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medroxyprogesterone acetate 150 mg

PEG 3350 28.9 mg
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[0008] By reducing or minimizing exposure of the formulation to oxygen, problems of
oxidative degradation can be substantially overcome. For example, if an injectable

formulation is packaged in an airtight container such as a vial having little or no headspace
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impermeable to the gaseous medium. The vial further comprises actuating means effective
to bring the formulation and the gaseous medium into contact by breach of the septum
such that the gaseous medium acts as an effective headspace for agitation of the

formulation.
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a polysorbate surfactant, for example polysorbate 80. The invention is illustrated herein
with particular reference to an article containing a formulation wherein the drug is
medroxyprogesterone acetate.

[0017]  There is further provided a method of use of an article as described above in

preparing a filled syringe for parenteral injection of a drug into a subject. The method
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time. A preferred gaseous medium according to this embodiment is air, but an oxygen-

depleted atmosphere, for example one enriched in nitrogen and/or a noble gas, can, if
desired, be used.

[0022] An illustrative two-compartment mixing vial suitable for the present purpose is
disclosed in U.S. Patent No. 4,258,845 to Potts, incorporated herein by reference, and is
shown in Figs. 1 and 2 herein. Specific details of this illustrative vial that are not explicitly
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protruding portion 24 and the apex of the recess 26 permits a sharp tip of a syringe needle
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iquid fornulation to the plug and ten
18ofdkSﬂdgp@ﬁn@ﬁhephggmbnbﬂbthC@nmﬁnmuﬁﬂBpﬁwm%ﬁbnﬁgﬂ@ﬁw

i.al, pushing the into the | ower conpartnment 13,
formulatiopdp hegnps ?Wﬁlﬁ%en? Lt P SRR Wi Ehﬁ@ai?aa%mngmmmthe

1owercc‘8%§fthféﬁpi3 Ifnd 04 %)Oasge%;}ﬁﬁ tt}i;ﬁ&atﬂg 5 G ?%&m@@ﬂéﬂ%{&d n

ower conpar ap asse

matertay pypnad]]y)a PlastioadcH atsn;ml;&t}gﬂnm\m @blyprcgiyﬁ:ne nrat erial,
typically a plastic_such ethylene or

10027} yb»taﬁg%%ted F@@Qf@enwh@ ﬁf@am Of PR Iing HydaplisdrRisHte
comph?:% ar@e%ﬂ?[ 44 ?)%%I%pc%t %E&glggly%ﬁﬂlﬂ %gfgecﬁsﬁo%%gd ar%?ﬁﬁ) £Ad5s%ﬁm%1y

eeve
engag@il synshe pedtaidid @’idOISM 6 the Istb ppén gﬂﬁﬁﬁee‘% #h hhshﬁ its upper end
rotrudln portion 24 of the stop The sl eeve 41

aradlhlhsoﬁward %ﬁﬁe&m@hﬂﬂme Aadlinélat 98 mn@amam@éar dage 42 that,

prior % % on f ?)I}E’fg\g"rﬂ {% spac fl &gs{v dEy 3 §1\1/5[e Jé]aéx?l éﬁanc% l%r%gzlb e g%mﬁger

27 ofwmpﬂey Adfpebrgttamid 1a{ve1d¢rﬁ1t fReCE2, ftﬁ@ﬂédv@&l&@ébﬂn@&éd tc2dn
of the stopper. Adjacent to the |ower end face 42, the

annulay| m@lmm@n 3,2) h}’i e diagigrable camnecammawhghucglp befprpyed 85 8 mhm

aomui e i b RGN PR FENEE: oty phiony of PR aiasedl &

prefex‘ﬁﬁ@%ovéi@& b9 B%.‘aﬂtiﬂlgﬁr enREbOEeal h@ frhR8 e a@ﬂ:ltdb% material such as
pr éf erabl y covered by a nmanual ly renovabl e seal 46

nmetalfiofoded of a SUI table material such as netallic foil.
[OOZB&OOZﬁé%The lbaggport | %gtﬁepmz IBS ; |rai(1)1 Egg?ttrg ovalerng g:eL a
| j
T e
inner p.mﬁqoes: of the pr@3ctivet BRdefnedc cirllechadving adjametdt aﬁ’mvﬁ'rat less than
at less than the outside dianmeter of the rim

the Olgilde gh teriodihe e 28 ¢ Bich that Hirspraigeiiensidd; réﬁllqny y$HERpINt o
posmpﬁ) ﬁk&é‘cﬁﬂmﬂ%{ gd@(ﬂj ﬂ)de ni)? Qec‘lﬂéﬁ‘to@ﬂxpg gf fftassemgﬁf oA1G the

cap asse
neck of the vial. The gripping portion 32 comprises an annular plate 34 that overlies the

upper end of the neck 18 of the vial. The annular plate 34 circumscribes a plate opening

36 of diameter smaller than the neck opening 19, such that the annular plate 34 projects

radially inward to overlap the shoulder 27 of the stopper, thereby positively retaining the
7



neck of the vial. The gripping portion 32 conprises an
annul ar plate 34 that overlies the wupper end of the
woewk/0iB1nf the vial. The annul ar plate 34 PCT/US2003/026005
circunscribes a plate opening 36 of dlaneter snaller
tofpBAT2 I tBe BEQK : e,
80@4 pr o] egts lrs; F'Jﬁl |Fir;;hv\(7a(?i %}8} overeltoggmﬁge sh ﬁlerthan
the @ftenfliatnbter of tpflange 44] eTlebyrippasd pdrtieh B2 cei, ak E]lu@@at&dﬂ have a
WD 2004/ 018312 PCT/ US2003/ 026005 stopper 22 in the
plurgldy ot f@c%?fef%aﬂbf Wacedpenigeadbiehelppravide rspbivicnép 86 gripping
ponzdzfls eﬁttﬁlg%ﬂto]ﬂ{éwﬁmer di aneter of the flange

ppl g portion 32 can, as illustrated, have

[0029] pl Th@buﬁeys&facé loF Gd¥fe8v et 1sainltMe BRSCALd CRBAINGR, ﬁx%wded
to help provide resiliency to the gripping portio

witlf pyplugahipof paralich gldﬂubstmttaﬂig ugiferimly $§3E2® tarfvet Tahitextend axially
surface of tB} eve441|s in the illustrated
from A G Wi slieve Wwdafhmgalpamgtpyrt&n %arﬂ}el diameiprpf the
cucﬁl&é k
R RS *’?r*':f“m"é*’ﬁ%@‘éﬁ% SFthosBREEH) R Ny A0 800 or he
opetihg 3G hup phangppeoendsetl o3 Zhe rEgps desribe @ rcn@lé Hatigg a GbmhewRat
the_ .l ower .ends of the ranps 47 is

gfeag ﬁﬁ%%b%g@ §habglihe opgringhiQ. ‘bhe xapws 45 furstio 236 lodsing means
forlte Hl%rsle%{)ga}]ﬂfltsozrch}a&% éfo%g}& agt% ri;b%g%&?c' rcle

Wat of the

[ooam)ga e m Tie 3. asg'ehﬁaly as‘rﬂlﬁstfh?ecfhk!@%tlb@l@stﬂﬁ:t@e 59 ¢ttt REaIPRAR the
for_retainin e sleeve 41 in its actuated position
StOPRET HelocMPYREY %@eqtmer rondeingrlidatin displeersrdsinnvesd relative to the

et L0 Sl R o
the Iotvieglak] dftﬂé setread 1d WMWRER oh Sl lid Keride0sE RR a 184
41. Typically the lock structure 51 conprises a

conﬁglﬁ@tmzsuph Hak theiipmgpr isunfase dhefrcqfrtapetrh mwm ms #mpebjedts umardly,

T S e S S S
only{dih@ rdﬁ@étldr@éiﬁre%alblgé/\ﬁé gl'eé’veasﬁ foltheRMi@hute g?%lgmﬁ@éﬁard ﬁeﬁ'sgive to

term nates in an upwardly facing sho
the stopngr 32. iTspichlbrtbbjockifracire/s furthecumyprisaeardimdeedt mmmar
abl es th sl e 41 to be slidahly displaced
g0y ARG 8 TBpet o2 Srpidl BBpiie shoulden 3 heeps; Theegroove 53

tormASl 186 GUGEYERIP e UL ABArORRG AG R4B0. Under oL

annul ar groove 53 tornmed in r 22 directly
[0033dboveTe h@u&bd)hﬁ delf the gletveed Esfprasoed @ovoowaddBr example with a
ern1 ates in ownwardly facing shoulder at its

th kﬂéﬁ) 8 ctv@bk&oaa%wp apfl aovingrthe frvsswed face 42

th )
of the S“)lee‘rg{é re g% % 271]:0?21& E%rgmz'lzﬂottr}ll cctki rgﬁ%ﬂ%ﬁf’s with the

groolVBSB n @ohhﬁuddm@fesﬁﬂﬁi of the Qleé‘i’e 410pushBeths |sﬁ>% Per Zmrﬁvéra e
shoulder 27 of the stopper until the lo ring
creatipgplsanligipressengdn tf@m@wem@g)art@@m 14 uEdpr@mecs@h@sle@b 41 can

e G TN LT T —
263 gt 0 0 5109 S8 0uAii e 16T 2Ug B8t
depressed. dhg/rapms i) rﬁxledly lodkehs tlopype structure 12 in the actuated state and
prevent re-use of the vial, as the closure structure cannot be disassermbled from the vial
without destruction or permanent damage to the closure structure.

