WD 2011/ 046905PCT/ US2010/ 052263 1 PHARMACEUTI CAL COMPOSI TI ONS RELATED
APPLI CATI ON The present application clains priority to U S

provi si oD 2appl4bamat i on no. 61/ 251, 023, 5filed October P8I/ ROOB/05BEELD OF
THE | NVENTI ON The present invention relates to pharmaceutical conpositions
useful for 10adm nistration for treating, preventing, or reducing the risk
of m crobial infections. PHARNMRAINDTICAL COMPOBITIONSt e phar naceuti cal
carrier systemis generally a requirenment for the safe and effective
delivery of a pharmaceutical active. The entire pharnaceutical conposition,
i.e. 15therRl @@qﬁ%gﬁgfﬁﬁug active fornulated in a pharnaceuti cal
carrier, can aftect the bioavailability and al so the pharmacoki netics and
phar macody naritegpredent dppliagtfanwdaimistpriosityt todd.8f prioeisiompbaptpingtidnhat 6&/251,023,

phar nmace t%&@l cogg3 h%ion be carefully devel oped and manufactured to

del i ver Fir § rmaceutical active in a safe and effective manner.
The delivery of antimcrobial agents for treating mcrobial infections can
present 20speci al challenges. To provide therapeutic efficacy, it is
generally desired that the antim crobial agent be adm nistered to the

pati ent jeye ) ncentrations in the bl oodstream or target

or gans J@gngghﬁ¥ﬂ#§ﬁﬁ§ﬁﬁhﬁgﬁfory concentration (i.e. the MC) and for a
sufficient tiTR pERhMSVedta Btk itd phamabdugicOioapoditiga el @6r Or gani sns
bei ng targeted. Consequently, an antim crobial agent that otherw se

exhilgi t sdgnnisfratiot foy seamg; picreinigadr rediping thesisk of giigrpbiabimfechiens. nef f ect i ve,
or even harnful, unless properly fornmulated for in vivo adm nistration.
Therefore, the devel opnment and manufacture of suitable pharnmaceuti cal

conposipégﬁ @[@ﬂf safe and effective delivery of pharmaceutical drug
actives, [ ar of antimcrobial agents, are inportant and ongoi ng

needs. The pr&@@%%w%ﬁd@acwtﬂcm d&ﬁi&%gﬁeﬂﬁs chBBla fh@senandorahbgife needs.
SUMVARY OF THE | | WO 2011/ 046905PCT/ US2010/ 052263 2 The present

i nvent i omdreécetiesloligenyvd erphesigceetidal agisodihe icatits ngenageutieal composition, i.c.

15  the pharmaceutical drug active formulated in a pharmaceutical carrier, can affect the

bioavailability and also the pharmacokinetics and pharmacodynamics of the active. It is
therefore important that a pharmaceutical composition be carefully developed and

manufactured to deliver the desired pharmaceutical active in a safe and effective manner.

The delivery of antimicrobial agents for treating microbial infections can present
20  special challenges. To provide therapeutic efficacy, it is generally desired that the
antimicrobial agent be administered to the patient to achieve systemic concentrations in the
bloodstream or target organs above a minimum inhibitory concentration (i.e. the MIC) and
for a sufficient time against the particular microbial organism or organisms being targeted.
Consequently, an antimicrobial agent that otherwise exhibits an effective antimicrobial
25  profile in vitro can be ineffective, or even harmful, unless properly formulated for in vivo

administration.

Therefore, the development and manufacture of suitable pharmaceutical compositions
for the safe and effective delivery of pharmaceutical drug actives, in particular of
antimicrobial agents, are important and ongoing needs. The present invention will be seen to

30  meet these and other needs.

SUMMARY OF THE INVENTION



adm nistration for treating, preventing, or reducing the risk of m crobial
infections in a patient. The present invention also relates to nethods for
maki ng t hweeoplasgeaceuti cal conpositions and to the usepPofi/is2@loasizazeut i cal
conposition in the preparation of a 5fedi canent for treating, preventing,
or reducing the risk of mcrobial infections in a patient. The present
invention relates to a pharmaceutical conposition conprising, (a) an
oxazol i di none antim crobial agent or a pharnaceutically acceptable salt,
ester, or prodrug thereof, (b) a buffer, 10 (c) a pH nodifier, and (d) a
sol vent . In other enbodi nents the present invention relates to a
conposi ti on WirretdRnsiachtionaziates db plurtadnitical c@m;i@ismbn@@ﬁml feonpri ses a
pharnaceutlcally accept abl e anount . | n ot her. emhodi nents the
present AMBNEER TPEIreABE, PIEvEtBEnpigsiysingmtharisk of miabigl miskianoiadi none

ant i m CroRkal 1805l RARPIRARISB rBRRR Y hRHLEC R oy RElIpt SRRl In
ot her ments the present 1nvention relates to a conposition wherein
sai d ox amﬁiposlutinmmmdantthmxeraﬂalpahrmz@emmcail sompmlaetmﬂ indhe pnepmn)d)n ofatorezolid,

or a_pharnpceuti | y.acce table sal ru Ln ot her

orbod, mahtacTa G kiRE RDEATIE " reduamieat Qoo Ticaer bridids ApHicki o
20o0xazol i di none antlnlcroblal agent |s radezolld or a pharnmaceutically
accept abl e salhic rrgsspigigyention relatep o yphamageHiisal GABMOSIIORSOPPESEAL i nvent i on
relates to a conposition wherein said pharmaceutically acceptable salt is a
hydr ochl(ey adexsalitlinone antimicrobidl heentenb pdamerctstidatie apreptabitt saltnestert dron

relates to,a co sition wherein said oxazolidinone antimcrobial agent is
radezol iFOMHRGYHochl ori de. WO 2011/ 046905PCT/ US2010/ 052263 3 I n

ot her enbodi nents the present invention relates to a pharnmaceuti cal
conposi t(bbn buiier.ei n sai d buffer conprises citric acid and sodiumcitrate
tribasic. In other enbodinents the present invention relates to a
phanmacqg;h@ﬁim@@ﬂ@pahalon wherein said pH nodifier is selected from sodi um
hydr oxi de and phosphoric acid. 5In other enbodi nents the present invention
rel ates hyagﬂggﬁrnaceutlcal conposition wherein said pH nodifier is sodium
hydroxié In other enbodinents the present invention relates to a

phar maceuti cal conpo |t|on mgereln said pH nodifier is phosphoric acid.

In ot her errbdalowﬁ@ fignegtsd %mesw%W%rqlaé%tpélsc%wémﬁﬁéN nid cal
CoNposi t4q0, | HANAR" ﬁhﬂnc? 191 Htacronﬁ isdeXhh ceutlcally adcBp@blR&mosAPOdI ment s
the present invention re phar ceuti cal conposition wherein said

| 1 t
Lo e ar fm“ﬁat%rt'fteaﬁm@taﬂlaﬁgfstt?%nreé

15  oxazolidinone antimicrobial agent comprises a prophylactically effective amount.

nts.the present. |nv%pt|on rel at es
egF %relates to'a composition wherein said

In other embodiments the present invention relates to a composition wherein said
oxazolidinone antimicrobial agent is radezolid, linezolid, torezolid, or a pharmaceutically

acceptable salt or prodrug thereof.

In other embodiments the present invention relates to a composition wherein said

20  oxazolidinone antimicrobial agent is radezolid or a pharmaceutically acceptable salt thereof.

In other embodiments the present invention relates to a composition wherein said

pharmaceutically acceptable salt is a hydrochloride salt.

In other embodiments the present invention relates to a composition wherein said

oxazolidinone antimicrobial agent is radezolid monohydrochloride.

25 In other embodiments the present invention relates to a pharmaceutical composition

wherein said buffer comprises citric acid and a citric acid salt.



I ngredi ent My/ nL Radezolid hydrochl oride (amount as hydrochl oride salt)
3.009 CGitric acid anhydrous 4.00 Sodiumcitrate tribasic (di hydrate) 1.22
5% Dext r oo 280lo46906n (D5W g.s. volune 1 Norrmal Sodi um Rrgunszeidesnes
phosphorphic acid g.s. pH Total, ng 1807 Final pH 3.5 (0.1) 15Active

Phar maceuti cal I1ngredient (APlI) supplied as nonohydro chloride salt, 3.009
ng salt = 2.778 ng as free base I n other enbodi nents the present

i nvention relates to a pharmaceutical conposition conprising |Ingredient %
(wei ght/wei ght) Radezolid hydrochl oride (anmbunt as hydrochloride salt)
0.30% Gitric acid anhydrous 0.40% Sodiumcitrate tribasic (dihydrate)

In other embodiments the present invention relates to a pharmaceutical composition

wherein said buffer comprises citric acid and sodium citrate tribasic.

In other embodiments the present invention relates to a pharmaceutical composition

wherein said pH modifier is selected from sodium hydroxide and phosphoric acid.

5 In other embodiments the present invention relates to a pharmaceutical composition

wherein said pH modifier is sodium hydroxide.

