilization step provides a composition comprising an active
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compound, such as for example, salmeterol or fluticasone, or their pharmaceutically
acceptable salts or a combination thereof, that can be stored at room temperature for
extended periods of time. Additionally, the lyophilized compositions described herein are
stable for a period of at least 4 weeks at a temperature of about 0 °C to about 50 °C. In
5 some embodiments, the lyophilized compositions are stable from at least about 3 months to

at least about 5 years at a temperature of about 0 °C to about 50 °C. In certain
embodiments, the lyophilized compositions are stable for a period of at least about 4 months
to at least about 4 years at a temperature of about 0 °C to about 50 °C. In still further or
additional embodiments, the lyophilized compositions are stable for a period of at least

10 about 6 months to at least about 2 years at a temperature of about 0 °C to about 50 °C. In
some embodiments, the lyophilized compositions are stable for at least about 3 months, at
least about 6 months, at least about 1 year, at least about 2 years, at least about 3 years, at
least about 4 years, or at least about 5 years at a temperature of about 0 °C to about 50 °C.
In other embodiments, the lyophilized compositions described herein are in the form of a

15  cake or free flowing powder. In other embodiment, the lyophilized composition is a cake.

Reconstitution

[00122] In some embodiments, the lyophilized compositions described herein readily
reconstitute once contacted with a sufficient amount of a pharmaceutically acceptable
carrier. For example, in some embodiments, the lyophilized composition is mixed in the

20  wvial it is contained in, e.g., shaken for about 1 to about 3 minutes, with a pharmaceutically
acceptable carrier, such as, Sterile Water for Injection, 0.9% sodium chloride solution, or 5
% dextrose solution to provide a reconstituted composition suitable for subcutancous, peri-
orbital, intra-orbital, and intramuscular injection. In one embodiment, the lyophilized
composition is reconstituted in a relatively short period of time, such as for example, less

25 than 1 minute, less than 30 seconds, and in other embodiments, about 20 seconds. In certain
embodiments, the lyophilized compositions reconstitute in a time of less than 2 minutes.
These short reconstitution times provide an advantage in that the therapeutic agent has not
decomposed from exposure in a solution for an extended period of time prior to
administration. In one embodiment, the reconstituted composition is suitable for

30  subcutancous administration, such as for example, subcutaneous injection. In another
embodiment, the reconstituted form is a non-suspension. In a further embodiment, the

reconstituted form is a clear solution and remains substantially clear prior to administration.
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with a minimal amount of non-ionic surfactant, that is manufactured as a lyophile, and that
is amenable to full reconstitution with a carrier or diluents in a short period of time. See,
5 e.g., Example 3 and Table 3.

[00124] Accordingly, in one embodiment, provided is a reconstituted lyophile fluticasone
formulation that provides a solubilized or dissolved amount of fluticasone that is at least
about 50% of the amount of the lyophilized fluticasone present prior to reconstitution as
determined by HPLC after about 2 minutes of dissolution. In further or additional

10 embodiments, provided herein is a reconstituted lyophile fluticasone formulation that
provides a solubilized or dissolved amount of fluticasone that is at least about 60% of the
amount of lyophilized fluticasone present prior to reconstitution as determined by HPLC
after about 2 minutes of dissolution. In some embodiments, provided is a reconstituted
lyophile fluticasone formulation that provides a solubilized or dissolved amount of

15  fluticasone that is at least about 75% of the amount of lyophilized fluticasone present prior
to reconstitution as determined by HPLC after about 2 minutes of dissolution. In further or
additional embodiments, provided is a reconstituted lyophile fluticasone formulation that
provides a solubilized or dissolved amount of fluticasone that is about 90% to about 100%
of the amount of lyophilized fluticasone present prior to reconstitution as determined by

20  HPLC after about 2 minutes of dissolution. In some embodiments, provided is a
reconstituted lyophile fluticasone formulation that provides a solubilized or dissolved
amount of fluticasone that is about 90% to about 100% of the amount of lyophilized
fluticasone present prior to reconstitution as determined by HPLC after about 2 minutes of
dissolution wherein the non-ionic surfactant was present in the lyophile fluticasone