[0032] A mixing vial as described above is in commercial use, for example as a
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22 from bei ng pushed too far into the upper
conpartnent 14. Wien the sleeve 41 is fully

waleprosserl, the ranps 47 fixedly | ock the cl osEeBUS2003/026005
structure 12 in the actuated state and prevent re-use

pegl i, PR L8y GRS MRSLN SRR rigion. wnder
the panerAne Ot Vidi®re§Phirmath €ocparatiore HoweedrUsueh a[vif) B2slprviously
m_xing vial as described _above is in comercial use,

beey descgRethior aseenly wigh akrphdzed pegdeniopetreiygr obafug gots lower
con@%ﬁhﬁrﬂnt islgicﬁctiyasﬂgl?e ;cfglﬁleé% the%%&@éoqn#gﬁ %% OAE('Jorgmg to the present

I'nj ect

embddimdat hahfixing ofal itha bm&hﬁla@drdﬂ%rﬁﬁbﬁﬂhaﬂmﬁﬁ theSH#E i least
a vial has previousl been described for use only

by hgiving a8 a0y |SP$P2>§$301p wletipn e app@rrospagmeniapdionist e

f. a a I ent in the . u
sk WS FETIALAER, 50 BOMPSBE R T R
presmmy e@tampthteam&ﬁﬁt @mtegére@iu mrfatle@rsotﬁé%édﬁ@tnelaﬁﬁm provide
in the art at | east é(vhaw ng an aqueous suspensi on

a hepdsnane forielactive atgﬁ@tmxfp Wi ﬁp’falﬁtlmﬂf tha ik, dnk ybyavirtue of its lack

of cg%ts etgt?f% tuppgl)hcéot1¥ t%xﬁg% tPt n{lg)lggt%{séﬁtpirvents exposure

to o&QFdneITRhEb&enth HFﬂfe't@ﬁﬁﬂﬁﬁm&hﬁ%@gﬂé@éﬂtmﬁ% cﬁdlcfatl% d&QkB®ion.
gaseous nediumto provide a headspace for effective

[005Yi t atticoerdingly, ovd patiewar eatiodimait, etrmtwle af matwhetuteyof the

ue of 1ts .|ack act with e er . . ..
pregipl SRR oS A AR B by SiatEb Ry e fostaining
£ XPPF WoRipaitePUSRDE, Qfforh A RAIBAL
]nathggﬁare gusgeptlbpe t% oxf%%f?%é%ngbfgﬂg %g%ﬂkb d%%%fﬂ
having d@ﬂpdtsn@ﬂgcrem,nn solppattiaista foreyb stroatdrugin atheiapiwtically
manuf act q’@f) the present inyention conprises an

effegiaYe asigint ) §1) gRe S BOTeaYie 3¢ POUET HSPEing SeoRg W pndmout
effe@t‘i%tt@'p%ﬂge cortfdIRH 1HRRBiof SFBRIdriE N 1d5E5RYr éheawettmg and/or

formulation that conprises (a) an aqueous ne
suspreading ggdits bens wcepté)teeto roxidative dégraldapians anclyired B wkocompatment
dru i.n a therapeutically effective anount

b st er oj dal
t erﬁ?ttgof’]%)a %‘ﬁ?—,"uﬁ f%t?@mﬁge #hd/ or suspendi ng agents
[0034] anltﬂﬂfﬂlb@tapgﬁgﬁtecﬁtthéég of §k1ﬁ’ 'i]f%g A (RN orBrl Ihﬁ(ﬂﬁcatlo{ls can be

fl'occul ation drug, st one
maderid tlor artisla o araduﬁagtuseg@sdnﬂoeﬁ émngdiatede siptve tithotdtaking the article

‘if’e atlved%e radati on; and, in a |lower conpartnent
outg 8FoPeH e Rressnt BeRione diot sXaraRle, th aFkpttEZangans can

t
o2 phts 8¢ Ll GPARLAL 1 Qb8 (3 bt e pper
con@attmehte actbstamiafydgid heentes that, bettbni doedivai e fytcalayplied to the
gjggf t aki ng the article outside the scope of the
cap ﬁf‘sé Y

KA RAGHIOR BirecRdranei e dorce Hircatbtiodbe mytwm arslug
5P %thnrgatgf) ﬁgﬁ drifig 1DerRlof %?%I%ntg means for applying

pressure to e contents of the upper

[Oosﬂ}n'pa()tm #70-cRarabidr dedioés tBht danbe @6kt HEEY Biclidd #ose MBRAb&, for
downward force is applied to the cap assenbly or a

exatgBler ndhe paients grdividuadly ivpd beloweedobrineorpiireied heseint by refesence.
1003¥] P Kbl Bhaty 52 BRREAL gy diPPer and | over

[0037] U.S. Patent No. 4,614,267 to Larkin.
[0038] U.S. Patent No. 4,871,354 to Conn et al.
[0039] U.S. Patent No. 5,335,773 to Haber et al.
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[ 00351 O her two-chanber devices that can be
substituted include those described, for exanple, in

wo b@4pagsent s i ndividually |isted bel ow, each PCT/US2003/026005
i ncorporated herein by reference. [00361 Above-cited

[00@]61452%%mk\@ar giﬁgl}g%‘i}%%@%‘%ﬁ Ot No. 4,871, 354

[00419 Cours. eetatcaitNo 5368312 kb fKedPat gnt No. 5,335,773 to
Haber et al. 9 WD 2004/018312 PCT/ US2003/ 026005

[0042J040]-. fg‘feﬂbé{% A33RG46 & BBissel oThempsonesel &

oo 4 e G 55
syst&ﬂ@ﬁp&ﬁﬁne&ﬁpﬂs%]fognbﬁ{ 4 R8phi p"&ﬁ&de%\@h%' difadntSYGH R Bhose

of Pharmaci a Cbrporatlon wo- chanmber systens in
soldomdretheinames Vaivial™ andxAIND- YantgggdIMidfisbbatt pathoketoriss aid a

h | d under th Uni vi al T™
ped i S mnor | abor o 1 5 ano-
[004521] 99y RAGKIN OFf themvehitd &fn Sﬁ%%: hae f%%ét}orﬁﬁat‘%ﬁB%%tﬁﬂy fills

the invention conprise in the fornmulation t
the Bxsb sheamﬁer af the vAidl) 4 &ug nrhzetlfera];sutmaﬂiy rifective faniolsat. VT@llqa]lﬁthe
effec i ve anoun

dru er.gpeuti cal Typ
drug st e@ PalobG Teefepviol sty #yng ﬁ%‘w@w owa fifin about 10

i I i e
[0045388 Sblbiliapdutatey. for mﬁ)ﬂj)harfrﬁ%ﬁbalﬁalseﬁml bdnhp’mmﬂs W&i]ﬁreadﬂy
many pharmaceutical |y useful conpounds can

detqn@%@mfspm Hendardphamasugpsldelarass Bogwaformssanple eTéF Merck Index,

3 & %@S@u@gﬁg y [ dpkb&%{% &Tgm&w W‘tﬁg%ﬁd 240

PhaNaicopiele 24 dde USP ate SOO(PW% Wﬂaiaamaé’éfobza@mth(eﬂ@:w@
2_4{} 2000; The Extra Phannacopoel a, 29th ed 1989
(pullishest bisPempseutinal Press duaniden); apd dssPhysisirs Wesk Reigranse (PDR),

200 El&{]\g}gb blish d &%dﬁeﬁ ﬁéo%@ﬁﬁcsl(\(gol)%o t‘%%gél)l)e d. (published

onom cs [ 0046] For
[0046§2rPE6; exaRghle) iintdlividuat COMOURMS 0blov SukuisK hhﬁlﬂlddetc)b E[)Jou:nds

i ncl ude conpounds categorized as "slightly solu
categvéze;d 9§|“rslgmc1w<>klble bivery, shgbfﬂmlmhi%ﬂ I‘Efapfit@ﬂl’ umleble et
mso 29 llﬁj%ﬁ Ep 4%& 8; pa%gd:am un 5 ca}:ﬁgpgz A3 c(fugtprggs 1)00 ml or

at egor i ze reqU| r

moralofmketeo Hisgol0 1 tghﬂ‘tlﬂal’diﬁg, a%slsiddsﬁ e P22, LUSP2029.23p8.
2299-2304. [0047] Illustratively, sui tabl e drugs of

[0047dw V\HlUé?raTéYﬂl}u I@inrableﬂmgﬁccb fddw watpn godubility ingjudat wishout limitation,
g AR RTOVEE it Pl R oREE BBl E i e
it 8 B B g, O ASE

lwﬂgbmﬁs@cwgddgmagng;ﬁﬁmbrmhm@weaﬁd@sﬁeﬂbn@eamtag@gmmﬁ&
anabolics, analgesics (including narcotic and non-narcotic analgesics), androgens,
angiotensin II receptor antagonists, anorexics, antacids, anthelminthics, antiacne agents,
antiallergics, antialopecia agents, antiamebics, antiandrogens, antianginal agents,
antiarrhythmics, antiarteriosclerotics, antiarthritic/antirheumatic agents (including selective
COX-2 mhibitors), antiasthmatics, antibacterials, antibacterial adjuncts, anticholinergics,

anticoagulants, anticonvulsants, antidepressants, antidiabetics, antidiarrheal agents,

antidiuretics, antidotes to poison, antidyskinetics, antieczematics, antiemetics,
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anabol i cs, anal gesics (including narcotic and
non-narcoti c anal gesi cs), androgens, angiotensin Il
WO e@eis312 ant agoni st s, anorexi cs, antacids, PCT/US2003/026005
ant hel m nthics, antiacne agents, antiallergics,
. . : . . ¢ 1 androgens.
e o0 Ao A0l A nE T, AELARLLAER,
antigntadatiopins pattigeniodgents, antihistaatinibg, iabiikypapictivdseunmat i ¢
enﬁé‘{ﬂ(ﬁi ncl uding selective COX-2 inhibitors), .
ANUAXPST ARGPRARGHICENCS, 3 hiosphatergics amtihynestensives) antihyperthyroid
' |.C ' ' nti.c ul ant s ) .
e AR T sk AL B gt
antianahicel st infett@mogdiriemics, aftinigiaieelgbfS, antittuksOhRS, t O
poi son, antidyskinetics, antieczematics, antienetics,
antiypycoicianiplss entpsoplapicpeemts subrdusts sntinavtiopstisso gaivsteoporotics,

ant . £ i ' ' tulents, antifungals . :
ant1g%%tlf§%,%%§]%%§ﬁlg%@ﬁ% ’e.lléa% tip %oncgaog{t?cgbc? | E’Lgegm PI&B)E}?UHIO(WSUS
agenigearitiprostiticl Hyp et @Fhh Eedits, aigrOREAIR Ghii¥@Sitics, ant_ipsgriatics,

anti hyperl i poproteinemcs, antihyperphosphatemwcs,
amlﬁ%ﬁ%}%e?ltté’ﬁgqt\%si,ntlla@iﬂleﬁﬁiybe&lﬁlhghomﬂ]@icswtimetpﬁps/disinfectants,
. j tensives. ant.ih thyroi.d agents,, .. o
e RO SR s DINRRAN G, SAERY S, spsvssivs
anti@RREdafieds) @AAGH BRicH Mt ihins At Vita A RERE A BHIMS; aro atatse inhibitors,
I C

antimuscarinics, antimycobacterials, antineoplas
astripgents.seanreilizasping @ngonists.i howa resopmgivnashibitors, bradycardic agents,

ti.ost.eoporotics, ..antipagetics, i par ki nsoni an
bra il ST S s ilte R R e Dot s ters.
carbR@RHnhydragd inRIbRS Al GofOMRE! CERPAYaBHRAL @hetlating agents,

antiprotozoals, antipruritics, antipsoriatic

cholgfitho @pents, oholergtics, sholstergiss, choltnestemkeinhibitadsscholinesterase
ntise eics, antjseptics/disinfectants,

reacglﬁéﬁogspgﬁ%%frg ?ﬂtg‘frff’f‘gﬁfﬁ%ﬁstﬁl &d“’érﬁgF‘Ftﬁ’r eyeReni cs,

depigfiehions, @Bﬁﬁétitﬁ%r@ﬂfo&ﬁaﬁ%ﬁjgﬂl%%aﬂ&?@igé#l{vg la8ldi¥efes, dopamine
antiurolithics, antivenins, antiviral agents,

recepitiagPyists cdopamimmetept® antdgobistspecdoparasiticidesgendtis, enkephalinase