In other embodiments the present invention relates to a pharmaceutical composition

wherein said pH modifier is phosphoric acid.

In other embodiments the present invention relates to a pharmaceutical composition

10 wherein said sugar is dextrose.

In other embodiments the present invention relates to a pharmaceutical composition

wherein said solvent is water.

In other embodiments the present invention relates to a pharmaceutical composition

comprising
Ingredient Mg/mL
Radezolid hydrochloride (amount as hydrochloride salt) 3.009
Citric acid anhydrous 4.00
Sodium citrate tribasic (dihydrate) 1.22
5% Dextrose solution (D5W) q.S. volume
1 Normal Sodium hydroxide or phosphorphic acid q.s. pH
Total, mg 1007
Final pH 3.5 (x0.1)

15 Active Pharmaceutical Ingredient (API) supplied as monohydrochloride salt, 3.009 mg salt =
2.778 mg as free base

In other embodiments the present invention relates to a pharmaceutical composition

comprising
Ingredient % (weight/weight)
Radezolid hydrochloride (amount as hydrochloride salt) 0.30%
Citric acid anhydrous 0.40%
Sodium citrate tribasic (dihydrate) 0.12%




0.12% WD 2011/ 046905PCT/ US2010/ 052263 4 5% Dextrose solution (D5W (.s.
vol ume 1 Normal Sodi um hydroxi de or phosphorphic acid gq.s.pH Total, ny

100. 00% RvoabipHe®s5 (0. 1) I n ot her enbodi nents PhE/se@sRn1263
invention relates to a pharnaceutical 4conposition for intravenous
adm nsitration. I n other enbodi nents the present invention relates

to a pharmaceutical conposition 5for injectable admnsitration. In other
enbodi ments the present invention relates to a nethod of treating a

m crobial infection in a patient conprising adm nistering a
pharmaceutically effective anount of a pharmaceutical conposition. In other
enbodi mestsDehespreladot (DSWwenti on rel ates to a et hod.sofolpmevent {ng a 10

mecerobi &l—infection in a natient comrising administering a

pr ophy! hdtNaaml Jodipmdwdraradegralespherphic pidr mace|t i cal @®AHositioh. In ot her
enbodi i1i8galt he—present—TnventTomr retates toa et hUd%?ﬁQd"quu my the risk
r | S

of am ‘al®infection in a patient conprising adm efing a
prophylnghmggﬁly effective amount of a pharmaceytical3 gprppsi tioh. 15In
ot her elMboUTTENTS TITE Present I ventiom rerates to a pharnaceoatcal

conposition for treating a mcrobial infection in a patient. I n ot her
enbodi nents the present. invention relates to a pharmaceutical conposition
for preventi g oicHr@badiments th BrESENS ANvcAtiaN feateseigta pharmaceutical cpmpeyitiesy

enbodi - ntion relates to a pharnmaceutical conposition
20for re t@pﬁgﬁpﬁéﬁiﬁgﬁugpxg m crobial infection in a patient. In other

enbodi nents the pres né.inveﬂtion relates to the uge of an Tntibiotic
In other embodiments the present invention relates to a pharmaceutical composition

5  forinjectable adminsitration.

In other embodiments the present invention relates to a method of treating a microbial
infection in a patient comprising administering a pharmaceutically effective amount of a

pharmaceutical composition.

In other embodiments the present invention relates to a method of preventing a
10 microbial infection in a patient comprising administering a prophylactically effective amount

of a pharmaceutical composition.

In other embodiments the present invention relates to a method of reducing the risk of
a microbial infection in a patient comprising administering a prophylactically effective

amount of a pharmaceutical composition.

15 In other embodiments the present invention relates to a pharmaceutical composition

for treating a microbial infection in a patient.

In other embodiments the present invention relates to a pharmaceutical composition

for preventing a microbial infection in a patient.

In other embodiments the present invention relates to a pharmaceutical composition

20  for reducing the risk of a microbial infection in a patient.

In other embodiments the present invention relates to the use of an antibiotic
compound in the manufacture of a pharmaceutical composition for treating a microbial
infection in a patient comprising administering a pharmaceutically effective amount of said

pharmaceutical composition to said patient.



conpound in the manufacture of a pharmaceutical conposition for treating a
m crobial infection in a patient conprising adm nistering a

phar macewocallope®Ef ecti ve anount of sai d pharmaceut i calPCTarspa®iosizen t o
said patient. W) 2011/ 046905PCT/ US2030/ 052263 5 I n ot her enbodi nents
the present invention relates to the use of an antibiotic conmpound in the
manuf acture of a pharnaceutical conposition for preventing a m crobi al
infection in a patient conprising adm nistering a prophylactically
effective anmount of said pharmaceutical conposition to said patient. 5In

ot her enbodi nents the present invention relates to the use of an antibiotic
conmpound i n tlhetiebmbadiniens th pes@haiveatdeutdael toahdiesiftan@ntibiotic r educi ng
the risk of a mcrobial infection in a patient conprising admnistering a
pr ophy| &OPIPOHNY {p 8¢ ﬂ@@ﬂfaﬁ@f%maf@ﬁc%l&%i cpRRPHiEeR (RTiERCNHBEPHYFOPBh to

said pat hfae@flon in a patient comﬂrﬁn&ta{aﬁ{mgﬁgﬁgb@?éyhi/latcg@al%&{%%ﬁ@e érﬂalﬁﬂtoT efqr el at €s

to a net 03|t|on use 1 al lent 1s uman or
ani mal . pharmaceihticabtdrepostidoidi saeintasictthe pr esent |nvention relates to a
met hod, conposition, or use wherein said patient is a human. The

foregoi ng andy Qe enBe@igfhfs B0 PrSR QtlcABHT 1'%1&9@5 fohge QJeeo‘-f%HtanhlSlBﬁ@t' on can be
nmore fully understood by reference to the follow ng detailed description

and cl aioesipousd DEMANIE aD:EBORT @Hhaﬂﬁa@tﬂrﬂ@onmﬂwm Jusingy the eink of &nvent i on

rel ates to ha?r.rgcteut cal OSI ti on usetfu %dgitni t:ﬁ?ftlton to ;
pati ent FSFOXY SAETHY, m&rpé‘\}S‘?m Hﬁ’“s‘&g Bﬂﬂéeﬂﬁgf‘ﬁ%"p VER! cHosi aé’ﬁloun
infeCtiQﬂ%md (ﬁ@@@@5¢ﬁ¢@mﬁbﬂx@mmﬁqﬁgmﬁn oxazol i di none anti m crobi al
agent, a buf a 20 pH nodifier, and a solvent. 1.Definitions The

terms “carri % ot}%"r Fg@é@h}eﬁﬁs Y ﬁﬁeﬁéﬁt Vet Peg?ﬁesg‘{o a@é{cﬁ?cgi%%%%gﬂh& styest ances

that are suitable
phaﬂﬂHCQWkﬂ@ﬁbma@hnMﬁiimgmﬁdmeﬂﬁlﬁmmaQSadnlnistration to a patient or
subject. The terns "patient” or "subject", as used herein, nmean a human or

an ani mal . Eﬁﬁ%ﬁle?%mggdlﬂwnmhégfegﬁt %’%ng&{rfeﬁt.ésct%f[aerqftﬁgﬁ %h@omﬂ@ﬂldrrﬁké I ng

exanpl es of which include househol d conpanion ani mal's such as cats and
dogs, f oudttranisaelpstisntaha hememtt| e, sheep, WD 2011/ 046905PCT/ US2010/ 052263
6 goats, pigs, poultry, fish, and shellfish, zoo and other exhibition

animal s, and mr%reﬁﬂﬁg%hb%fheﬁﬂéﬁwﬂs%né Hﬁl‘BoJﬁﬁ{e%%Sof thd t ifvaRiid &n Rt C.
As used herein, the term"effective ampbunt” refers to an amount of a

phar mac enetedally wedersteodtynséarpte to thesfollowbigristailen defcriptapanhdsimst or exanpl e
an antim crobial agent or
15

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to pharmaceutical compositions useful for
administration to a patient for treating, preventing, or reducing the risk of microbial
infections. These compositions comprise an oxazolidinone antimicrobial agent, a buffer, a

20  pH modifier, and a solvent.

1. Definitions

The terms "carrier” or “carrier system’ means one or more compatible substances that
are suitable for delivering, containing, or “carrying” a pharmaceutical active ingredient for

25  administration to a patient or subject.