25  composition prior to reconstitution in an amount of about 4 % to about 5 % of the total
combined dry weight of the lyophile.
[00125] In further or additional embodiments, provided is a reconstituted lyophile
salmeterol formulation that provides a solubilized or dissolved amount of salmeterol that is
at least about 50% of the amount of the lyophilized salmeterol present prior to reconstitution

30 as determined by HPLC after about 2 minutes of dissolution. In further or additional
embodiments, provided herein is a reconstituted lyophile salmeterol formulation that

provides a solubilized or dissolved amount of salmeterol that is at least about 60% of the



Detector WV at wavel ength of 228 rimlInjection volune 20 'at Flow rate 0.75
nm./mnute Run tinme 15 mnutes G adient Program Tinme (m nutes) % Mbile

Phase A %wOtbilmssAbhase B 0 70 30 10 30 70 10.1 PCT/US2011/021424
51

amount of lyophilized salmeterol present prior to reconstitution as determined by HPLC
after about 2 minutes of dissolution. In some embodiments, provided is a reconstituted
lyophile salmeterol formulation that provides a solubilized or dissolved amount of
salmeterol that is at least about 75% of the amount of lyophilized salmeterol present prior to

5  reconstitution as determined by HPLC after about 2 minutes of dissolution. In further or
additional embodiments, provided is a reconstituted lyophile salmeterol formulation that
provides a solubilized or dissolved amount of salmeterol that is about 90% to about 100%
of the amount of lyophilized salmeterol present prior to reconstitution as determined by
HPLC after about 2 minutes of dissolution.

10 [00126] In still further or additional embodiments, provided is a reconstituted lyophile
fluticasone and salmeterol formulation that provides a solubilized or dissolved amount of
fluticasone and/or salmeterol that is at least about 50% of the amount of the lyophilized
agent present prior to reconstitution as determined by HPLC after about 2 minutes of
dissolution. In further or additional embodiments, provided herein is a reconstituted

15  lyophile fluticasone and salmeterol formulation that provides a solubilized or dissolved
amount of fluticasone and/or salmeterol that is at least about 60% of the amount of
lyophilized agent present prior to reconstitution as determined by HPLC after about 2
minutes of dissolution. In some embodiments, provided is a reconstituted lyophile
fluticasone and salmeterol formulation that provides a solubilized or dissolved amount of

20  fluticasone and/or salmeterol that is at least about 75% of the amount of lyophilized agent
present prior to reconstitution as determined by HPLC after about 2 minutes of dissolution.
In further or additional embodiments, provided is a reconstituted lyophile fluticasone and
salmeterol formulation that provides a solubilized or dissolved amount of fluticasone and/or
salmeterol that is about 90% to about 100% of the amount of lyophilized agent present prior

25  to reconstitution as determined by HPLC after about 2 minutes of dissolution. In some
embodiments, provided is a reconstituted lyophile fluticasone and salmeterol formulation
that provides a solubilized or dissolved amount of fluticasone and/or salmeterol that is about
90% to about 100% of the amount of lyophilized agent present prior to reconstitution as
determined by HPLC after about 2 minutes of dissolution wherein the non-ionic surfactant

30 was present in the lyophile salmeterol composition prior to reconstitution in an amount of

about 4 % to about 5 % of the total combined dry weight of the lyophile.
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[00127] While certain embodiments have been described, these embodiments have been
presented by way of example only, and are not intended to limit the scope of the disclosure.
The formulations, methods, and systems described herein may be embodied in a variety of
other forms. Furthermore, various omissions, substitutions and changes in the form of the

5  formulations, methods, and systems described herein may be made without departing from
the spirit of this disclosure. The accompanying claims and their equivalents are intended to
cover such forms or modifications.

EXAMPLES
[00128] The following specific examples are to be construed as merely illustrative, and not
10 limitative of the remainder of the disclosure in any way whatsoever. The examples

described herein reference and provide non-limiting support to the various embodiments

described in the preceding sections.