].nhﬂg?nzoedi azepi ne ant gag ni sts, bone resor%i on
RO EOPS: YR e eéﬁ%%ﬁ%, CXPBFLYEARS: fprnogen receptor

ta@BhIRGOMicHAS sups IR ¢l i &uﬁpﬁgﬂ i

. | ockers, 05}1@? um rggﬁ%&g{:gﬁli?a&g‘%ﬁggﬁrc an yél}aggségasmc

cytopriib@pnter gastricardiontpomp dshibi@Ey gastriagentisdsinhibhelsat i ng
agent.s,.. cholelitho]ytic agents, choleretics, = . o

sastfHE itiopt Dleotemint b ebicRS Wl b egnad-siimulating principles
WwihdorMBad RhAHS ERAR [ AR BE lgm]%t sti

&re contracepti vesfs’ ebr?g?{ﬁ%&{ggglﬁt S, %éﬂgﬁ es glrﬁl%l}ﬂams’

hemelépesy rematopsicticks heraoliytidss héraogpettck f iepaiins AR BENISES BapHtR enzyme

. . digestive aids, diuretics, dopam ne .recef)tor )

mduggrg egg‘g)prcggﬁgw, St3raipe sh GFCERIOr AgteaPRists, HIV protease inhibitors,

HMEUOR dERelakd MhfhRD o phalinase .Jnhibitors,
enzynes, enzyne cof glgyi%éogl?o délg‘?‘?fg’glgﬁllé‘!“%g‘%é’é’é%s%’ﬁ%ﬂﬁ%,

senstizbrsi joogarhange eqirs)keratolytigg ticsitin sfiluREihg Bormones,

1 suﬁiopl %gents, gastric and_pancreatic secretion _

axallygsirgihaphcs, leblﬁgfl?liecamafgﬂ“é%r BHR N agenists dipstropics, Prlinwmgenase

inhitter® niR iR | don inhibitors, ..

i LS YA b A S R R dnPioiei s

mindralbedrtit@ds migtiex choabdritit SkidaG iMib#sHs Ah@blytics MR relaxants,
hornmone i nhibitors, growth hornone rel easing factors,
mydgRiRe PATERHGARtaGOnIStS, neVERRIOTSSTESS, nondrmicspovasian bermones,

oxytg ﬁ% %ﬁéﬂ? ﬁﬁubtﬁ%pé? fa{g%}ein&’?ibn QS&"E‘{ ippasr%g tVo 9 réi e%c}ogﬂdeps? g’ctaisscl:um
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i nducers, hepatoprotectants, histam ne H2 receptor
antagoni sts, HV protease inhibitors, HMG CoA

WO eduois3sE | nhi bitors, inmmunonodul at ors, PCT/US2003/026005
innunosuppressants insulin sensitizers, ion exchange

ns, Kerato ' fon
chanf G 3o PR R 8o er BRI PR PRI, P ARG B fase
mhlbﬁ&@,rh‘aﬂios harinP@ukieds, 38, reudtige anhylbiena sespitattry biirhadrsts, reverse
| upus er t hemat osus suppressants, matr,iXx K
transoptasd mbg@@réa wéeféveﬁ/hm%ﬁ% SETeNICH; SSEQL BB AgTadyerplingg cuptake
. ..motics, nonoam ne Iy I
i 55 SR bl gL M
inhibREH! QRAAb&SHH ¥Rfogs nt@ﬂirﬁbmytﬁ,, theorabidxaiie AQTdtﬁBptes antagonists,
oxyt oci cs, pepsin inhibitors, pignentation eqfnts
thyrqid Asmeones) thyretrepjsdntaenss, tosebiies, inposemarssp baug H tghttors,

. PCT/ US2003/ 0 005 h | , ants
wrioqiige SEORBAGA BIMOE ARt Bk i BREREIE vasoprotectants,

xant 95;%3%% inhiBidR] do@lcsmbinadéd-th@sfraceut i cal s,
a-reduct ase I nhi bi tors, respi rator(}/ stimul ants,
r

[004spvermm-hmnmgsﬂustqanm@zanmlﬂs loif swjtable drugs of low water solubility
sedati ves/ hypnoti.c ser eni ser @t oni-n n re
inclodle 4R G PR G S GG SIS PORB L iRy B,

carpf‘oq'%lgtggft%b&lﬁ e e @ﬁH@%ﬁrﬁﬁo‘%ﬁazﬁl@rﬂbﬁﬂhB déﬂéﬁ&,&:odeme

ors, sonmato tatl n anal ogs, t hr onbol ytics,
phosphitentuabempauiie decapkiby dlacﬁragochc]gfegac dulhm gplerenone,

hor mones, thyrotropi¢ h
estrngﬁo@tg@mgq Stqpopidg, orpqox&,I %DE}I%BT me o%ﬁ? g%@if‘if%% fentiazac,
N fiRcANRdYRSLn, ketoprof:
R R e e
lorazdphtnbtﬂedfo&ypmgdstmn@wemt@,mesﬁ‘ﬁdr wothoxfabay gkthylprednisone,

Non-limting illustrative ex of sui.table druzq1§
morpHing, GRPTRANES ﬁulgaé% dBPIOKER, ﬂlqe%%ﬂngé‘@é@t‘ﬁh%@%"d gxapro
oxaz%gygﬁly!))?@lh %&ﬁltézﬁﬁé‘? &a@l UrehiRARGe, phbhcatidall %Ilroxmam, pirprofen,

nzt car prof en, cel ecoxib

pre(ﬁlﬁﬁoﬂméj preémsotegiprocaihd, @rqigeemenpynmﬂbammf:,rrefecg@bguﬂf@dlazme
codei ne hosphat e odei ne_sul f at e, fr ac?? id. tilomisolc,
sulfaneraeine iSAliSerEp ISt SiiaEs, AT iR SIIRZD e HAN S fraic 4ct
et.ndol ac, etop03|de etoricoxi b, fenbufen,
to}n}e% ?ﬁ#eghygg é?enpr of en, fentiazac, flurbiprofen,

[004]i SeThehmbiiat T allrucgi)ﬁlidrﬂoﬂatedl ih lapimg—emtammg@nmphabq)mpf the
I ndopr of en, ketoprofen, |orazep

invemtien 63y b wé@sqdeacewémaé@kawn PR g]g]f pEpharagsh ok israpqutically
an r?&ﬁf%’)%%{a%{j 104 %%ﬁ&t ve TRIBR #f%é‘u%rﬂ g@é 'élnflt@ﬁlﬁlated ie.,an

ergo Ine, un1c

amdWReBF @iz Mhat iIONFRERAM e]it)fMﬂ h&n@attahemmrp@ot detsax@therapeutlc
pheni ndi one, phenobarbital, perX|ca |rpr fen

andfer @mﬂ@kﬂlcbﬁ ESSPpse aviicn @ﬁr@nte &S erﬁii 65

[00€(¥]| fa Blge;n? ngdd | Of fe ﬁ'lg? égzlgsé%kergig: ;%ﬁ Jgﬁial dru s ]glude without

Imit RIPRZRRRMseful A HERd Gt %ﬂﬁbnoédﬁlwhsﬁpﬂr%santt Qildnstelrme
val decoxi b, etc. [0049] The anpunt of drug

antdgonistsp anabolich, andragens. apestbeticsi mmgerg@ﬁrp?@élmr%?néf angiggthmatics,

inv | on can. be ele ted accor.di
antgppﬂﬂ}crapg@ %1[1 (§} TGICE, ANK: dgﬁ%m&%oh@so defglastws
ant@féﬁé@r)ﬂsa tr thc)é ﬁ‘fti‘reﬁ:ﬁﬁisy er@rﬂ@t‘dﬁg mﬂiblt@rfsu@ﬂtﬁceptwes estrogens,
peci fi cal I'y cont enpl at ed, ., an
glucocorticoids, mineralocorticoids and pro gestogens Tustrative examples of such drugs

include 21-acetoxypregnenolone, alclometasone, aldosterone, alfadolone, alfaxalone,
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anmount of drug that is sufficient to elicit in a
subject the required or desired therapeutic and/or
w@e@ploydsarti c response when parenterally adm nPGT/@smd3/026005
to the subject. [0050] In one enbodiment, the drug is
algedionb SAIRA er?tl ein%ug)ﬂded G Sstbile |aH&’r§1s\‘3&H&%“Endr!) tiid BhdrBLtane-
t hose use as a aC|ents renocortica
3B, Kifpdinb $Bant, sndaistoatiel; antrostemidige(3s) 5x)-aatwbiol 6-e8-3-ol,
androgens, anesthetics, antiallergjcs, antiandrogens,

andrpsteronls, Resleme asongmef%%@g%q, &plagdiol, bolasterone, boldenone,
bud@srbttﬁd%y 04 134‘[&1{38@ I %r@ﬁcﬁi%”klﬁénnﬁiﬂ{one' &ﬁér? 5%%1854 eglglesomde,

I néopl asti Cs rogesti ns’ pruri
clot&tﬁsbl albibeﬁasm clamtmdmselomektrcmet elopredaSiNtioSelRft | ves,
trogens, Iucocort|00|ds m ner al ocorti coi ds and

c oxgﬁ TeRe sal orrn%g@mawt@@némogg, wrtivgel cyiroigEone, danazol,

d I Ionetason
o e e
desdheldsaR) 36026008oneadigRIstigNAR, didhdyeke AifloefBhe, diflucortolone,

anti noni de, anagestone, androi soxazol e, androstane

diflypaeringts, divecthigiemne dramaptgholore, cﬁm@s,plrameoémt@s’q@@ﬂeo Hydrogesterone,
epuﬁes ds%ﬁﬂ)g&g&n%g rgelgo%gts 0 ng gp%%&el eﬁg %]H‘é ‘equilin, ergosterol,

estrhlﬁblfi BsBhdiol) @btAmhvRiied) @stnap legtesrR) ethinyPek#RdRN icflfisterone,
calusterone canr enone, chlornadlnone

eth}é%rr@n@p¢@mﬂd$@n@0nqgeﬁr@s@q¢n@@ane élu@molasﬂuc;loromde

cl obet as ocort al strqne,. prednol.
oy SRS 1 re e Db B P o S o o R BESCaRt,
fluoC¥tSlo£& TS FRRRhol6HY, nuwﬁeste@&{et MpESlone, Cfu@féahﬁ%ﬁ@e

danazol, deflazacort, del nadi none, demegést one,

ﬂupn@@s@yb@px fluagirenalide ﬂudm@e@,t flsicpsodiesforinelwlone, formestane,

forngcfec%%txbg%tg e‘é{éfe geé?oglé%a%nlgt Q«% q%}%ﬁg,(}fa:l QS‘F‘F% lsme(dnbetasol halometasone,

halogykédo!ﬂ@ R RsHo BramBieMBdd S 8028 Shydds QARBE A RRPoxyprogesterone,
rospi rénone, dutasteride, dydrogésterone,