The terms “patient” or “subject”, as used herein, mean a human or an animal .
Examples of animals include domesticated animals, nonlimiting examples of which include

household companion animals such as cats and dogs, food animals such as cattle, sheep,



5agents, when adm ni stered alone or in conbination, to treat, prevent, or
reduce the risk of a disease state or condition, for exanple a m crobial

i nfecti orwORha/teg0m al so refers to an anount of a phar mecEmSREIAl052263
conposition containing an active conpéund or conbi nati on of conmpounds. For
exanpl e, an effective anmount refers to an anount of the conpound present in
a fornmulation given to a recipient patient or subject sufficient to elicit
bi ol ogi cal activity, 10for exanple, anti-infective activity, such as e.g.,
anti-mcrobial activity or anti-bacterial activity. As used herein, the
phrase "pharmaceutically acceptable"” refers to those active conpounds,

mat er i al@atsCPEPGDulty0fish, apdshélHIsh, zovnhd @thdl @skibiohahimalwhing kvok end wehthi n

t he scope. of sound nedical judgnment, suitable for use in contact with the
ti ssues BfMHHAEA 6 M@ Enicfal s wi t hout excessive toxicity,
irritation, all ergi C response, or other problens or conplications,
comensur at e A #¥§d cicin Sntapn eclifeotizt pmopnts kefersttp gn amount of agphgyaerehdeadi n,

the term.. ticallwy. Cld ng " r . of a
phar rracergtﬁﬁ%gcfrﬁﬁ%%ﬁvéer ac‘loorrr%bd%%{??l Oorcxglpglé@r%i %noéte %%n& 81‘% négtﬁ%%ﬁ%g%%%tr 1rexarrpl e
an anst i migefitobiiadn RPEnistcedd AGRNGrSn cotbimadcitd isitepRderd) @mnedk thdrisk of a

conbi natjion, to treat, prevent, 20 or reduce the risk of a disease state or
condi t | ghscasgitate RB RYIMENIQN. fRrrample @ Migrekigliipiectioh eTheterm alse setesiterd t o an

anmount G TN i s i or
e N K
refers toongousds ot epdmplheanpdifectrac aubviug atfesad iaw empneiseihe compound present

phar maceutical .conpasition or. fornul ati on. of the present jnvention.or on a
medi cal 'BEVPERIREH HYH G BOIRERPRYI T ArPUgIecE %Fﬁﬂ?‘gtti) sﬁ?%?l()%wlaﬁ}«vggnt

i nvapt i a8y Havifile, laBti Anfc 8N P cBity, RAER 8¢ ¢ OhintBHIEB6Hl Sfvii, Gk 8R-bhQe@lll Ci t

bi ol ogical activity, for exanple, activity against a microbial infection.
The t er mctipitophyl actically effective amount”™ neans an effective anbunt of a
pharmaceutical active conmpound, or a conbination of conpounds, for exanple
an anti m cr oPAsalscdherin, oic F@yeset pharmirecutady aéceprabkd rakone tlarse active

conbi nati on, t(? B%ev.egst, or 30reduce the risk of a disease stahe Br

condi t i IMPPBRIeRAHRSIAS: S0P BB afei§1r-eliop dosage formsy hiph asggvithin the:

2011/ 04GRRSR HRPALAION 48 Renf, WHABIR fodlkc ANBMRACt LAtHAthY Bs@cPb Y GRIASdiINE O
prophylactic effect. The termalso refers to an anount of a pharnmaceuti cal
conpdsi tandrnmons withowtgxagssiae touatyc ompasiondaltargic ossppmsst proothafpreldapoonds. The
term"treati.n%'.' as _used h reitg, meansbltﬁ Cﬁ/e an .al ready present disease
state orOBBYSHI oI MBIBUAL W R SEIQMbI G PR BN 140 patient or subject.
Treating can al so include inhibiting, i.e. arresting fhe devel opnment of a
di sease st at & oi5CE BRI @har%{a%%%ﬁx %f?ecm PR refgmde e P&@erg‘ Bor
amel i or gfRaceliti@l aEBRIORBONRY 0?8 SoRABiRtioh BFc&hﬁtﬁﬁﬁ& foit &lafp®d afondi ti on,
e.g. a mcrobial 1nfection. The term "preventing”, as used herein nmeans, to
conpl et elnyimaerobilahagent eragehist ehgn atnopiskded dosease combtnation, to dieali, picoent, e. g. a
m crabial inpfection, fromoccurring in a.patient or.subject, .especially
w0t herselieE e G of gl v gt Sehdu 4 B s misPO R TS RE e

cont r acti|@GefersiosRanount 8t LpHrmaeAdichll ®mpoSitiBn coaiiife Miclle tohf&IndNR -
Preventing can also include inhibiting, i.e. arresting the devel opnent, of
a di seagembingtionof cepelnds ohor exagiple, 4 phivanaspitigally gffeettvicgmount refers to an

amount of the pharmaceutical active present in a pharmaceutical composition or formulation
of the present invention or on a medical device containing a composition or formulation of
25  the present invention given to a recipient patient or subject sufficient to elicit biological

activity, for example, activity against a microbial infection.

The term “prophylactically effective amount” means an effective amount of a
pharmaceutical active compound, or a combination of compounds, for example an
antimicrobial agent or agents, when administered alone or in combination, to prevent, or

30 reduce the risk of a disease state or condition, for example a microbial infection -- in other



The term "reducing the risk of', as used herein, neans to | ower the

| i kel i hood or 15probability of a disease state or condition, e.g., a

m crobi alwonbaa4sws, from occurring in a patient or subjpegtuS2@spsrsal |y

when the patient or subject is predisposed to such or at risk of

contracting a disease state or condition, e.g., a mcrobial infection.

One or ordinary skill in the art will appreciate that there can be sone

overlap in the definitions of "treating", "preventing”, and "reducing the

risk of'. 20As used herein, "pharnmaceutically acceptable salts” refer to

derivatives of the pharnmaceutical active conpounds wherein the parent

conpoundydrds,@adinfouattonyvamjstengntativebrprofiasetis afftq. tlihe keaaf alkox@figel asarof

pharmaceutical |y acceptable salts include, but are not limted tao, m neral

or or garfiRouREPIH Rhrmacqyticy Lompopitien orfainEgAn A ve FrRRRUNd O ampingHonplani ¢

salts ohmﬂ&bg+%iresidues such as carboxylic acids, and the |ike. The

phar maceutically 25acceptable salts include the conventional non-toxic

salts or the [UALG! BRLY BTRNLUMEAN el b DicRRTAGCHIRRHAL.LOLARG, for

exanpl e, fromnon-toXxic rrAorgani C or’ organi c acrds. r exanp?e, sué%

convént i @naitionodg tadxiceotsallib R clidicinudeticdr sabjectnotTrdatifk tcetlalk@ incliilese deri ved

frominagrgani c and organjc acids sel ected from 2-acet oxybenzoijc,. .

2- hydr oxyEbrgel-& @regiedhe dewionmensatadisease sireradisigns ohiacnicsbiglo; ¢,

bi car bonj i GRLRE Al ving!dr i lio@HRE i c%ﬁfsﬁ%qg%ég%rfdﬁtflé’af\?\%tse@fawe sul foni c,

fumari c, gFucdheptonlc, gluconi ¢, “glutam ¢, glycolic,

2011/ 046908iEHGH/ 5200 RidbA 6 ciBorgl ycol | yarsani li c, hexylresorcinic,

hydrabam ¢, hydrobrom c, hydrochl oric, hydroiodic, hydroxymaleic,

hydr oxynapht hiticqternt St as it hatein ndahohd odinletdlpor stmostdohMtely st ei c,

mal i ¢c, mandelic, methane sulfonic, napsylic, nitric, oxalic, panoic,

pantl8t herdiscasqHalfypr serdifion, cphdspRwEbI InfpEiopgHPRACGHBRE AN 2 PRt ghubjcct,

salicyli i C i Gt ji- f ani I il f.ur ¢,

Fanni o, oA P HARGRL! fi o Rl ot lo BEh Br IR ok EBhHcEing TS o

e.g., glsyae oeconditami ag, apherpiaidoition, Pasgntingiesan dtccinclude inhibitieg, i.c.