15 Example 1: Fluticasone Propionate Lyvophile

[00129] A fluticasone propionate lyophile was prepared by mixing the components in their

respective amounts as shown below in Table 1:

Table 1
Component Weight (mg/g)
Fluticasone propionate 0.2
Lactose monohydrate 1,000
Polysorbate 80 50
Tert butyl alcoholf 1,000
Sterile Water for Injectionf q.S.

20 FRemoved during lyophilization

[00130] Manufacture of the lyophile formulation of Example 1 is depicted in the schematic

of Figure 1. Briefly, lactose monohydrate was dissolved in Sterile Water for Injection

preheated to approximately 40 °C — 50 °C. After cooling the lactose solution to 20 °C — 25

°C, polysorbate 80 was added and mixed until homogenous. The fluticasone propionate was
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Pr opi onaWeteDfaz Injection was added to a target weight. The solutlon is aseptically filtered
through a 0.2 micron filter and subsequently filled into suitable glass vials. The vials are
5  loaded into an appropriate lyophilizer and the water and solvent are removed after running a
cycle similar to that described in Table 7. At the conclusion of the cycle the vials are back-

filled with an inert gas such as nitrogen prior to stoppering and oversealing.

Example 2: Stabilitv of Fluticasone Propionate Lyvophile

[00131] The methodology for assay potency as described below in Table 4 was utilized in
10 generating the stability data presented in Table 2 after formulations formulated as described

above in Table 1 were stored in controlled stability chambers at the specified conditions.

Table 2
Assay (% Label Storage Condition
Claim)

Storage Time 5°C/Ambient 25°C/60 %RH 30°C/65 %RH 40°C/75 %RH
Initial 98 98 98 98

1 month 96 97 97 95

2 month 97 98 96 96

3 month 96 95 94 93

6 month 99 98 97 100

15 Example 3: Reconstitution Assav and Reconstitution Time of Fluticasone Lyvophile

Formulation
[00132] As described herein, an inventive feature of the subject matter described herein is a
lyophilized composition (comprising fluticasone, salmeterol, and/or their mixture) that is
formulated with a minimal amount of non-ionic surfactant, that is manufactured as a

20  lyophile, and that is amenable to full reconstitution with a carrier or diluent in a short period

of time. The potencies and respective reconstitution times of fluticasone propionate with
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5 is described in the schematic of Figure 3. The process used in Exanple 5
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Water for Injection. The reconstitution time was determined as the time there were no
visible particles in solution, in which case the formulation was said to be “clear.” As shown
5 in Table 3, about 100% of the fluticasone propionate in the lyophilized composition was
dissolved or solubilized after about 15 seconds of dissolution when 5 mg/g of polysorbate

80 was used in the fluticasone lyophile.

10

15

Table 3
Component Weight | Weight | Weight | Weight Weight Weight
(mg/g) | (mg/g) | (mg/g) | (mg/g) (mg/g) (mg/g)

Fluticasone 0.2 0.2 0.2 0.2 0.2 0.2
Propionate
Lactose 1,000 1,000 1,000 1,000 1,000 1,000
monohydrate
Polysorbate 80 50 35 25 0 10 25
Tert butyl 1,000 1,000 1,000 1,000 2,000 2,000
alcoholf
Watert q.s. q.s. q.s. q.s. q.s. q.s.
Assay (%) 100 % 60 % 36 % 10 % 21 % 78 %
Reconstitution 15 <60 PR PR PR <60
Time (seconds)

tRemoved during lyophilization

PR — precipitate present
[00133] The methodology for HPLC as described below in Table 4 was utilized in

generating the stability data of Example 2 and the reconstitution assay and time data of