1otepmdn@lsb'ngﬂtrenelpmamp@danm Imedecpgeetoen,oneirowsgemmne medrysone,

ri.steride enin u ostero
e e esizof SipnERane. ¥ ednimoe e b psterolone,
mesB8ASIORBhafdrit YbthaRits fioRne, BkiteRSI6AL 'ﬂ%thy redmsolone
ethyiestrenol et hynodi ol , etonogestrel, enest ane,
17-mh¢thgltestastarond, Imwdlyhnmlmm nnifepmiom; mcnmestamne;, moxestrol,
qu oIone fIUSC|non|de

nangspliE oD ﬁ‘wfl% Eﬁ%@fﬁ?@%ﬁ%@ npreflgh SRt ReeShEOdrel norgestctone,
nor%ésﬁﬂéﬁénﬁétggitﬁﬂ %or%e%t‘r‘ﬁﬁér@ ﬁﬁﬁ?et%elnﬁﬂffrﬁdﬁﬁrqm%rone onapristone,

| upr edni Sol one l'urandr e urogest one,
osatefarej exebolvap, dxandrebot.arrendéloneyesymesterond, oxpmetholioat,

o i
precﬂﬂé@)h@ %E&Mf/ﬁg M&jé'ng oL o1 By, glﬁ? )ﬂ{}% 3 neé%ro[megestone

17a- hydroxypro tero otepredno nes

qulrﬂvakmp,r qaﬂms&admb duineptrol, mmexolcmér spiyppolagest,stabne, stanozolol,
%sone troI ngestrol, nepitiostane,
Stengglﬁfl &ﬁ%t%ﬁ@ne 9%84 1 0 JRE s RIZSHIENR [Tiampeiaqlpng, dilostane and

phaffﬁ&c@@tﬁl%ﬁ{é g&ce fe@@t@l%r 2@& e&ﬂhﬁ?xﬁers?%@gfg %lnc? lE]a{ﬁ:ﬁ’conlers thereof,

met h one érone

[003#3t hyPtosér@lyqireaed stedof e MeludeRIBRtBED @ﬁlereﬁ@ﬂ@ shtiddiol,
nandr ol one, nor bol et hone, norethandrolone

eXeTHETLaeh PSETOSHRIO Zparench Jrdl ik dniselenge oxahodome, testosterone and

pharmaceutically acceptable esters and salts thereof, for example clostebol acetate,
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norgesti mate, norgestrel, norgestrienone,
nor met handrone, norvi ni sterone, onapri stone,

wosaueIssne, oxabol one, oxandrol one, oxendol onePCT/US2003/026005
oxymest erone, oxynethol one, paranethasone,

estrﬁﬁ@l dlﬁil% né@fo?ﬂ% m@ﬁr%g%p‘%g Ferofld PFQJ: g;ﬁg brﬁétﬁylpred aolone ?1 acetate,

tine one nr’sone;

oxalpﬂlemkrmlpudiﬂfeeandmsﬁ@tﬁiﬂnéwmbyp?&mw €ln agﬁ@tlﬁl@ﬂr@' PR8Rsred
10

nbol one, quinestra qui nestrol,

onegest one, ul
embofRERb B ateraids 3@@&* %ﬁ&%céffdeﬁor@teafﬁ%ﬂl@lrﬁerplowtmmemne and
med?é;)gﬁpc% ?@?one LERhQRS e 2o &ﬂe)%(ec olrdeslféé'ﬁ% 8ﬁ%{%%p ¢'§ tombination

tr1anmci nolone, T

of egtmw&gpluhate ahd fhe@@aRIb @RS AR e, caRbE Bresent.
enanti omers, epiners and tautoners t her eof . [ 00511

[0033] e s e Mithiayy ccms@fuéfrsraethergp@mﬁlba¢ffagm@mom lofithe drhgattbbol

|
fore R Rt B0t B s TRR ieGtion e whishibisriohe,
admiB& 608 t6 b 8geaNde agéwﬁ{maﬁw&élg}ﬁldfm@s%ﬁ@@ ail Sth%sﬁl@tro?s In the

and salts thereof, for exanpl e cl ostebol acetate,
caseq(h e 0aip Dy R12te PUT HUR2IS 0BYiGHS POSentes arauticotration of about 1to

b Lo AE g SR DR s TR BRGSty onat ¢

%F@&@ﬁr@ eA8te 1hE InkyR t ARG Présgntgm BRbhdehtt 1]%1{ Jf about 10
r r

éferred enbodi nent, e sterd ug 1s se
cmt 08 Slllg‘/lanli |p®¢fer@blplabmztt@ toelbewtéﬂIOang’nﬂ,rHjld more preferably about

terone e th ne sterojda

>0ty Pﬂ p iRk Saiofmih 10 BH o o 2Bt I3 When both
estraddidl! ¥R R

%“;‘@sﬁ?‘ﬁf%@z T IpOBEREBRL HegnecRe Rtk eerllofor ho
mdigfifad drugsaratypically zcsfglvdmeabdm glni the tiwe of brermstaat, the drug is

.ﬂ%ﬁgends an the dru Ld‘ the j nd catiogn fo
typiGaly SFSFR! i copepation i Ahput L iyt 25 we) f@cﬁrefer%f %R?élt 50to
abo@®okReghvwei ght of the subject and other factors. In

the case of estradiol cypionate, the drug is
[0033}' pi cEb keyhgneesspension stabilin ke trngtpasticiafaraperably Véry small, for

t q@ prefer abl y about 2.5 to about 25
exary p #Fmg ﬁr‘T*? t mganpaficle §izg @@ﬁ%rtbﬂb%hoétf Henmcepigaldy about 1
[
toa%%%&@b%%l ?g;a ou?ké§%ﬁ%§%2@£t%$e rab g%odt 5&%§edﬂ)&n
averagoprdrticle @magf mﬁo,ut and abmnespmef @pﬁbih@ﬂyah otk pofifdntdf the drug
bout 200 , for exanple about 100 ng/m or about

can he nigppartic éﬁorﬁbf k- hedng apragensrtifngie smpdler than 1 pm

JEELP .
(100TRERR RAEH SRR PO GND030 2B B08 B, rl € pERLIEEL Sl 305 P hpout
900nhe case of exenestane the drug is typically present

In a concentration of about 10 to about 250 ng/ni,
10053 et eFlmiopmulstien cogprises omum@ometﬁm md/or[som}img@gents in an

amoSNARGR, {yslggaaé hulie pabdolagioh 3 ol dile PR £ Sl

embﬁélﬁﬁn’pﬁrlédsﬁ bee sfithewsiml|aad/ok eiRehgchfiQs Mscéptdicml |y
about 1 to about 100 mk It |E@gonet| rr%as desi ra%l e that

oxidatige ‘éﬂgﬁgiab@n miconsreinbediment.dhe atrleet onelsusceptible wettinggwl/or
Suspeg({]}éé %%er“% %%ﬁﬁ%sf%‘; FHS%HF%P 5Qe3Rgut 25 m Optionally all

[0055] It is believed, without being bound by theory, that the sometimes observed

gradual loss of controlled flocculation behavior of a composition such as the Depo-

Provera® formulation described above is due at least in part, in many cases due primarily,
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can be in nanoparticulate form i.e., having an

average particle size smaller than 1 m (1000 nm, for
wexaapisiabout 100 to about 900 nm nore part i ol/asi093/026005

about 500 to about 900 nm [0054] The fornul ation

o ETRTES DS B RG UEL ) 9SPSR

clealvhgcefijodfioxgethgibnd dhaindr ug, and ina preferred
enbodi nent. at | east one of the wetting and/or
[0036]spe %%V%Q%@@ﬁp% susgeRtEpe Wéﬂt@gta@d/% syspendingeagents useful in

fonglﬁgtﬁo%%&}a%l?g cﬂgs %{fgg %Vgﬁ%n mclu Qn ph%larﬁ%celgtrl]ceall}/ accegtable

susce suspen agen I'Sse

agerit tASY Wﬁé&hﬂe@i%&@ gb&ox&e@l@&éﬂe chhms s bel i eved,

wi t hout bei ng bound t heor that the sonetines
[005Hs er Yuch aggntsduelidd méﬁtlafler@cghstwbl (PEs], lfocexamatei those of average

molp Gty ek Jrprf SETRBRLY Bt 2P0 it por g Abork
10,000 %@thgﬁﬁlgsa%'ﬁ%w oot 50001 %u%l@ @%s%ﬁ%lﬁvely include PEG
“PCT/ US2003/ 02600 to loss of surfactancy of the

2000ehavingpneaverage nslesplndicight afEI00 to@800 tREG 300Q r]mavmg an average

o BT Y QfCaP LT EHotSD: VoI AEreg S gF WeiEh of

300848 U?W'PNS 0% havikS & Werddd mcﬁl@édﬂf'v@él 1&%?39@(?{@&&}@ b yPEG

articlés of thé invention include any pharmaceuti cal
460@chaezm,gadmi aaferagg enflecuhatveghirpf 44¥0s0d860.0PEMH3E0 and PEG 4000 are

0l_yox ins. [[00571 Such ents inclyde,
esp @@F T e§1gq?v?§%? Tt pEEERTY pdpstg s Pigagenlncing

VehAYELiHP! ecul ar wei ght from about 100 to about
Sus}%eo, 800, m)IEE?e typi cally about 200 to about 10, 000,

[Oomjst S)Aph m@lntsy&ﬂhﬁuﬂclx&&@dl@ca&%@o@ﬁ@@athﬁenet;&ﬂ&@yﬂﬁ@ene
| us t| vely i rt] ldde PEG 2000, havi ng) an aver age
copy i PStWé‘iV eifted 8 B ediges @GW"W?lﬁéu‘éhaS
I t of 2700 to 3300, PEG 3350,
pdﬁ&s{eﬁ%ﬁé‘ﬁqg{g/’g%;)gggg %@e%[ ar weight of 3000 to 3700,
[005HG 4806h agears fagharindvdzr sigfactamts davihg s hyioghdbioilkdRAcyl

to 4800, and PEG 4600, hawnsag an avera%(_e nol ecul ar
groypitypicaliyrof ahew &9 abewolS ks aphiig pPalyexyethylene

chafeS BRChALA Xuo%rsﬁ{f%t Er?g are%D G Rk ES%&@I:%E’(S alﬁu&ﬁﬁ%l% ¥ncludmg

adj usting agents er eby enh ancling ° sus
polgdxgbthilehsy alkj1Mesd suSh @h lwgam&slaﬁwtﬁ-h@ rcetdmil a Ct%teth—ZO oleth-10,

oonaners p0|%%é¥ | ene- pol yoxypr op | ene
oleth) 0o plpasths} 0, stqaratis2P ap %féﬁrythow(é patyesyatidens gaster ethe

po 5553453 EURRIAEARS G BH5R B2 B 0 B oo

40, ipBlketbete B HAIOIoabHLS 65| Dolyrgrbatd§od E@Efb&bhﬂé 83 2kl poBEo1BENEI120;
group, typically of about 8 to about 18 carbon atons,

anda}ﬁ’ébloéy 91@?%@]”1@&%@0@ @XmlhypbfﬁgetMeﬁteaw@p é}o,lxsgrbates for
exaﬁﬁ [}JOSI r{ba%e LS, n@\%" rgaﬁg) RBkfegur factants,