pharmaceutical |y acceptable salts of the present invention can be

synt hesiaz@amf%@ﬁ]dsveﬁ%lfre%t Qf&fﬁ%ﬁ%ﬁwﬁ&f Spbitian. 5 - TBEETRIAIGRICERY: ¢ rroi et y

by conventional chenmical nethods. Cenerally, such salts can be prepared by

reacting the Fhedemycicduang thagiskiodr #s uesd heotin.Haems & oyt Heslikaibpodor

st 0i\ghi %&*Jbﬁlﬁ{y%wdﬁ.feas%fstété‘& QRRIRAT %gt gnﬁ@l%%ia?fnf@&lioﬁ fr&n‘%&ﬁhng finhN an

organi c 'solvent, or 1n a mxture o e two; generally, non-aquéous nedia

| i ke et hetigntetr Bybjeacespatielly ehbathelpaticis op sapandd predispasee tosichror berisk &

preferred. Lists of suitable salts are found i.n. Rem ngton's Pharnaceutica

Sci ence<LoNY FtREEIScaRRIRC Pﬁﬁ?q‘gﬁﬁ?ﬂﬁﬁ-g@&fﬁlé 121 19§80 nd Remi ngt on: The

Sci ence and Practice of Pharmacy, 20th Edition, Baltinore, MD: 15Li ppincott

Wl lians & WO giordipgyskillm; theam mall ppeiseiptsrthatdberpgan b syneneeriapineths i n

their enfdaffilohs oF Afeai2TPhRye ARl SarfiledyMiliflerigPyf are not limted to, the
telsal 31 gha

hydr ochl ori de and acet ts~of the a I'C am ne-containing, hydroxyl

am ne-cont ai nj n nd.i mne-contain ng conpounds of . the. prese i nventi on.
D ool 1y AT fhea R, THAEREPARAT DY SRIRINN e Rt 10 A REER T ™ T he

sal ts ofphafifiacdlti€d aRBLENBspotads Wikdrsih thdpabithempbied RiestifEd byhvkihgtaed (the
anhydrous) formor as solvates with other solvent nolecules. Nonlimting

exanpl eLTGrschypip theaeofi Rermples pbplstipascatiesly arcagtablasdts indpude, bupHENAT ti ng

exanpl esiirﬁiftedst8! feEa oir Qfgaﬂl%%cﬁit sQﬁQ 8% be?s?é MEHESy sulf & Qfﬂﬁle:é,%lllya‘f[’ito?%rga%cc '
salts of acidic residues such as carboxylic acids, and the like. The pharmaceutically

25  acceptable salts include the conventional non-toxic salts or the quaternary ammonium salts of

the parent compound formed, for example, from non-toxic inorganic or organic acids. For
example, such conventional non-toxic salts include, but are not limited to, those derived from
inorganic and organic acids selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic,
acetic, ascorbic, benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, cthane

30  disulfonic, ethane sulfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic,



The conpounds of the present invention can also be prepared as esters, for
exanpl e 25pharnmaceutically acceptable esters. For exanple a carboxylic acid
functi on wWoaop/i4woa conpound can be converted to its corcedsendiosnzeest er,
e.g., a nethyl, ethyl, or other ester8 Also, an al cohol group in a conpound
can be converted to its corresponding ester, e.g., an acetate, propionate,
or other ester. The conpounds of the present invention can al so
be prepared as prodrugs, for 30 exanpl e pharnaceutically acceptable
prodrugs. Since prodrugs are known to enhance WO

2011/ 046905PCT/ US2010/ 052263 9 nuner ous desirabl e qualities of

phar mac etlydotighisar(itic,hex ylsabiidit| Hydrabaimdag hadiobhinhic yydreohivifabidiolodg,, etc.)

t he conpounds of .the present invention can be delivered in prodrug form
Thus, t HYdpPreaiic.hydosynaphthodc. isethipriedasty. fastpbionis. barvigalfgnicy males esent | y
cl ai med : : j ing.t [t :

cont ai n|rﬁn%mt)%ﬂ§§1r$eﬁg5@%€§%%l£%%s&§€| Iﬁ?ghg)gaA&fg [ ﬁ(@:{jpuaggmgérﬁé’i}gv I %Cr?%lf’y
bonded qdospheris, pdlgtalactireniseprapioact saleyparsemtic,dubgeett, subenpr sdfantici nvent i on
in vivo en.sucﬂ?ﬁrodru is adm nistered to nannaIHan suhj ect. Prodrugs
the pres@HEM I BHITGITHEE HIESaloNF6y U HIHE-APF A SATHEPTSREFUTHRS A& pr esent
in the cRROUPIRINEUAMiAe, WR¥nfINBhint NBeiARAl édccations are cleaved, either in
routine mani pul ation or in vivo, to thé parent conpound. Prodrugs include
conpounds of i i i ] Vi i

sul f hydryl gr%ﬂéggq%gn%%ﬁg%gﬁltag ﬁd}’qégg‘gtﬁ\g@%?%@e%%ﬁg{tﬁé CS? gg}s gheoS etd he
present fromwemphicahcirspadditivtsoetamd atbasia omaeiiel mantydybjoaetntionhledemscal 0 f orm a

free hydro , free am np, or free sulfhydryl. group, respectively. anpl es
of pr od_rr%tgg‘%sn éﬁ%la@,ﬂywﬁé?lés HBOCIPF RIS W&;Xct@%éﬁ%@s? G PRaTS OB benzoat o
deripgat i{H&R BhpBhtRNekh A0EiAMNNEE HAGEARAle HpRIPPRLd Bhst BLaG@IPRMRHS i@f the

present invention. 15In the specification, the singular forns also include
t he pl uraalorgamé sdwent, e icomisture of tharvy, géherby.aonetguerwindalia likd eber, défl ned

ot herw se |l ,techni cal and scientific terns use rei.n have the sane
reant no e Rorbiy it el G d b dGrr St SRR S B End B0
thi's i nvemntih&on®Shenssceuditnl iShRnERS B3R Ed QBMckiPEblisHiRECHMPEBNT osPemdf | cation
will control. Al percentages and ratios used herein, unless otherw se

i ndi cat mingtenbyhodiighte arpdTreldiggh Sharnire. b &ditin, BaltimgierMDeonposi ti ons
ar e ;desqr:j . | i i . rlsl 1 £ : afs, it
o dant adpraced SR w6, 200G g RS LIRERI ShEPMRERRE B
of , the eneesty eBorcxampiee Bdls. calimdlhdal biyt, arsvhietrlBningelt b oitis hodroplilof s sebacatage
descri bed as_havi.ng,. i ncl udi ng,. or conprising specific process steps, the
pr ocess edltapkiye abphtis praagsentgimingyhykoxy amiggheqnéainige, andiginceqritaging
processiéagl@hg&softﬁy%geggqin‘jehti&poul d be 25understood that the order of
perfo

steps or order for rmng certain actions is immterial so long as the

i nventi on remngj oper ahbl , [ recst r e can be
conduct o i i aBRE AL mpdRLENY Rl prb B TR 5 RS RSpRLHE G nd

2. Caoposiobiponadsptart dxa@st it eslesnthydmvwadrivahydrated (thdAghydiv@n féranor Blsalvatkst 0 a
met hod of treating a mcrobial infection in a patient conprisin

adni ni steith Agensobteat matssules c Ropimeiessemples Q%Wtdteéfncé}l%ﬁl&?m@%ﬁsc al
SCoNposi i ﬁfﬂatesT, RE& !N%?l%‘iihﬁg K EALESE doRvafes TRUMRARIPEAVAN, :0doift H1REQD! al

infectionn a patien
cte.

The compounds of the present invention can also be prepared as esters, for example
25  pharmaceutically acceptable esters. For example a carboxylic acid function group in a
compound can be converted to its corresponding ester, ¢.g., a methyl, ethyl, or other ester.
Also, an alcohol group in a compound can be converted to its corresponding ester, ¢.g., an

acetate, propionate, or other ester.

The compounds of the present invention can also be prepared as prodrugs, for

30  example pharmaceutically acceptable prodrugs. Since prodrugs are known to enhance



conprising adm nistering a prophylactically effective anmount of a

phar maceuti cal conposition. The invention relates to a nethod of reducing

t he ri sk wb 2a1mi46906bi al infection in a patient conprisi RgTASROI0SI2631 NG a
prophylactically effective anmount of @ pharmaceutical conposition. 10The
invention relates to a pharnaceutical conposition for treating a m crobial
infection in a patient. The invention relates to a pharnaceuti cal
conposition for preventing a mcrobial infection in a patient. The
invention relates to a pharnaceutical conposition for reducing the risk of
a mcrobial infection in a patient. The invention relates to the use of an
ant i bi otrugneg@ypRKingbl¢ qudlities obphiiaatauticalofe. @, bpbiktyrboeaidiiabaity,conposi ti on
for treating a mcrobial infectiopn in a patient conprising admnjstering a
phar nacéﬁ%nug%ﬂtwrylgeﬁﬁcééhq AR ANT BE PEAFY IPYRRHIABCELPS SlIVEEIMBNd SN t o

sai d_patbeRtid(ed BUERE in0Bnddlialfithded & BS el BodRfas P (R RAAY Lfigpound in
t he manufacture of 'a pharnmaceutical conposition Tor preventing a m crobial

i nf ecti aompouadspatethens ofdetpriisg fiy satiriand sowposigors gonophyd Getshal | y

effective appunt of sai har maceutical c sition to said 20 patient. The
Cvent 1 opridiy aed e COEMTE SRht ooy SPRE GG T na ARG act ur o
of a phay,iRe aHlg Fahe FHRERORVEh@Sh H0%vd SRUCILE pld¥Bud IsSn@lisRreaits hobi al
infection in a patient conprising adm nistering a prophylactically

ef f ect i vearampliart subjecs aProdpiga thesesent makntoorgsopicpisd by onahfyth golameteanal