Example 3.
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Table 4
Mobile Phase A 95% water/5% acetonitrile; 0.05% formic acid
Mobile Phase B 5% water/95% acetonitrile; 0.05% formic acid
Column Phenomenex Gemini C-18, 3 mm x 50 mm, 3 pm or equivalent
Column temperature 40°C
Autosampler temperature 25°C
Detector UV at wavelength of 228 nm
Injection volume 20 uL
Flow rate 0.75 mL/minute
Run time 15 minutes
Time (minutes) % Mobile Phase A % Mobile Phase B
0 70 30
10 30 70
10.1 20 80
Gradient Program 11.6 20 80
11.7 70 30
15 70 30

Example 4: Salmeterol Xinafoate Lvophile

[00134] A salmeterol xinafoate lyophile was prepared by mixing the components in their

respective amounts as shown below in Table 5:

Table 5
Component Weight (mg/g)
Salmeterol Xinafoate 0.1
Lactose monohydrate 1,000

Ethyl Alcohol (96%)7

10 uL or weight adjust

Sterile Water for Injectiont

q.S.

tRemoved during lyophilization
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[00135] Manufacture of the lyophile composition in Example 4 (and shown in Table 5) is
described in the schematic of Figure 2. The process of preparation used in Example 4
mirrors the process as explained in Example 1.

Example 5: Lvophile Combination

5 [00136] A fluticasone propionate and salmeterol xinafoate combination lyophile is

prepared by mixing the components in their respective amounts as shown below in Table 6:

Table 6

Component Weight (mg/g)
Fluticasone Propionate 0.2
Salmeterol Xinafoate 0.1
Lactose monohydrate 1,000
Polysorbate 80 50

Tert butyl alcoholf 1,000
Sterile Water for Injectionf q.s.

tRemoved during lyophilization

10 [00137] Manufacture of the lyophile composition in Example 5 is described in the
schematic of Figure 3. The process used in Example 5 mirrors the process used in Example
1.

Example 6: Lyophilization Cvcle

[00138] Approximately 1 mL of filtered solution was filled into 3-mL glass vials for each
15  formulation and loaded into a lyophilizer. Formulations were lyophilized according to the
lyophilization cycle described below in Table 7.
Table 7: Lyophilization Cycle

Time
Temperature | Hold/Ramp Rate (minutes) Pressure (mT) Function
-5°C Hold - 0 Ambient Load
-40°C Ramp 0.5°C/minute 70 Ambient Freeze
-40°C Hold - 120 Ambient Freeze
-15°C Ramp 0.5°C/minute 50 Ambient Anneal
-15°C Hold - 120 Ambient Anneal




- 120 Anmbi ent Freeze -20C Ranp 1C mnute 20 75 Primary Drying -20C Hold -
2400 75 Primary Drying 40C Ranp 2.5C/ mn 150
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-40°C Ramp 0.5°C/minute 50 Ambient Freeze
-40°C Hold - 120 Ambient Freeze
Primary
-20°C Ramp 1°C/minute 20 75 Drying
Primary
-20°C Hold - 2400 75 Drying
Secondary
40°C Ramp 2.5°C/min 150 75 Drying
Secondary
40°C Hold - 240 75 Drying
20°C Ramp 2.5°C/min 50 Nitrogen/Ambient Stopper
20°C Hold - - Ambient Unload

[00139] At the conclusion of the lyophilization cycle, vials were stoppered and sealed prior

to characterization and analysis.

Example 7: Glass Transition Experiment for Bulk Solution

[00140] Glass transition (T,) data for bulk solution were generated utilizing Differential
Scanning Calorimetry. Approximately 10 to 20 mg of bulk solution were pipetted into an
aluminum pan and crimped. An empty crimped pan served as the reference. The
temperature program used for the DSC analysis was to hold for 1 minute at 25°C, and then
cool from 25°C to -50°C at 10/minute.

[00141] The examples and embodiments described herein are for illustrative purposes only
and various modifications or changes are included within the spirit and purview of this

application and scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A lyophile fluticasone composition comprising lyophilized fluticasone or a

pharmaceutically acceptable salt thereof, a bulking agent and a non-ionic surfactant.

2. The lyophile fluticasone composition of claim 1 that further comprises a buffering

5 agent.