've
[0060]  According to the present embodiment, the susceptible wetting and/or

suspending agent(s), together with any other wetting and/or suspending agents that can
optionally be included in the formulation, are present in total and relative amounts
providing acceptable controlled flocculation properties as defined above. The smaller the
amount of susceptible agent that is used to provide wetting and/or suspending properties

consistent with controlled flocculation, the greater is the risk of loss of formulation
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pol yoxyet hyl ene al kyl ethers such as | aureth-9,
| auret h-23, ceteth- 10, ceteth-20, oleth- 10,

Wob@i1B02 steareth- 10, steareth-20 and stearethusH08926005
polyoxyethylene castor oi |, polyoxyethyl ene

hyd enat.e oi |, polysorbates such as
Stab]‘ﬁ%’lc{}lgg? Bﬁda 1% egﬁa tﬁ%rbr bate 40, polysorbate 60,
[006@P| ySgiRaéRe 6Pa nr@bnis 961‘96iy%t}§ﬂbne ReHY &AM RadteasGolyabtbate 80, for

pol ysorbate 120; and pqé%oxyethylene al kyl esters,
exanfpde, amsafubtancoutafion yan by hele astabaitd 840 almpit 4 srada, dwpically

| e, pol ysorbate 80, are particularly
abo%ﬁé?@ﬁ?‘g‘gg) F/@gGOl According to the present embodinent,
[OO(SQTI e SIHQH@@JS& Qk g PE@Islilbl'i‘ 8s BRA/3350, SHRAR REhdRErAURNE G]ﬁlktratwely
together with any other wetting and/or suspendi ng

abomgemtabomtrﬂa)o roglml, tpptallyakbityl Ode abaet Adeg/miln t he
f or myl at are pres n total and rel ve anounts
10063F o B e G B DO e SR B gH O OB
scavgr;{égp eNoh8fui @I%%ﬁ!l §tfa@1@9 & ofgﬂﬁaﬁ@%ﬂo%dahﬁ Ench#H¥RHEpherols
suscepti agent at” I's used provi de wetting
suchaR d-ticophesplemitamig B)y aspmbiq zmrl (vuiamﬂl @1 anitsaits 4l esters thereof

contraqlled flocculation, t] reater is the risk
inclydgngsodumg acaihetst ang gscpeb 19\601 @)@ gy 4spgscorbic acid (erythorblc acid),
butygigla g@?@gfgﬁ&&? %Af %ﬁﬁ%t%aé b cgggﬁgpgn@@o}g?)g gﬁﬁ? derivatives
mcllﬂﬂig\/&éwﬁtyh&hle neysieinef @stias) dithisetytlafol dithistheditl, gh&@ﬂudne,r

exanp a usef ul concentratlon can be as | Qw as oyt
metlgongng aldavb&gﬂycw egpesially Lymethig E@E@&ataclﬂ 20 Sascerest

top g oo e pilk 13F 6?%%?%%?@? iR 7 P ot

acid @6 x ™M (il g allatest fopleRahply pﬁh@hgaﬂhﬁa bowh@llute 40 laagylrgallate,
0063] The formul ati on optionally further conprises an
cglmdmguautaﬁmc agHd, &W@Wm auhpaiayem thigsliptessulfitpdisuliite and

0 d ude
L e s
Inteﬁﬁﬁ@ﬂiab iPeteaC AfplcuiidralND MWO) 0 B8R &R Umetamnesmea pHt sthiilenrfo

i ncl udi ng sodi um ascor bate and ascorbi c aci
effeg Minrfintagueoussyengstion foramulstipy of e siprtidal drug thel fa)mot be fully

bt h BHA), butyl at ed
"*Xplﬁl%a 5“)?%/%%*’ %ef%%ncﬂfé%%t e%t Et ( d)erl vgt ?/VZSe i ncl udi ng

[00@#} et yoay 6f ﬁioﬁeﬁreecm&fcﬁlsa@vengmgtahﬁ@udﬁm e 0ptiyially ipkaknt in a
dithiothreitol, glutathione, nethionine and

totat arheugit pEestive to sstaatially rpducerpzidative Hegsadatignaf p susgeptiple agent,

i R L SRl oYRREDATPOR S PSRl 80P 210
aboﬁczoing/moziﬂaﬂé\& prefeiivlly a8aht! (RS eSabdu@no ﬁigarﬁpl [HufrRRYly, L-

gal I ate, gal late and |l auryl gallate,
methionide hg&dm iba peastiet 2k eicanceatretianef abonthtd Fhouhs sngim
bi sul fi d bi | fite
10048 poc it Py oot feben oS ot ehog ™"
ox1c§at19é"’ﬁez%‘9dat1'oﬁtb§ Eiti R Ru R BOR o Rk 1RR6 AR abl@/or Wek radicals, an

6, L-nethionine has a pH stabilizing effect on
initialrstepojin eeusxidaivp degidatiohqroedsat Suoh yldrapesixates pod freeiradigals

t hat cannot be f.ul
can accelerate r‘gh éegradatlon p%cess in a form of autoxidation, as described for example

by Donbrow et al., op. cit. By scavenging hydroperoxides and free radicals, antioxidants
can significantly slow down the o'xidative degradation of PEGs, polyoxyethylene

surfactants and other susceptible ingredients of a composition.
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expl ained nerely by its antioxidant effect. [0064] One

or nore free radical -scavengi ng anti oxi dants are
wopikomsity present in a total anount effectiREr/U682003/026005

substantially reduce oxidative degradati on of a

scepi i . ' [0 . CO Nt at|
1006° 200t Ry SR bpion MR Yorfhif b Shdn BT AL PR
belidved, witdiit befdg Mot by theétybeching hadlty inhiba blddprokile
about 10 ng/m . Illustratively, L- nmethionine can
formpgion and yhesebysiave dewn axidativegleetadetion | biacometghigntcontappnants,

abput 5 [ 065} It is | .eved, W thout bej
pere 3y By R Pt P el it g sl o
accdk@ficakaation aky by Ebgh&‘téﬂdg@u@l@ EoHibkhRbAtO A cBélating agent can provide
hydr oper oxi des and/or free radicals, an initial step
somg egise of riadertion drogrepidadinn of an prislebssdegBulation susceptible
. _hydroperoxi des and free radicals can accelerate the
mgra‘éﬁli‘tadat ion process in a formof autoxidation, as
[00675S CT FRREbr (b8 X RN By d BYeloRiRE Rehibvetho be QRbelefdtbd mB)id
scavengi ng hydroperoxi des and free radical s,
condihibns it islthus e bemlicisl tgnise iachelating ageoithadioimmanpable of sequestering

xi dati ve.degradatign of PEGs,  pol.yoxyethyl ene )
et e St O S Sioahy G Sugh » ghelating
QBRI rhd : 200 03/ 026005
ageIFOOGG?QLdIﬁI' %eg%gﬁ%@cﬁ}gnﬁég%ﬁ%na eré\(z@grét%ﬁer conprises a
diethyledeatiamigeregtateticAgdi (D TIPA)iand phatmaeweatallymdetmaible batsrihereof,
bound by theory, that chelatin gents |nhibit,
eg h@{ﬁ avsﬁé%/%%wra Sl HQ a8 e&ﬁamﬁr&%@gy ngimneraw_qmclude
P . | r . s
ot S P2 EPTA0) ERCRRLAL, deRNOEARI, B AAN dnine
bis(bélydrexgshenviackic acidy (EIDIDASdis{aminoaihyl)glocoletheral &, Wt N'-
oxi dati(i(:n and by sequestering such. contam nants a

tetraaseiicadich (E @ fen endinrpacsutiendly 2sespirbliegite thegol nPihes slasss of

conh L 05L S0 04B-0XL A O RITRA PR RSP i
acidndrosplic acid,desindsSudiedsippvgigring ghenativeliwsatrethahslammies
conditions, it is thus be beneficial to use_ a
tronpeilbanaing Apd dignetiviglypaing, end splfigrcontamingearsrauads sigh 2set al
| . .
258 TS LRL N0 Rl kbS8 o8 BERIAL K @5b6lions
of aboiitf(et tagbouapagighyil, pAsferablly abdutdk 2 toeab@xahPing/misand more
di et hyl enetri am nepent aaceti c acid (DTPA) and

prefgrpRbrAbouti? P dapbut 3dBEM-abl e salts thereof, e.g., the
i | i . .
[ A e

herdifdbdvé, ERbiflentsivuth dd thddei ragitioned Balbw. (NTA),
et hyl enedi am ne- bi s(o-hydr o;;/yphenyl acetic acid) )
[00¢HDDAP e 9F scaerhdibiéanalvyiging ead/et suspending ageniss not susceptible to

o BYE ARG R uRaTR uesekirel Dby REPORRE kS Snshpsyineinde
polividlipyerlidbee @saf) Uor aganste PP HAQing AGRA18cul# S il of about 2,000
o agol yfunctional acids such as citric acid and oxalic

etch4, 10, mech as PMP 1882, ol 7p Ky2hiand K3phanbyur fagtents wech as
tri%tlznia olain'nl%h - : e .
phospholipids Ize. g., lecithih), cationic surfactants (e.g., myristyl y-picolinium chloride),

anionic surfactants (e.g., sodium lauryl sulfate), efc.
[0070] One or more thickening or viscosity adjusting agents can optionally be present,

for example cellulosic polymers (e.g., methylcellulose, carboxymethylcellulose,
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tromet ham ne and di net hyl gl yoxi me, and
sul fur-containi ng conpounds such as

W@ 2@40183¢2 capt opr opanol . Chel ati ng agents can PCT/US2003/026005
iIIustrativer be included at concentrations of about

t . b :
bycryseth ot 158 RISIEA0LY ARAN a8 Qo)
[007‘1!]]/ M Ond 60681 fPEdrafiatd san dpbiendlgroRradeh) for@ample phenol,

nprise, in addition to conponents descri bed
chlorféwéqnﬁh ey alsglqlpmethylpagabep PSPy MeEbenbsnzadamupeeride and
¢ 00691 or nore additional wetting and/or
eety J?@@Hﬁ? Uents, not susceptible to oxidative

[0072¢0T adaé bpﬁlo?esto@l@ﬁy hdjbem rgaageme caﬂ:@@p@@etnlt aBRdayphesodium
present. Such agents inc pol yV|nyIpyrroI| one