The invention rel at to a nmethod, co sjtion, .or .use wherei id patient
s a hurdhodspeaih e ool ity TRENE Riiisgnty b SRald s T8 hod,
Conposi tro@ithc MhnipsiBLINSr Rivivos & e Palch@impound. PEIWLS include coﬁgﬁ)u@l@ﬁmﬁbt i ons
of the present invention conprise the follow ng essential and optional
conp@neritrgsent PWrrpEN 1Y 460 eHFdOXYSIOING/ mﬁhgdryggr@up oxeengrd 1 giargsoup that,

Anti m crghbi LAl E . i.m.cr-ohj al i r
phar mceatrany PoRis dREBieacts ARRR AL iA el o RAEM B PRIAbIEL lonver i
used i n fohe afethgdoxyk drpasiiid, onfee arlthydsg graip, thpediinelse mxamplesnti on

50xazol i di none, anti m crobi al. agents are described in U S. Patent_ No.
7, 456, 2080E32% Bclude, tut azgnot hng‘sgedé% ARefos atzvs?ndzlt?@ét?at@g@}vam%%alwﬁl.ol

7,148, 2 . - r . . and its
Tor s 2iddfinind funb@hallrodbs in the SRS ST IR A0Monand TES -

t t | i t . 6 ] H . ) i A
of Naroh 6, ooty TRP R ARRhythar GiRous Bt TcGREAL LR Rkl LOCH O
Novenbercl&9ly R2a6ss otheovildi Usleswddfintd otessisqfallaethh@at aahscidntife bertanged? 7,

2007 and Novenber 27, 2007; U.S. Patent No. 5,688,792, to Barbachyn et al.,
i ssued NSVawBRYe thg samagpanipgss mpmpelyingersiaed Dyons ohigighnary skithdm ghemrsRar m

Co. Lt d1wmw{ﬂi§ﬁ%&tﬁ%ﬁ%ﬁi Eothe €9 e cgﬁ‘ﬁicPﬁIe Rt ﬁ%ﬁ:ﬁﬁgﬁmﬁ?%&?%% to

Dong A Pharm Co. Lt shed June 30, 2005. ~Nor ing
exanpl es of %1?@%8:&%5%%%?@?&tlo%%&f’t?ér&h, AYEN IR ERE WaibRLE LR dyelighe the 15

fol |l om ng conpo

20 Throughout the description, where compositions are described as having, including,
or comprising specific components, it is contemplated that compositions also consist
essentially of, or consist of, the recited components. Similarly, where methods or processes
are described as having, including, or comprising specific process steps, the processes also
consist essentially of, or consist of, the recited processing steps. Further, it should be

25  understood that the order of steps or order for performing certain actions is immaterial so
long as the invention remains operable. Moreover, two or more steps or actions can be

conducted simultancously.



or a pharmaceutically acceptable salt or prodrug thereof Exanples of salts
i nclude the 20hydrochlorid salt. A further exanple of a salt is the
nonohydr owbl2oriidedosal t. The foregoi ng conpound correspomrd3/useoivios226henmni cal
nane, inter alia, N[3-(2-Fluoro-4"- %[ (3H 1,2, 3]triazol -4-yl methyl)-am noj
-nmet hyl } -bi phenyl -4-y1)-2-oxo-oxazol i di n-5-(5) -yl nethyl]- acetam de. This
conpound is al so known by the USAN, radezolid, and corresponds to the WO
2011/ 046905PCT/ US2010/ 052263 12 CAS regi stry nunber 869884-78-6. The
nonohydrochl oride salt is known by the USAN, radezolid hydrochl oride, and
to the CAS registry nunber 869884-77-5. O her oxazolidione antim crobi al
agents useful herein include linezolid and torezolid. The dose of the
oxazol i di none_antinicrobi al agent, and_node of adm nistration of the 5

phar macéut i cdroraBayitens efdhe Rr¢senti@yedonpon t he i ntended patient or subject

and t he tar gefid, bR PLGRN eﬁ‘ma of tx%ﬁlﬁll%[f‘@&%blgﬁﬁfe%ﬁ AR sm

The oxazolidinone antimcro agent I's wei ght p centage in the
CoNposi tqomprllsmgpldnmustermgleptimalcedlcphﬁeffwn'b(aglouaﬂ ofmpipenadeescals uch as e.g.
dr ug _bi oavai | abilj fromthe final sition q@ centages of the
oxazdl i FPHPRENLB: 1P?WIE1P86? afes Kbt EEPSBWF’&?H%% a /%0{18‘1 HbbRATBY, | n

further @uhedingRAhnisthgRbrdpRl REMAYRIrEEAEN SUnP BT 2PRimaletital 0 about

0.5% In further enbodi nents, Wweight Eercenta ges range from about 0.25%to
about 0.ce0%osibion. B[Eh¢ ervemffﬁmela@@rtp osnathahef reduditethgrisk ehe nierpbiat indertioonpri se
a buffer., ation of .citric

Serd i 2 oA eR CSER gL T it e blophy SRRk Rl banf R EPH T e e B s

t he comyoRoki@ionOf citric acid and sodiumcitrate tribasic. In a further
enbodi ment the buffer conprisesis the conbination of citric acid and sodi um

c1rgte {11 banle G GAXI0RLE)s o Brfinc BHCIRG LS THR. EQTRES il RA of e
s oy R

present invention conprise a one enbo he pH nodi fier
i s sel edhfdtidn @ savdhi rmfeyldvmmdeelaﬂagltmplwﬂmecduucacdodmpobmoﬁﬁﬁtﬁnarentlng a
enbodi nment the pH nmodifier is di um hydroxi de. I n another enbadi ment the
pH 25nodnicratyalii feﬁFRS’slﬁﬁd%ai“Entaéﬁ‘H Inygntief gedates to aphaﬁiﬁ%ceee??daem%ﬂe% t he

presentlk&%ﬁhgﬁgymgg bﬁl&&&%ﬁ id B gﬂetenbodlnent the sugar is
dext rose, Ichis a nown as g ucoge. WO 2011/ 046905PCT/ US2010/ 052263

13 e. Sol VentThe invention relates to the use of an antibiotic compound in the manufacture of a

15  pharmaceutical composition for treating a microbial infection in a patient comprising
administering a pharmaceutically effective amount of said pharmaceutical composition to said
patient. The invention relates to the use of an antibiotic compound in the manufacture of a
pharmaceutical composition for preventing a microbial infection in a patient comprising
administering a prophylactically effective amount of said pharmaceutical composition to said

20  patient. The invention relates to the use of an antibiotic compound in the manufacture of a
pharmaceutical composition for reducing the risk of a microbial infection in a patient

comprising administering a prophylactically effective amount of said pharmaceutical

composition to said patient.

The invention relates to a method, composition, or use wherein said patient is a human
25 oran. Inone embodiment, the invention relates to a method, composition, or use wherein

said patient is a human.

The compositions of the present invention comprise the following essential and

optional components.



The conpositions of the present invention conprise a solvent. In one

enbodi nent water is a conponent of the conpositions of the present

i nvent i orwandiioamobe used at Sappropriate | evels to provcaasehe/osess red
final forrmulation. f. O her Additionall Conponents The conpositions of
the present invention can further conprise one or nore additional
conponents selected froma w de variety of excipients known in the 10
pharmaceutical fornulation art. According to the desired properties of the
tabl et or capsule, any nunber of ingredients can be selected, alone or in
conbi nati on, based upon their known uses in preparing the conpositions of

t he presenOxazoVidiione AntihiRPobinpAgéelitent s i ncl ude, but are not limted to,
wat er; nonaqueous solvents (e.g. ethanol); coatings; capsule shells;

col orants; : [ LA ' ' ' aben,
codi um benzoat e L P P B I P e
hydr oxy aanid poddrugs'tBetbdY, cabtit yécdtie thehyethodsy tahpesitgons, BidTisps ofathd puwdséetmi N E and
vitam n .E esters such as tocopherol acetate]; flavor enhancers; sweeteners
(e.g., d8F'C8ne and saccharin); conpression aids; surfactants, etc. 20

3. Met hods of nmaking the pharmaceutical carriers and pharnmaceutical s

conpédsi ti ons Oxazolidiugesf antinggrobiagpgengnaie dosepided tn Uids Phignt Mol #i6s20682.60 can

b d_by . th 1,k i et ical art,
e BT SRR, SR bIBTE R VR byl A IR RE L Rl
Phar mac epddemdkr FX0006,@RH Sts chitiffichtidedd ftdodictidiher Ve R ut 2008, UTS g&ent RQ06) , 25

Rem ngton's Pharmaceutical Sciences, 18th ed.(&thk_Publishing.Cb any,
1990), RehMpode. tThbeses dnssuetiactpbacli 20t rn®riaeerrEGate oDEHTELHPR Phn,

Bal ti nor - ~AdPPI VI Li V] ki 0; : bl A

Li eber rnatl\?llfmw.8 Lzéngm%q%i%%go %’?ﬁgﬁ%ﬁg\g\; !fk%dr%lzetlgg’alg%egybg? JjnIbrellld%%:? rﬁlaga]ﬂan'al|
Pharigac its(c3rtiidatks pf cdredtién b€ Belgrairy 27h20@deldNdambsh2 T,120a7 eUiSheatepoNat ed by
reference herein in their entirety. Qgg 2011/ 046905PCT/ US2010/ 052263 14