3. The lyophile fluticasone composition of claim 1 wherein the lyophilized fluticasone is
in a crystalline phase, an amorphous phase, a semi-crystalline phase, a semi-

amorphous phase, or a mixture thereof.

4. The lyophile fluticasone composition of claim 1 wherein the pharmaceutically

10 acceptable salt is a propionate salt or a furoate salt.

5. The lyophile fluticasone composition of claim 1 wherein the pharmaceutically

acceptable salt is the propionate salt.

6. The lyophile fluticasone composition of claim 1 wherein the lyophilized fluticasone is
present in an amount of about 0.001 % to about 0.1 % by weight of the total combined
15 dry weight of the lyophile.

7. The lyophile fluticasone composition of claim 1 wherein the lyophilized fluticasone is
present in an amount of about 0.015 % to about 0.030 % by weight of the total
combined dry weight of the lyophile.

8. The lyophile fluticasone composition of claim 1 wherein the lyophilized fluticasone is
20 present in an amount of about 0.017 % to about 0.023 % by weight of the total

combined dry weight of the lyophile.

9. The lyophile fluticasone composition of claim 1 wherein the lyophilized fluticasone is

present in an amount equal to or less than about 500 micrograms/gram.

10. The lyophile fluticasone composition of claim 1 wherein the lyophilized fluticasone is

25 present in an amount of about 1 microgram/gram to about 500 micrograms/gram.
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wei ght of 14. Metiyiphile fluticasone composition of claim 1 wherein the composition is stable for

a period of at least 6 months at a temperature of about 0 °C to about 50 °C.

15 17. The lyophile fluticasone composition of claim 1 wherein the composition contains less
than about 3 % solvent or co-solvent by weight of the total combined dry weight of the
lyophile.

18. The lyophile fluticasone composition of claim 17 wherein the solvent or co-solvent is
selected from tert-butyl alcohol, n-butanol, ethanol, iso-propyl alcohol, dimethyl

20 sulfone, chlorobutanol, or mixtures thereof.

19. A sterile fluticasone formulation that has been reconstituted from a lyophilized
composition that comprised lyophilized fluticasone or a pharmaceutically acceptable

salt thereof, a bulking agent and a non-ionic surfactant.

20. The reconstituted sterile fluticasone formulation of claim 19 further comprising a
25 pharmaceutically acceptable diluent that is selected from Sterile Water for Injection,

0.9% sodium chloride solution, or 5% dextrose solution.
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fluticasone conposition claim17 wherein the solvent or co-solvent is
selected fromtert-butyl alcohol, n-butanol, ethanol, iso-propyl alcohol,
di met hyl 204k frenoestitoted steolbatletmabonedpromilxtienr efsclaimelewhereibdhe dissalation e
fluticasone fornulatiBn t.hat ,has been reconstituted froma |yophilized

conposi ti on °FHYE! %ﬁﬂZW§@%“$§6ﬂﬂF@?zed fluticasone or a pharmaceutically

acceptabl e salt thereof, a bul king agent and a non-ionic surfactant. 20.
The reconzd. imhyrednsiitgtel I pophilyfiutiasenefdruntbabr olaieds elabrovidsfur t her
conprising a 25pharmaceutically acceptable diluent that i s selected from
Sterile Wat éplupdized A @éqql‘@,d, amount of fluticasone that is at least about 50% of the amount

15 of the lyophilized fluticasone present prior to reconstitution as determined by HPLC

after about 2 minutes of dissolution.

27. The reconstituted lyophile fluticasone formulation of claim 25 that provides a
solubilized or dissolved amount of fluticasone that is about 90% to about 100% of the
amount of lyophilized fluticasone present prior to reconstitution as determined by

20 HPLC after about 2 minutes of dissolution.

28. The reconstituted lyophile fluticasone formulation of claim 27 wherein the non-ionic
surfactant was present in the lyophile fluticasone composition prior to reconstitution in

an amount of about 4 % to about 5 % of the total combined dry weight of the lyophile.