CMO@@MB))dluﬁmulfétcad@ﬁmSP\Yﬁanhévla’lﬂé@}’qmlecul ar wei ght of

o}
1007235 208 RIGorSRIREDY pediL O PLRRTIDAL BT R r PG butfers
derit&t fom al:&fb' E&Jnﬂ)o e ?erﬂérfc gefif ardiRNG R clof, Phosphdtid aHdy |

y-pi col i ni um chl ori d anionic surfactants (e.g.
carbsnnhamds I I’Iyplyhlly&suublﬁ abe&e;r ieaT a1k{1100r7z01ta11ﬁn eaxth mei galt of such an

th|c or. Vi adj u in ents can.
acldo r;’lhp agldkg;étreﬁ? E’é@‘ﬁ %hfaéjlso glgrpg]p arrg,l s8§1|uei citrate are
%mers (e.g., net hyI cel | ul ose,
car oxynet hyl cel I ul ose, 17 WD 2004/018312
[OOH(LT | Us26123nfiodatknt tHeydnpoyieidin ybmpﬁées ladafering agent and PVP. As

dlscgég{:%g%&;l?#%{;%f?%gggacaﬁgp zﬁggﬁzggcogéqateé Rerdin by

MG ﬂrﬁl‘?ﬂ“@@rﬁg%ﬁﬁf*gf;%raaqsmﬁ0818?%0ffhe

mvepH61d kaﬁﬂl cabershatheahapH coitesllinbecapacity afet sonpattiotal ibutfaping
chloride. [00721 One or nmpre tonicity adjusting agents

agel@arh’os@leﬁ? Bapates BVgr ofgglativate loghamolpsnlag weight, d, exaggpie ahput
2,00?:'{ r?gélgt ]blg@f)té Esﬁ%@ferrg@n?vp %17%5‘ gi}%g%égf?l%kebrreh é/ﬁé MBlecular

agent s” can ‘opti e pr
weidin rof&BxﬁﬁWL(I{)OkIUfabelﬁtSl 1,000r iSuitablé amoums ef PIVP a@@@pictt]l}cabout 1
citric, glutarlc Iactlc mal i ¢, succinjc, phosphoric

me/ephép about Bhme/mls Prederably phava ity aBeri Oamgmlf er i s an
[00 kal } re?éralﬁk E%l %n? ?@H é)ihtp tV@Jlth at#]afsagf %u@? ?D%lug‘7 An

ospha rs suc un1p osphate

adv@iishesaddhdHivedtiondd thabple of fHefodiposition bﬂﬁaﬁéh Hen:o@ﬁelled within a
enbodi nment the conposition conprises a bufferin ent
narrawar w&e thag hitherée |28 8 aepult of reflusethaxidgivgldepedatipm o certain

fOI‘I’IlAlH idnG %rle E:nttléb o}/\g a?né) e8 22(13 rzﬂ d%o%gﬁ og%{ggr%ﬁga&? & E e@é’sﬁon as

eren oun& can en

des@-ﬁiaa h@flenpbﬂacaﬁ@yﬂa@aﬂybb eonteflict Rethid H¥:2@E bPiboudB @Hclaﬁts e.g.,
strengthen the pH controlling capacity of a

abogloh b panots rireferablygvithag @ mange pg pbau @sfeplé @rqs‘b $&s abopt 4.5 to
[ RO TSR A L
abo@SPRREEA bbldHzRl GRdiBde. havi ng a nol ecul ar

[0076] A composition of the invention can be prepared by a process comprising a first
step of formulating a suspension of the drug in particulate form in an aqueous medium that
comprises one or more wetting and/or suspending agents, at least one of which is
susceptible to oxidative degradation as defined herein. Any suitable formulation method

can be used that brings the ingredients of the composition together in a way that results in
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wei ght of about 7,000 to about 11, 000. Suitable
anounts of PVP are typically about 1 ng/m to about
waeed4mouesnt , preferably about 2 to about 50 ng/PET/US2003/026005
[00751 Preferably a conposition of the invention has a
on o sERitior i bipdoccNER, 5% Blabdfire wel fnown in
the sronAneintiexidmit ichih optionalivabe adied at angwithblapoit intdE f@musing
a result of reduced oxidative degradation of certain
StPf or nul ati on i ngredi ents. For exanple, in a

dro e t 0 iItiQn_as scribe .
o0 KA QASE LSO 15 By BB OTPRA Q0P iSarphor
the §dcofdliimbar pFthe Vidl,Sf deSir€d an oRpehtdeflelcd gafRUs médiufidag be
preferably within a range of about 2.5 pH units, e

provifiesiin amusiten of whysutAmespegiellyesparenion ava istoarreisiry thei ik efore

. .ra of . abaut. 2 unj e.g., about 5 to, about
inseficu13Fe FoitPERyEaRidatt Pl 89 pomFais Bonifhef attgen or o
nobRfgak (gl BvBALE ABIEHN AfoRiceRasRetedBaRold ABERH preferably
conprising a first step of fornulating a suspension
congifts essentilly@f nitrogam andcerygeinf oweightratio natjessdhen sheat Ufnl, more

oo P e B o T o 061 B BT BRACAR.
Othf@IXéeQégl Ju¥B ad @gﬁaﬂa{gk@@, weted@hbP Sl et Res @dﬂ)beﬁ])gésteﬁ‘tqh Quch a

ornmul ation met ho can be used that brings t
medivngrfedexemipde af conbentrationsas ivthidirtheyogenhar aniierd aina The igageous
esults in 18 V\ﬁ 2004/ 018312 PCT/ US2003/ 026005 an
medi &, ConSISE PRSFREANR OLXHPET™ i ng control I ed floccul ation.
Such methods are well known in the art. An
anti oxi dant can opti on@KMMBJESdded at any suitable
int - 0ethe . | at i tep.. .l 7 h h it
1007, " ThE P AL G R e bRl M ol R Pt b mot o
be cahgmrghe tighitationst he second chanber of the vial, if
desi red an oxygen-depl eted gaseous nedi um can be
ExaRfpRVi ded in a nunber of ways. An especially convenient
way is to prepare the vial, before insertion of the
[00Z%8pt ulzoplepbigpmmerdiel DepdbPraivke® afntmcepdive dgetion erafst of
such ni trogen or nobl. e e.g.,. argo r )
Phafigiein yURin S e E bR e ue U e ien belap g
replfc@fddleRp G %‘Et'u@# L¥ecRf cﬁ‘ﬂeﬁ&s@g@é LABRioAX YRSty oF the product.
wei ght” rati o not 1ess than about 10: 1, nore
ThedPapbelabép®nfotmiletss wisaonglosed 020: 1 and still nore
preferably not |ess than out 40:1. O her _gases such
as ¢ aP’S&?X@?TSWS&gPHW@G l?)EB@];er% gugrgpized gds aén%: an be
presephGiaspygh @ nedium for exanple at,g
concentratigns in which they occur in anb?érztsn}ﬁ r. The
gaseopslysareate 80 NFafood greslest essenti al |y of 28Pwiggen.
EXAMPLES [00781_The follow ng exanples illustrate
aspectdiygp chliggdeUs8ent i nvention but are ndO4E be

CO”S%&&%@M%N# ations. 1.36 mg
propylparaben NF 0.148 mg
10% sodium hydroxide solution g.s. to pH 3.5-7.0
10% hydrochloric acid solution g.s. to pH 3.5-7.0
water for injection USP g.s. to 1 ml

[0080] In a first treatment, herein denoted “as is”, the commercial product, a

19



Exanple 1 [00791 Sanpl es of commerci al Depo-Provera(r)
contraceptive injection product of Pharnmacia & Upjohn
wowoog/ops3epar ed according to five treatnents deBCT/Ubmd3/026005
beI ow ina replicated experinment to study effects of
stopE)eer %%\8/ ézr?ag ottdfl g%jsr?ﬁﬁg F§ Ef)lﬁ Q\t/)\gfgﬁ%ﬁ&?rl;ﬁ ng oP‘éhg %Jr%ulatloﬂh%as
used”%e%ﬁ@b@@ﬁ@inﬁu%&n&ﬁﬁb%@reN&Eclﬁv@;{ hdtexypercdepidtedahd was
150 mg PEG 3350 NF 28.75 ng polysorbate 80 NF food

essepfiizdlyl anibiegd aifgs O%tb@tm%rﬁﬂ@gi de USP 8.64 ny

t hyl paraben NE 1. opyl para

10085 5 R e e e R RE e BEEES A o235 PR ponea

to rdMes Rehiah ke RGHGasR kY ViflRv L then fedto rSd JechpPed el shhken.
for injection USP g.s. to 1 nl [00801 I'n a first

[0082] eat Imgathird ht@atment dereut daotedslarge”, thett@ntmtﬁrﬁémﬁ gbmmercial

04/.01 PCT / 0260:
prodiaH AR D1t HOTa A0 A1 BN P Sapapy 8 mlto provide
alar%@ﬁ&fﬂ'sﬁdc@g Tiie 1] Whs Qbppdi&d ﬁrﬂrﬁﬁbéﬁ' on, was used. The

eadspace contai ned an at nosphere whi ch was not
[0083%y g e]m adeptth tedtnent hemé desstdrismall’l, yheagrintents ofdhree agmofercial

prodét with e crkined B aeéigés el of P G 5 8 S e sarmaining
hea&sg%ét'engz;%gr% &Ha?]ei;’:}% gr 3 5%91 @Eﬁl‘%&% V%%ﬁglf \Sf ’%1'6 6\\/‘1?? F?Q@ﬁl was

restctpp@ﬁddrmﬂtrecabm(bl n denot ed "l arge", the contents of one
commercial product vial] were transferredi 8 a .
Mpdypg vial was

[0084i] s eln afiidh Heatmgnty hegpinglenpigd ameléat?ac@int‘r?em@ y
B ARSI Moty st

restopieBihg 4nd tdogppimnt ent s of three conmer ci al pr oduct
vials were conbined into a single vial of total

100854 pac Al jamplesversanyertas and thep plagpdhiniyt s depdpap® Wregm oven,
Mo%’e}?1 Egl g’eg%lt Eﬁ_ OSa%{é)?e%tv%re }Qﬁ‘&eﬁ%‘t lee uﬁ&@ ?@Jhts\ﬁ}t glgfsupécment of

restoppere eca

pH z[trm&f}ﬁsotﬁate’ﬂ&f tdrdnt t Neatrsmoted slaﬁ:fpﬁs fin ﬂﬁi‘l‘&tf&ﬁhedf *nsatient anly
commerci al product vial was opened and the headspace

werp apeyed fo abuh] Q mitas of erchdppe P)@Hltrrﬂteé |r9stqpm>r%1u fesapredaingd
S T TS R TR R P

min@é¢€ it 2,500 rpm to provide a clear supernatant for analysis.

[0086] Measurement of pH was by ATI Orion Expandable Ion Analyzer EA 940 with
an Orion Microcombination (Catalog no. 9803BN) electrode. Polysorbate 80 was
separated by HPLC (HP1090 with Zorbax SB C8, 3.5 pm, 75 x 4.6 mm column) and
fractions of polysorbate 80 containing a fatty acid ester were quantitated by HPLC
(HP1090 with HP Hypersil ODS, 5 mm, 250 x 4.6 mm column) both in the supernatant
(bulk solution) and adsorbed on the drug surface as described below.