4. Met hodsO%% /9% EBaThac W&%ﬁ%ﬁuﬁéﬁwe HuSh heY t RE TRGkicafon IV B 1474342,

| nf ect | GBPong A PrdfiE B! EREBLLIMNEDELERLR 1S OldiBET PuBRLARA Wb treating,
preventing, or reducing the risk of a mcrobial Infection in a patient or
subj ect .200p#588dfetoHdas A& Phpmi. S&. ddhipnblkthed Jmye 30, 20@phar maceutical |y or
prophylactically effective anount of the pharmaceutical actives of the
present invenifimififig exHIFEIBCRALSIEROn CAMRASILDIaPH@Fs fsefulibld iapufie gia t he
carriers of the present invention to a patient or subject at an appropriate
dosdge. following@ampefindsrdi nary skill in the art can sel ect an appropriate
dosage of the pharmaceutical active. In practicing the methods of the
present invention, it is desired that the blood and or 10tissue level in
the patient or subject of the conpound be of an appropriate level for a
sufficient tine interval. As nentioned above, t@ provide therapeutic

efficacy, it is gen%N |y desired that the antim\crobial agent be
adm ni stered to theNéat ent_NO ac 73 eNi C _ entrations in the

bl oodstream or targetNOrgans ab ory concentration (i.e.
the MC) and for a sufficient ti agai ichl ar mcrobia

organi smor organi sms 15being targeted. Fhe pharmaceutfcal conpositions of
t he present invention are useful for treating, preventP§g=oor reduci ng the

risk of a disorder such as a mcrobial infection in a patient or subject,
e.g., a human, or a nonhuman nmanmmal or other aninmal. This conprises the
step or steps of adm nistering a pharmaceutically effective or
prophylactically effective anmount of a 20conposition of the present
invention. Mcrobial infections or treatnents include, inter alia,

or a pharmaceutically acceptable salt or prodrug thereof. Examples of salts include the

20  hydrochlorid salt. A further example of a salt is the monohydrochloride salt. The foregoing
compound corresponds to the chemical name, inter alia, N-[3-(2-Fluoro-4'-{[(3H-
[1,2,3]triazol-4-ylmethyl)-amino]-methyl } -biphenyl-4-yl)-2-0x0-oxazolidin-5-(S)-ylmethyl]-

acetamide. This compound is also known by the USAN, radezolid, and corresponds to the



those selected fromthe group consisting of a skin infection, pneunonia
(both nosocom al and comrunity acquired pneunonia), post-viral pneunonia,
an abdomwel20imftewsi on, a urinary tract infection, bactecensa)loespss cem a,
endocarditis, an atrio-ventricular shi2nt infection, a vascul ar access
infection, neningitis, surgical prophylaxis, a peritoneal infection, a bone

25infection, a joint infection, a nethicillin-resistant Staphyl ococcus
aureus infection, a vanconycin-resistant Enterococci infection, a
| i nezolid-resistant organisminfection, and tubercul osis. In

conjunction with the nethods of the present invention, pharmcogenoni cs
(i.e., teassédidyy afimbidn869&84ar8-6nThe monehwkethl@idd satiiyksbial by thga@rsAype and
that individual's response to a 30 foreign conmpound or drug) can be

consi deraéezoltyl hydpehledde. japd fothsKa) s el WADCRARUSHTE -2an | ead to severe

toxicity or therapeutic failure by altering the relation between dose and
bl ood WO 2010theAGASIRETHIISRDIO0DER 263 tdisefud heent inatuido hinefolitilaed torezolid.
phar macol ogi cal |y active drug. Thus, a physician or clinician can consi der

appl yi ng knowhdgge 8bthaioReSlidhohe haYaRto N ALERGAH RIXIF BdStdig€dn P the
determ ning whether to adm nister a drug as well as tailoring the dosage

and/ ér trherragssuti¢at corapdsiteon will dapead neon theiintpndedatienigr sEdesiendeytargaied

ef fective. anpunt of dqﬁagf %f the]pharnaceutical active will be in the
range ofMIFSREAEENS &, T FELA DAL g of body wei ght/day, nore
preferably fromabout 1.0 to about 50 ng/ kg of body wei ght/day. The anount
admi ni st er ed Telgxageligenqniclaatipidelialmgeniis gsrdinviay ¢ighf nesceatage iethdi sease or

condi ti Odar;fp'agifggﬁ?cﬁpljo%i e ER ir?%gﬁ%g{am% fca %8&?{1%%{31% ds@qHGR,f he ri sk of,

t he overa status o I ent, ere ive biological efficacy
of the pAssatlatlibtyceom dunfinadedmpeditsh. f Weipht parchinalico @€ thesixhidltdnsal t, the
formul ati on, the presence_and types of excipients in the formulation, and
t he IPoutagtigricrapin] #4c8t raaes GAM %&%@9-01%@ abaws e TrfurhersRhedimets orielitni ¢ al

dosage afpichiastEfafgl FoM BBl 01673366 LHNGh F&ﬁe@&%@n}i&@%! wkigh€! in order

to rapidly achieve the desired bIood}Ievel or tissue level, or the initial

dosage qercchwgsnmhefromebout h2s%po aban0.4080.5. Exanpl es Exanple 1.

Conposi tion of radezolid hydrochloride intravenous forrulation: 2.778 ng/m
as free base 20 Batch size, nL 1,000 gram batch Ingredient My/nL % (w w)

At (g) . Buffer

15 The compositions of the present invention comprise a buffer. In one embodiment the
buffer comprises the combination of citric acid and a citric acid salt. In a further embodiment
the buffer comprisesis the combination of citric acid and sodium citrate tribasic. In a further
embodiment the buffer comprisesis the combination of citric acid and sodium citrate tribasic

(dihydrate).

20
c. pH modifier
The compositions of the present invention comprise a pH modifier. In one
embodiment the pH modifier is selected from sodium hydroxide and phosphoric acid. In
another embodiment the pH modifier is sodium hydroxide. In another embodiment the pH

25  modifier is phosphoric acid.

d. Sugar
The compositions of the present invetnion comprise a sugar. In one embodiment the

sugar is dextrose, which is also known as glucose.



bat ch Radezolid hydrochl ori de (ambunt as hydrochl oride salt) 3.009 0.30%
3.009 CGitric acid anhydrous 4.00 0.40% 4. 000 Sodiumcitrate tribasic

(di hydr atwp 20112869512% 1. 220 5% dextrose sol uti on ( D5SW pqTAIS2Mo0l082763 . S.
g.s. 1 Normal Sodium hydroxide or phosphorphic acid q.s.pH g.s. (. s.
Total, ng 1007 100. 00% 1007. 000

e. Solvent
The compositions of the present invention comprise a solvent. In one embodiment
water is a component of the compositions of the present invention and can be used at

5  appropriate levels to provide the desired final formulation.

f. Other Additional Components
The compositions of the present invention can further comprise one or more

additional components selected from a wide variety of excipients known in the

10 pharmaceutical formulation art. According to the desired properties of the tablet or capsule,
any number of ingredients can be selected, alone or in combination, based upon their known
uses in preparing the compositions of the present invention. Such ingredients include, but are
not limited to, water; nonaqueous solvents (e.g. ethanol); coatings; capsule shells; colorants;
waxes, gelatin; flavorings; preservatives (e.g., methyl paraben, sodium benzoate, and

15  potassium benzoate); antioxidants [e.g., butylated hydroxyanisole ("BHA"), butylated
hydroxytoluene ("BHT"), and vitamin E and vitamin E esters such as tocopherol acetate];

flavor enhancers; sweeteners (e.g., aspartame and saccharin); compression aids; surfactants,

etc.
20 3. Methods of making the pharmaceutical carriers and pharmaceuticals
compositions

Useful carriers and compositions for administration can be prepared by any of the
methods well known in the pharmaceutical art, described, for example, in Eds. R. C. Rowe, et
al., Handbook of Pharmaceutical Excipients, Fifth Edition, Pharmaceutical Press (2006),
25  Remington's Pharmaceutical Sciences, 18th ed. (Mack Publishing Company, 1990),
Remington: The Science and Practice of Pharmacy, 20th Edition, Baltimore, MD:
Lippincott Williams & Wilkins, 2000, and L. Lachman, H.A. Lieberman, J.L.. Kanig (1986).
The Theory and Practice of Industrial Pharmacy (3rd Ed.). Lea & Febiger, Philadelphia,

which are incorporated by reference herein in their entirety.



Final pH 3.5 (0.1) Density of the solution is 1.007 g/nL WO

2011/ 046905PCT/ US2010/ 052263 16 Active Pharnmaceutical |ngredient supplied
as nonohywoaohllmasdode salt, 3.009 ng salt = 2.778 ng as Preasbaseseiric

buf fer as mvR5.0 Procedure. 1. Weighl4dextrose 5% sol ution for Injection
approximately 80% of the total batch weight into a suitable container.