29. The reconstituted lyophile fluticasone formulation of claim 19 that is formulated to

25 further comprise salmeterol or a pharmaceutically acceptable salt thereof.

30. A cosmetic or therapeutic method or use comprising subcutancously administering or

providing to a human the reconstituted sterile fluticasone formulation of claim 29.
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di ssolution. 28. The reconstituted |yophile fluticasone fornulation of

claim27 wherein the non-ionic,surfactant was present .in the |yaphile
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The reconstituted |yophile fluticasone formulation of claim19 that is

formul ated to 25further conprise salnmeterol or a pharnmaceuti cal
accept abl 8. dateconstigutmofmeting® olrepa8@41BRCTIWSTomylGRnshat i6 suitable tor

subcutaneous injection comprising the step of contacting a lyophilized sterile
fluticasone composition that further comprises a bulking agent and a non-ionic

surfactant with a pharmaceutically acceptable diluent or carrier.

15 34. A lyophile salmeterol composition comprising lyophilized salmeterol or a

pharmaceutically acceptable salt thereof and a bulking agent.

35. The lyophile salmeterol composition of claim 34 that further comprises a buffering

agent.

36. The lyophile salmeterol composition of claim 34 that further comprises an anti-

20 oxidant.

37. The lyophile salmeterol composition of claim 34 wherein the lyophilized salmeterol is

present in an amount of about 200 nanograms/gram to about 250 nanograms/gram.

38. A sterile salmeterol formulation that has been reconstituted from a lyophilized
composition that comprised lyophilized salmeterol or a pharmaceutically acceptable

25 salt thereof and a bulking agent.
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fluticasone or a pharnmaceutically acceptable salt thereof. 40. The
f or nul atagent with &belivent®9 codselveitrio foren ¢ belsmelutiput ed 1 uti casone is present in

an anmount of about 100 nanograns/mlliliter to about 100
m crograns/ ghl ] i:h-LLer . farmul ati on of claim39 wherein the
fIuticasoneﬁbgkgpgégﬁyjﬁﬁﬁgﬁlgﬁﬁﬁﬁ of about 900 nanograms/mlliliter to

about 2 mcrograns/milliliter.
(iii) lyophilizing the sterilized bulk solution to provide a lyophilized sterile salmeterol
composition.

15 44. A reconstitution method of preparing a salmeterol formulation that is suitable for
subcutaneous injection comprising the step of contacting a lyophilized sterile
salmeterol composition that further comprises a bulking agent with a pharmaceutically

acceptable diluent or carrier.
45. A lyophile composition comprising:
20 (a) a lyophilized fluticasone or a pharmaceutically acceptable salt thereof;
(b) alyophilized salmeterol or a pharmaceutically acceptable salt thereof;
(c) abulking agent; and

(d) a non-ionic surfactant.
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50. A sterile formulation that has been reconstituted from a lyophilized composition that
15 comprised fluticasone or a pharmaceutically acceptable salt thereof; salmeterol or a

pharmaceutically acceptable salt thereof; a bulking agent; and a non-ionic surfactant.

51. The reconstituted sterile formulation of claim 47 wherein the reconstituted fluticasone
is present in an amount equal to or less than about 100 micrograms/milliliter and the
reconstituted salmeterol is present in an amount equal to or less than about 25

20 micrograms/milliliter.

52. The reconstituted sterile formulation of claim 47 wherein the reconstituted fluticasone
is present in an amount of about 900 nanograms/milliliter to about 2
micrograms/milliliter the salmeterol is present in an amount of about 20

nanograms/milliliter to about 25 nanograms/milliliter.

25 53. A cosmetic or therapeutic method or use comprising subcutancously administering or

providing to a human the reconstituted sterile formulation of claim 50.

54. A method of preparing a lyophilized sterile composition comprising:
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| yophilized material conprising: (a) fluticasone or a pharmaceutically
acceptabl e salt thereof; 10(b) sal neterol or a pharmaceutically acceptable
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(c) abulking agent; and

(d) a non-ionic surfactant.