[0087] Following centrifugation, the supernatant was removed and assayed by HPLC
(bulk solution). If traces of solids were present in the supernatant, centrifugation was
repeated before assaying. To the remaining deposit in the vial, 1 m! of 10 mg/ml sodium
chloride solution was added, followed by vortexing for 10 seconds and shaking for 1

minute. The resulting suspension was centrifuged again for 10 minutes at 2,500 rpm, and
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[0090]  The “small” and “inert” headspace treatments were representative of the effects

of protecting the formulation in the vial from oxidative degradation. The “small”

treatment is indicative of conditions in an article of the present invention, wherein the
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Headspace days at 85C treatnent 0 6 14 49- "as is" 5.5
3.2 3.2 3.6 "refreshed" 5.5 not tested 3.0 3.3

WO b@nges31h.5 2.9 2.9 3.4 "small" 5.5 3.9 3.9 BECRUS2003/026005
"inert" 5.5 5.4 5.2 5.0 Table 2. Effect of headspace

ot d r . 9 . Jd.cal )
Tore AR B RALP A BB oA ERDaA L HIRREEE
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10098 o AR A1 ansh Pl ot dechiation DL wlens Rod ot 6videinl
treatrB&®s, OAn bARRILRT 4R 060N hﬁ@ﬁarﬁsﬂ?ﬂglla?o@ateé"l_%ttﬁe Righ t@rﬁpeir%tgre

concomtant reduction in pH (Table 1). wever, |
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. i n.polysorbate, 80 content was seen up to .1 ays. A .
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polysorbate 80 containing formulation to oxygen by substantial elimination of a headspace
during storage, as in an article of the present invention, inhibits polysorbate 80 degradation

to a very marked and useful degree.

Example 2

[0094] Samples of commercial Depo-Provera® contraceptive injection product of
Pharmacia & Upjohn from different manufacturing lots were retrieved following up to 5
years storage in conventional single-chamber vials. Settled drug height (SDH) was
determined for several vials as an indicator of controlled flocculation properties. SDH is
the height of settled drug following shaking of the vial expressed as a percentage of total
product height. As controlled flocculation properties are lost, SDH increases, ultimately
reaching 100%. A sample showing good controlled flocculation behavior has SDH of
about 30%.

[0095] When “good” (low SDH) and “bad” (high SDH) samples were compared as to

pH, it was found that, within any one lot, pH was always lower in the “bad” than in the
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Example 3
[0098]
Provera® formulation to study effects of these agents on stability of the product. The
antioxidant uéed was Trolox®, 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid
97% (Aldrich), and the chelating agent used was DTPA pentasodium salt 40% in water
(J.T. Baker), diluted with water to 100 mg DTPA/ml.
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Tabl e 3. Conparison of "good" and "bad" sanples of
aged Depo-Provera(r) product fromthe sane

worowfpssstiuri ng | ot Lot Sanpl e pH pol ysorbate 8&?%1003/026005
theoretical) bulk solution adsorbed on drug 1 "good"

oS Sl et Pl e e o el
amoulast”]. BmbhtDeath b 14 viads. "I@R0OshCh 3f 9 61 thede Hdls2“set Pydiad

3.72 0.4 10.0 5 "%ood" 4.09 4.2 15.8 "bad" 3.82 3.4
previ@isky begn plaesddt mg of Trolog. Fee cedisafanothsnd viak, (Gset §7)7 afien

d" 3.49.1. 3-.19.1.4.1
aadtf e su Bt oadads 1 D0 faifteg PP Ancplichs prA it
contmg@éi)@cbrboera %ﬁﬁé']&%lo&form ragidl A 4 @a@ﬁonﬂrvmw“@e& rny)

formul ation to study effects of these agents on

contginéigi dniyt Pepwt-Proverapwerhuatiusterite a rdhof @2itd &t with 82 Niairochloric

acid e oG eg/ soturp hedroide alating, The Brrenining 2 gilsptming oty
DepgB{<Ah 8iairol )mveatﬁgir thgerbphaldiRedagBREe h&%%n(‘!’@§ t}QTP@ntrol 0”

pent asodiumsalt 40%in water™ (J.T. Baker), | ut ed
vialsm H41f efeelr of the 180 11y SBITPA ‘seit 37 281 WOngoDaA/ 0ial me fitted with

PCT/ US2003/ 02600 91 Under.cons
HNg KOTSRS GVBF 20t G BT EAL D B A T iy Stoppers and
44 23 | Vi
PG Byt bWyl kot i, ssabah
FishemlsofempRotaonumlovein Maddi 281, senaitd5eC. Samplkk sve(e satovad Jrpm the

af t addi ti on of the suspension, was added 10 | of
overpt fipcast BFPAD EBHASHERISBIdRN Py ghaking Drios e HicARRgment of pH and

buﬂé%%mﬁloﬁ %)8%@61‘3%@' gésto-lrl{eﬁjt B%thg &Eﬁﬁ’es abd-gta f Bddigid pnal
cont al po- Provera, "were
[0160d] usDsd sh@Nﬁg rHect 06 aﬁilotxﬂdaﬁt (9" rmbk]'larﬁl Ailabiyigl ngemin (DTPA) on
acid or nmg/ M sodi um_hydroxi de sol ution. The

pH @r@mmpw@tezwﬁoa@t aEntharRih g 2Rty

Table 4. Effects of antioxidant and chelating agent on Depo-Provera® samples

ope olysorbate 80
treatment additiv stopper pH b y(% of
¢ initial | final theoretical)
control 0 4.0 4.1 92
set 1 Helvoet | 6.6 3.3 57
set 2 Trolox | Helvoet | 6.7 3.7 82
set 3 DTPA | Helvoet | 6.3 6.2 78
set 1 ’ Daikyo 6.6 2.7 66
set 2 Trolox | Daikyo 6.8 3.2 82
set 3 DTPA | Daikyo 6.7 5.7 79

[0101]  Both the antioxidant and the chelating agent significantly reduced polysorbate
80 degradation in this study.

Example 4

[0102] A parenteral aqueous suspension formulation of medroxyprogesterone acetate
having the following composition is prepared and packaged in the upper chamber of an

Act-0O-Vial® mixing vial, substantially filling the upper chamber:
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Depo-Provera did not have their contents pH adj usted.
These are denoted the "control 0" wvials. Half of each
wobostlesdizet 1", "set 2", "set 3" and "contr ol POI/US2088/626005
were fitted wwth Helvoet stoppers and capped, and the

r emai nj j d wth Daikyo sto rs, and
cappe@%@ﬁgﬁh%%sﬁ?% gd(%iatté\ji als were pl aced ﬁﬁgéﬁg
freezeEG 3B5@ other vials were placed in a Bdsher

| sotemp(r). vacuum oven, Model 281, set at 85C. Sanpl es
ver e PA¥SVREC BPom t he oven or freezer aftef-oFeE days

and r sdﬁﬁﬁ) by shaking prior to neasure of pH

and %u g@ﬁﬁﬁ? on pol ysorbate 80 content bggtq{%

procaﬁwmg?aﬁga@ribed in Exanple 1. [01001 Dasanghow ng

effects of antioxidant (Trol ox) and chel ati ng agent

( DTPAYropyipaigbetand pol ysorbate 80 content aPd>dB®wn in

Table_4. Tahl.e 4  Effects of antioxidant an hel ati ng
K gt

agenfwg:r 6@?gyghera(r) sanpl es polyso?ﬁa

[0103]eat TRMowRd Shdrhber SF SRR MNidl % Bf-fiBed. NTRI Aové Edtdlulation is
theoretical) control0 4.0 4.1 92 set 1 Helvoet 6.6
espially Sitableefor intrRnpisoparkpiesiat 6.7 3.7 82 set 3 DTPA
Hel voet 6.3 6.2 78 set 1 Daikyo 6.6 2.7 66 set 2
Exafipd ox Dai kyo 6.8 3.2 82 set 3 DTPA Daikyo 6.7 5.7 79
&ElOll Bot h t he anti oxi dant and_  the chel ati ng agent
[0104] g nj AineEsHEeTl J0BaNSsYSRBHIOR Eyrplegion ghmedipxapragpderopsacetate

. _ i
havhJA6% St BERTRLG & PRl RO BB S B B0 B of en
Acthawil@ rhiéngfHadl] subktagtialgfilagithd @yper sShamiepar ed and
packaged in the upper chanber of an Act-OVial(r)
i xi ngedroxyprogesieBnRGeHtey filling the uppelf4dP@nber:
24 Q18312 PCT/ US2003/ 026005
mdyg(ég%ggster one acetate 150 ng PEG 33568'57611%

pol yspslhaiBat8802. 5 ng sodium chloride 9 ny.95mg
nmet hyl paraben 1.5 ng propyl paraben 0.15 ng

sodium chloride 52 mg
methylparaben 1.04 mg
propylparaben 0.10 mg
monobasic sodium phosphate monohydrate 0.45 mg
dibasic sodium phosphate dodecahydrate 0.38 mg
L-methionine 0.98 mg
PVP K17 PF 3.25mg
sodium hydroxide g.s. to pH 3.5-7.0
hydrochloric acid g.s. to pH 3.5-7.0
water for injection g.s. to 0.65 ml

[0105]  The lower chamber of the Act-O-Vial is air-filled. The above formulation is

especially suitable for subcutaneous ijection.
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water for injection g.s. to 1 m [0103] The | ower
chanber of the Act-OVial is air-filled. The above

wo ovoaolsstiz on is especially suitable for intraptBETs1088/026005
injection. Exanple 5 [0104] A parenteral aqueous

[ | ati on of medroxyprogesterone acetate
W@%ﬁﬁgﬁﬁﬁ’g’ﬁﬁf ﬂvvi ng conpositi onyPs grepared and
packaged i.n th chanmber of an Act-OVial (r)
1. n%ﬂﬂr\'g"]slogmn‘ééﬁ@%a‘?ﬂmﬁsmﬁ %Y4l"eKget he upper chanber:
ng?)r o} srt @d &gr‘cﬂeﬁgs &S aglﬁﬂéd ¥5kh A ;gg%x‘éé‘gﬁ)y d8ivéralBB aqueous

yso at e um chl ori

met hy byspesdienthat @ﬁnprg;es (3)’ aupalisahediuf, 011) an@‘ug in solid
nonobasi ¢ sodi um phgsphat e rmnohydrat e i .
di basp@*[@@aieufﬁ%rraﬁfbgﬁwa%péu%&ée PRye am@u@t sslsp ed in the medium;

e Ao o A BP0 BOR iy et
top Wo?p@viﬂe%onuﬁm@lrﬂd‘oemamdn &fthé Grugllatleast @n@m@ﬁ:d[ént of the

[OlOS% The | ower chanber of the Act-OVial is
ai r - f fqrpeiptionheingsuscepitde taozadatiys degradetigyeci al |y