2. Add the required amount of citric acid and sodiumcitrate tribasic

(di hydrate) to the 5solution and m x until dissolved. Record pH 3. Heat
up the solution to 35-43C 4. Wth continueous heating at 35-43C, add
radezolid HCl1 salt corrected for purity and m x until dissolved. 5. Lower
the solution tenperature to 25C (3) 10 6. Test for pH The target pHis 3.5

(0.1). Adjust_ with 1 Nornml Sodi um Hydroxi de or Phosphoric acid as needed.
7. QS. 4(0 t%e?hoﬁépf%?ﬁljﬁ’cga Rreventing oF Kedusiog dhe Bt‘ﬁkd?fM!ftmb‘ﬁ} Bestipns g

Test for Slonf fry OHIoS 518, 196355 e | sl | on
wei ght. 9. Flﬁﬁi{ﬁ n‘luﬁagn L ég len% g %’hof I nt (%dgllfeaﬁﬁngp?%x & ?
Conposi tristrofefmiceded QIiﬁ:dldmyld tathémrolr sluiojecm Thvenoetbodsoromplrat admml@er?ﬂg& rrg/ m
5  pharmaceutically or prophylactically effective amount of the pharmaceutical actives of the
present invention as a pharmaceutical composition or formulation from the carriers of the

present invention to a patient or subject at an appropriate dosage.

One of ordinary skill in the art can select an appropriate dosage of the pharmaceutical

active. In practicing the methods of the present invention, it is desired that the blood and or
10 tissue level in the patient or subject of the compound be of an appropriate level for a

sufficient time interval. As mentioned above, to provide therapeutic efficacy, it is generally

desired that the antimicrobial agent be administered to the patient to achieve systemic

concentrations in the bloodstream or target organs above a minimum inhibitory concentration

(i.e. the MIC) and for a sufficient time against the particular microbial organism or organisms
15  Dbeing targeted.

The pharmaceutical compositions of the present invention are useful for treating,
preventing, or reducing the risk of a disorder such as a microbial infection in a patient or
subject, ¢.g., a human, or a nonhuman mammal or other animal. This comprises the step or
steps of administering a pharmaceutically effective or prophylactically effective amount of a

20  composition of the present invention. Microbial infections or treatments include, inter alia,
those selected from the group consisting of a skin infection, pneumonia (both nosocomial and
community acquired pneumonia), post-viral pneumonia, an abdominal infection, a urinary
tract infection, bacteremia, septicemia, endocarditis, an atrio-ventricular shunt infection, a
vascular access infection, meningitis, surgical prophylaxis, a peritoneal infection, a bone

25  infection, a joint infection, a methicillin-resistant Staphylococcus aureus infection, a
vancomycin-resistant Enterococci infection, a linezolid-resistant organism infection, and

tuberculosis.

In conjunction with the methods of the present invention, pharmacogenomics (i.e., the
study of the relationship between an individual's genotype and that individual's response to a
30  foreign compound or drug) can be considered. Differences in metabolism of therapeutics can

lead to severe toxicity or therapeutic failure by altering the relation between dose and blood



as free base in 10 nmM buffer Batch size, nL 1,000 gram batch | ngredient
My/ mL % (Ww) Ant (g) / batch Radezolid hydrochl oride (anount as

hydr ochl owode11sab40s 3. 009 0. 30% 3.009 Citric acid (anhy@Coms201es2263492. 12)
1.50 0.15% 1.500 Sodiumcitrate tribasic (di hydrate) Mv = 294. 10 0.65 0. 06%
0. 650 Dextrose Powder 50 4.97%

concentration of the pharmacologically active drug. Thus, a physician or clinician can
consider applying knowledge obtained in relevant pharmacogenomics studies in determining
whether to administer a drug as well as tailoring the dosage and/or therapeutic regimen of

treatment with the drug.

5 Generally, an effective amount of dosage of the pharmaceutical active will be in the

range of from about 0.1 to about 100 mg/kg of body weight/day, more preferably from about
1.0 to about 50 mg/kg of body weight/day. The amount administered will also likely depend
on such variables as the disease or condition that one is intending to treat, prevent, or reduce
the risk of, the overall health status of the patient, the relative biological efficacy of the parent

10 compound delivered from the hydrogen sulfate salt, the formulation, the presence and types
of excipients in the formulation, and the route of administration. Also, it is to be understood
that the initial dosage administered can be increased beyond the above upper level in order to
rapidly achieve the desired blood-level or tissue level, or the initial dosage can be smaller

than the optimum.

15
S. Examples
Example 1. Composition of radezolid hydrochloride intravenous formulation: 2.778 mg/ml
as free base
20
Batch size, 1,000 gram
mL batch
Ingredient Mg/mL % (w/w) Amt (g)/
batch
Radezolid hydrochloride (amount as 3.009 0.30% 3.009
hydrochloride salt)
Citric acid anhydrous 4.00 0.40% 4.000
Sodium citrate tribasic (dihydrate) 1.22 0.12% 1.220
5% dextrose solution (D5SW) q.S. q.s. q.s.
volume
1 Normal Sodium hydroxide or q.s.pH q.S. q.S.
phosphorphic acid
Total, mg 1007 100.00% 1007.000
Final pH 3.5
(£0.1)
Density of the solution is 1.007 g/mL




g.s. 1N Sodi um hydroxi de and/ or phosphorphic acid q.s. g.s. g.s. Total, ng
1007 100. 00% 1007.000 Final pH 3.5 VO 2011/ 046905PCT/ US2010/ 052263 17
(0.1 Dro=20tyo4ed0st he sol ution is 1.007 g/ nmL Act i ve PEnaISa@Eo@s126% al

I ngredi ent supplied as HCl1 salt, 3.008 RX-1741-HCl1 salt = 2.778 ng as free
base Citric buffer as nmM

Active Pharmaceutical Ingredient supplied as monohydrochloride salt, 3.009 mg
salt =2.778 mg as free base

Citric buffer as mM 25.0

Procedure.

1. Weigh dextrose 5% solution for Injection approximately 80% of the total batch weight
into a suitable container.
2. Add the required amount of citric acid and sodium citrate tribasic (dihydrate) to the
5  solution and mix until dissolved. Record pH.

3. Heat up the solution to 35-43°C
4. With continuecous heating at 35-43°C, add radezolid HCI salt corrected for purity and mix
until dissolved.
5. Lower the solution temperature to 25°C (£3)

10 6. Test for pH. The target pH is 3.5 (£0.1). Adjust with 1 Normal Sodium Hydroxide or
Phosphoric acid as needed.
7. Q.S. to the final weight with dextrose 5% solution for Injection.
8. Test for pH. Adjust if outside of 3.5 (£0.1). Record final pH and solution weight.
9. Filter solution (0.22 um) and fill into vials.

15

Example 2. Composition of radezolid hydrochloride intravenous formulation: 2.778 mg/ml
as free base in 10 mM buffer

Batch size, 1,000 gram
mL batch
Ingredient Mg/mL % (w/w) Amt (g)/
batch
Radezolid hydrochloride (amount as 3.009 0.30% 3.009
hydrochloride salt)
Citric acid (anhydrous, Mw = 192.12) 1.50 0.15% 1.500
Sodium citrate tribasic (dihydrate) 0.65 0.06% 0.650
Mw = 294.10
Dextrose Powder 50 4.97% q.S.
IN Sodium hydroxide and/or q.s. q.s. q.s.
phosphorphic acid
Total, mg 1007 100.00% 1007.000
Final pH 3.5




10.0 Procedure. 1. Weigh Dextrose Powder for Injection into a suitable
container. 2. Add the required anount of citric acid and sodiumcitrate
tri basi c woizhyidruedos) to the solution and m x until di ssecras20iRes2esl pH.

53. Heat up the solution to 35-43C 417 Wth conti nueous heating at 35-43C,
add radezolid HCL salt corrected for purity and mx until dissolved. 5.
Lower the solution tenperature to 25C (3) 6. Test for pH The target
pHis 3.5 (0.1). Adjust with 1 Normal Sodi um Hydroxide or 10Phosphoric acid
as needed. 7. QS. to the final weight with dextrose 5% sol ution for
Injection. 8. Test for pH Adjust if outside of 3.5 (0.1). Record final pH
and sol gtion weight. 9. Filter sol ut{mi)0.22 um and fill intojvials. 15

INC@PGmmhgwm 6679%/1%@“ e discliosure of each of the patent
docunent-s . uu.u €0 “ct‘“r patent—appti-cati{ on
docuneni £t %P lcﬁfrlélrgfﬂd ts@é’yg ArHGT St ?@88?@2”%%@ .~ and ot her

ref erenc J T8 LRy ?P]?arsehprmn is |n~nrnnratpd by reference in it entirety

for all | 20pigropbeess mFOQUI VALENTS e ||nvent| on c%in be enbodied in
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characteyistics thereof. The foregoing enbodi nents are therefore to be
25consi f}ferp%(ﬁ{ YW all respects illustrative rather than limting on the
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2011/ 04600RfHe %&R@r%%%%ﬁ@@f citric acid and sodium citrate tribasic (dihydrate) to the

solution and mix until dissolved. Record pH.