) st 6BRE Rl e g o5 R kL

nrw)uf BEpHi® sepATRMinSthe Gird atld fdcoR@¥hdhbetPandardpkinidable to the
chanber that 1s su%stantlally filled wwth a

pareng@ﬂeaﬁﬂme@lm 9t abl e aqueous suspension that

d lid
e e AR o e ey e Rt
S U sp eﬂiéﬁfﬂuﬂ itd EhtaR By Bach Nlle cépitlnh sRAICTHAT tHEYaSeous medium
wetting and/or suspending agents in an anount

ef f ece¢tyes an elfgntive hepsdspasa forcigiteldort ¢fobe framilagionof t he
drug, at least one ingredient of the fornulation
2. bdihagrtalsce@hinll @vltemimﬂiedatdnde:haimgesrafdané Dlowef bdmpartment and

secopd. ¢ er. that is substantially enpty but for a

g é]geegg Wé@;gﬂ s an upper compartment; salg lower and upper compartments
being separated by a constriction wherein the septum in a form of a substantially
airtight and watertight plug is engaged; said upper compartment having an annular
neck terminating in an open end; said neck having engaged thereon a closure
structure comprising (i) a resiliently flexible stopper having a lower sealing portion
seated within the neck and an upper protruding portion that projects coaxially
beyond the of the neck; said stopper having a deep recess open at the base thereof
and closed at the apex thereof such that the apex of the recess is in proximity to the
upper surface of the protruding portion, defining a thin wall portion of the stopper
that permits a sharp tip of a syringe needle to be inserted through the thin wall into
the upper compartment for withdrawal of the formulation therein; and (i) a cap
assembly that incorporates said actuating means, wherein said actuating means is a
means for applying hydraulic pressure via the formulation in the upper compartment
to the plug, said pressure tending to disengage the plug from the constriction,
thereby pushing the plug into the lower compartment to bring the formulation into

contact with the gaseous medium in the lower compartment.
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(c) a septum separating the first and second chanbers
and i nperneable to the gaseous nediun and (d)

wacaaisany neans effective to bring the aqueouBCT/US2003/026005

3.

suspensi on and the gaseous nediuminto contact by

br . . . t . ium .
2T A of O FRREHE indelEor BRI ARUEBH R gormpries
f gleswd af thevap Zsserhbly tiedt td wliglyafispobei a[fbﬂnd/\&iﬂrﬁ'ﬂﬁig%rréﬁgaged with
second chanber forns a | ower conpartnent and the

f ithesprogmams Portiasy ofthasioppsserndcwgsein thrseelingpartion ofide stopper

a i N ar at b .
RO BRE SRR B T BoR IR Bl Ry
s yhgtwith b binlarahsdld@DiaidgleevpiGadehotdt a Bives ehdSthereof, being
engaged; said upper conpartnent having an annul ar

ndERiUEEYEoTEeried 10 AR ammutsp RPRIAE Porisind fflestaptrasanbly; said

engaged thereon a ¢l osure. .Structuyre .c risi.n i),.a
BRI g r P ol B Eiianf bt RS RanS kiflef b8 open
PRAd bPthe reelRknetthaWirghit thd 18%eN8dde TR AfppRPSdrtion a plurality of
protrudi ng portion that projects coaxially beyond the

ofsubstantiaby knifosmbospecashperectiensi extendingeedialtycivwssl; epé pripping

R A e L
URREEmSHbERE Blaff ofelific raEafaﬁiéﬁe'r @ﬁla@é}trthirpﬂﬂe n8&f genRg, Sich that

thin wall portion of the stopper at permts a sharp

t ithe @mular Qﬁtd prgEcisgedihlly inwatsktoi avedap the stdppeushouldaeand thereby
thin.wall into the upper co riment for w thdrawal
oﬂ°°§1ﬂﬁg¥ B 4 T oRP e HE‘?% PFC ;3%3 SkPT hayinga i 23 Quigiripce

t idred & RPORRD PFar SR thPGbMahti g ﬁﬁ@ﬂﬁlz sﬁ‘%@ﬁ SirhhsS Rt xtend
actuating nmeans is a neans for applyihg hydraulic

prsgBy fremdnd cohveer§owith et slewe towarld eheiguigringportion hndethtt

tq the plug, ssure.tendi ng t.o di sengage .the

? sai d%a?lr % i .
pIHRFIPP Bivi (476 MESARDS fEPIBRING thi gedysyin 5p eRuAGd PRELig: sgid

| BleByvd lkb%% SNt t1OBP @ﬂﬁ'%ﬁh thQedto gﬁezﬁ{qﬁe E’Qﬁﬂ?’é{oﬁtc'o%ction and
into contact wth the gaseous nediumin the Tower

c engaetwithnthe sRHPMBhAGII4Y 10 BN theREIPPSSAOOIW ARG BOEbY Sreating
T?le ar\tli cle of, Cilai m 2 wherein the neans for applying

hy AfABHG RepEs @ RS URRSh P TREE eS| ceve of the cap
assenbl_)( that is snugly disposed around and slidingly
edbageislapiiamy of Hie pseesding ¢iaigs pbereinthe ghsephemediomgieair.

and wherein the sealing portion of the stopper is of

| dihgerticli efirey of thehaaceting ciaims whelienmthp et ek na pslidative

dﬁfi nes.at the j nterf%cfacng ther.evﬂt an annul ar

s HESTPLRHOD SESqeqtRle msrectiont groserd e theformylaisr cogppyises a

t BeL8Rfethyd&lcNMainf r act urably connected to an annul ar

gri pping ‘portion of the cap assenbly; said gripping

p [ r ' . radi.al |y outwar r.oj ecti.ng rim
P R e e A B B e BB R RE SR S e

| degndaibpausieptible ipiédiait BeLsORIH HRoAmBhtidrAk tpslykyethylene
substantially uniformy spaced projections ext end}ll ng

r 8e6fatany. i nwar d; sai d gri pping

The article of Claim 6 wherein the polyoxyethylene surfactant is a polysorbate,
preferably polysorbate 80.

The article of Claim 7 wherein the polysorbate is present in an amount of about 0.1

to about 10 mg/ml, preferably about 1 to about 5 mg/ml.
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portion conprising an annul ar plate that overlies the

open end of the neck and circunscribes a plate
wop@rionsg1inf di aneter snmaller than the neck opePtTy$2003/026005

such that the annul ar plate projects radially i nward

t \Lef: ‘ .

O L OUREFF e MRS M Sinc R e G Béscnt p e Jopptation
hdyh sigroiddl daug. out er surface t hereof, a plurallty of
parallel and substantially uniformy spaced ranps that

10. eXtrRngicl@t @laink ofviRMBRI s@&&u@l&gﬁ%w defeclel§ropd £8\6%ou
toward the gripping portion and t function as a{)

I cmmustglgnm‘a;mte‘oo} esteidail raxagpesthes, sledensypiagesieroaet uat ed
posi sl eeve being actuatabl e by pressi on

P RanhgpretaR bt et R e Mt RumluaerphDrgtor and st
engager Wi th the stopper shoul der to push the stopper
downwar d, thereby creati ng hydr aul | c pr essure in the

11. YPRR" G408 Pﬁaﬁ]ﬁ:rgtwmrem ‘;Lh 1Ida %g 55 m %@fﬁﬁ) gtegteegcfl}c acetate.

recedlng C erel

o SR L il Rt b an
| Do smboraf ?@ﬁf‘ﬁbohﬂédﬁgfrﬂr PRskabi cglg@‘@% St @go mg/ml,

pol yoxyet hyl ene chain e artic any of
p maare greferablyabost Mhterabout 2(0emg/imll east one oxidative
degradation susceptible ingredient present in the

13. f arhaakadlé eNCiagmal mleﬁeﬁx&etfmﬂlﬂmm c‘éﬁfphﬁé‘st ant. 7. The
article of Caim6 wherein the éﬁbyethylene
s UR¥ astedrxyprpgastpony st ]&0—2 bl y pol ysorbate

83b>pr e RS B of el Bl it S5 Mopg 2R ©
&bee®pl Y-mReMi; 1 to about 5 ng/m. 27 WO
2004/ 81 312 PCT/ USZO%S/ 026005 9. The article of any

of(d} heogrmcbldrdg, ¢ildimgimidsadei n the drug present in

ol SpRtlalRartshe RutuBily Rer i herrir dy Pembind sl
14. o Mduielf ot CRER I Lappbube fumaiaion coBpryse: edni sol one.

o S EleRE BB ehe L R o A P 2 o 6 wher ei

t Ife) spelyeibgihe gy of moledta xyfsho gt 38 Shj@bagedtahg/ml;

12. The, article of Caim111l wherein the
m%ﬂ)r oR9BFY, %ﬁgr@?ét%ééflg is present in an anount

b preferably about 30 to
akggﬁt Q%gﬂ&h; ?ﬁd@%%tr%&%/ﬂ?er abI y about 50 to about
2@e) r‘rgielﬂylparaben about 1.5 mg/ml;

(® propylparaben, about 0.15 mg/ml; and

(g) water for injection, g.s.

15. The article of Claim 11 wherein the formulation comprises, in a volume of about
0.65 ml:
(a) medroxyprogesterone acetate, about 104 mg;
(b) polyethylene glycol of molecular weight about 3350, about 18.7 mg;
(c) polysorbate 80, about 1.95 mg;
(d) sodium chloride, about 5.2 mg;
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13. The article of Caim1l1l wherein the formnul ation
conprises: (a) nedroxyprogesterone acetate, 100-200
worgéoio183ib) pol yet hyl ene gl ycol of nol ecul ar weCTNE2003/026005
3000- 4000, 20-40 nmg/m; (c) polysorbate 80, 2-4
m ; j loride, 6-12 ng/m; and (e)
T iR S 0L b

i ona east one parenterally acceptable

PIHS eproplyipdabed) aborlt 00 #ig; total . 14. The article of
Caim 11 wherein the formulation conprises: (a)

mégr oRippegEsodivpriosplat amenotyidsate, abgut h7 We;  (b)

polyethyl.ene..ql ycol , of | ecul a i about 3350,

PBl ¢ OB bty PR e, s TES & e
(@i? s pahstiioatHeoftode). oyt 9 mo/m ; (e)

met hyl paraben, about 1.5 nmg/nl; (f) propyl paraben,
aliiput polysisylpgrredidonaKd 7, {gpt ddbeng;fand i nj ection, q.s.
12. The a%thlq.of Claim 11l wherein the formul ation

c Spr PalsE for et §ie of about 0.65 m: (a)

medr oxypr ogest erone acetate, about 104 ng; (b)

pol yet hyl ene gl ycol of nol ecul ar wei ght about 3350,
about 18.7 ng; (c) polysorbate 80, about 1.95 ny; (d)
sodi um chl ori de, about 5.2 ng; 28 WO 2004/018312

PCT/ US2003/ 026005 (e) net hyl paraben, about 1.04 ny;
(f1 propyl paraben, about 0.10 ng; (g) nonobasic sodi um
phosphat e nonohydrate, about 0.45 ng; (h) dibasic
sodi um phosphat e dodecahydrate, about 0.38 ng; (i)

L- net hi oni ne, about 0.98 ng; 0) polyvinylpyrrolidone
K17, about 3.25 ng; and (k) water for injection, g.s.
29
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