5 3. Heat up the solution to 35-43°C

4. With continuecous heating at 35-43°C, add radezolid HCI salt corrected for purity and mix
until dissolved.
5. Lower the solution temperature to 25°C (£3)
6. Test for pH. The target pH is 3.5 (£0.1). Adjust with 1 Normal Sodium Hydroxide or

10 Phosphoric acid as needed.
7. Q.S. to the final weight with dextrose 5% solution for Injection.
8. Test for pH. Adjust if outside of 3.5 (£0.1). Record final pH and solution weight.
9. Filter solution (0.22 um) and fill into vials.

15
INCORPORATION BY REFERENCE
The entire disclosure of each of the patent documents, including certificates of
correction, patent application documents, scientific articles, governmental reports, websites,
and other references referred to herein is incorporated by reference in its entirety for all
20  purposes.

EQUIVALENTS

The invention can be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
25  considered in all respects illustrative rather than limiting on the invention described herein.

Scope of the invention is thus indicated by the appended claims rather than by the foregoing



18 description, and all changes that come within the nmeaning and range of
equi val ency of the clains are intended to be enbraced therein. WO

2011/ 046996RCTI/048H610/ 052263 19 WHAT IS CLAIMED | S: 11. Acphmseomosi2ts ca
conposition conprising; 2(a) an oxazofsi di none antim crobial agent or a
pharmaceutically acceptable salt, ester, or prodrug 3thereof, 4(b) a
buffer, 5(c) a pHnodifier, and 6(d) a solvent. 7 82. A conposition
according to claim1 wherein said oxazolidinone anti m crobi al agent
9conpri ses a pharmaceutically acceptable anmount. 10 113. A conposition
according to claim1 wherein said oxazolidinone anti m crobi al agent
12conpr i dke&iptiops Al cahgsahdt\comkivaaiin He ragmiy andkadngedst.chusarpopoH L then
according to any of clainms 1 to 3 wherein said oxazolidi none

15ant i mi¢HBW mﬁ‘@é?ﬁ tojbg snafyaced|thefeint i nezol i d, torezolid, or a
pharmaceutically acceptable salt or 16pro drug thereof. 17 185. A
conposition according to any of clains 1 to 4 wherein said oxazolidi none
19antim crobial agent is radezolid or a pharnaceutically acceptable salt
t hereof. 20



216. A conposition according to claim5 wherein said pharmaceutically

acceptable salt is a 22hydrochloride salt. 23 247. A conposition according
to any ofwolzaimeedst o 3 wherei n said oxazol i di none 25antcmiuseabiosd2éagent

26 WD 2011/ 046905PCT/ US2010/ 052263 20 278. A
conposition according to clains 1 to 7 wherein said buffer
conprises 28citric acid and a citric acid salt.

radezol i d nmonohydr ochl ori de.
phar maceuti cal

conposiWH@rT@c@%‘r*Wﬁ&ltsb claims 1 to 7 wherein said buffer conprises
3lcitric acid and sodiumcitrate tribasic. 32 3310. A pharnaceuti cal
conposition according to clainms 1 to 9 wherein said pH nodifier is 34
sel éct dd f r dnplsooiacentieylchompiodi¢ionrdmptisisghori ¢ acid. 35 3611. A

phar maceut i cal

said sugar is dextrose. 43
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(b) a buffer,
(c) a pH modifier, and

(d) a solvent.

2. A composition according to claim 1 wherein said oxazolidinone antimicrobial agent

comprises a pharmaceutically acceptable amount.

3. A composition according to claim 1 wherein said oxazolidinone antimicrobial agent

comprises a prophylactically effective amount.

4. A composition according to any of claims 1 to 3 wherein said oxazolidinone
antimicrobial agent is radezolid, linezolid, torezolid, or a pharmaceutically acceptable salt or

prodrug thereof.

5. A composition according to any of claims 1 to 4 wherein said oxazolidinone

antimicrobial agent is radezolid or a pharmaceutically acceptable salt thereof.

6. A composition according to claim 5 wherein said pharmaceutically acceptable salt is a
hydrochloride salt.
7. A composition according to any of claims 1 to 3 wherein said oxazolidinone

antimicrobial agent is radezolid monohydrochloride.

29 30 9. A pharmaceuti cal

rm _ conposi tion according to clains 1 to 10 wherein said pH
nodbf i @h) b 0308 eRbHEAMMBICRIAEgend 3r §%E&nﬁc&ﬂ%ﬁﬂ?ﬁ@ébﬂaﬁ@' saft
according to clains 1 to 10 wherein said pH nodi
41 A213heseqgthar maceutical conposition according to claims 1 to 12 wherein

QR Soripr&dtug
ier is 40phosphoric acid.

is



4414. A pharmaceuti cal conposition according to clains 1 to 13 wherein said
solvent is water. 45 4615. A pharnmaceutical conposition conprising

I ngr edi enwolbimdefRadezol i d hydrochl ori de (amobunt as hydirathisestiods22sal t )
3.009 Citric acid anhydrous 4.00 Sodidmcitrate tribasic (di hydrate) 1.22
5% Dextrose solution (D5W q. s. 1 Nornal Sodi um hydroxi de or phosphorphic
acid q.. s. Total, ng 1007 Final pH 3.5

2021/ 0436905 ﬁcﬂ*ﬁ%@?@ﬁl%lﬁ@lwms@fnzﬁ@%@%(t%lﬁ% higceuheie said b icpmpFses

congr ' %ﬁtﬂg acidAdl %@itﬁ@ bicid salt.
29

30 9. A pharmaceutical composition according to claims 1 to 7 wherein said buffer comprises

31 citric acid and sodium citrate tribasic.
32

33 10. A pharmaceutical composition according to claims 1 to 9 wherein said pH modifier is

34 selected from sodium hydroxide and phosphoric acid.
35

36 11. A pharmaceutical composition according to claims 1 to 10 wherein said pH modifier is

37  sodium hydroxide.
38

39 12. A pharmaceutical composition according to claims 1 to 10 wherein said pH modifier is

40  phosphoric acid.

41
42 13. A pharmaceutical composition according to claims 1 to 12 wherein said sugar is dextrose.
43
44  14. A pharmaceutical composition according to claims 1 to 13 wherein said solvent is water.
45
46 15. A pharmaceutical composition comprising

Ingredient Mg/mL

Radezolid hydrochloride (amount as hydrochloride salt) 3.009

Citric acid anhydrous 4.00

Sodium citrate tribasic (dihydrate) 1.22

5% Dextrose solution (D5W) q.S.

1 Normal Sodium hydroxide or phosphorphic acid q.S.

Total, mg 1007

Final pH 3.5 (£0.1)

47



% (wei ght/wei ght) Radezolid hydrochl oride (anmobunt as hydrochl oride salt)
0.30% Citric acid anhydrous 0.40% Sodiumcitrate tribasic (dihydrate) 0.12%
5% Dext r oo 200lo46906n (D5W g.s. 1 Norrmal Sodi um hydr oxi #eTars2@oosphdr phi c
acid g.s. Total, ng 100.00% Final pH23.5 (0.1) 50 51 5217. A pharnmaceuti cal
conposition according to any of clains 1 to 16 for intravenous

53adm nsitration. 54 5518. A pharnmaceutical conposition according to any of
calfms 1 to 16 for i nj ect abl e 56adm nsitration. 57 5819. A net hod of

treating a mcrobial infection in a patient conprising adm nistering a 59
phdPmadéut i dabharmetduticali coepmmmiontcomprisinghar maceut i cal comnposi tion accordi ng
to any of clains 1

Ingredient % (weight/weight)
Radezolid hydrochloride (amount as hydrochloride salt) 0.30%
Citric acid anhydrous 0.40%
Sodium citrate tribasic (dihydrate) 0.12%
5% Dextrose solution (D5W) q.s.
1 Normal Sodium hydroxide or phosphorphic acid q.s.
Total, mg 100.00%
Final pH 3.5 (£0.1)

50

51

52 17. A pharmaceutical composition according to any of claims 1 to 16 for intravenous

53 adminsitration.
54

55 18. A pharmaceutical composition according to any of calims 1 to 16 for injectable

56  adminsitration.
57

58 19. A method of treating a microbial infection in a patient comprising administering a
59  pharmaceutically effective amount of a pharmaceutical composition according to any of claims 1

60 to 18.
61

62 20. A method of preventing a microbial infection in a patient comprising administering a
63  prophylactically effective amount of a pharmaceutical composition according to any of claims 1

64 to 18.
65

66 21. A method of reducing the risk of a microbial infection in a patient comprising
67  administering a prophylactically effective amount of a pharmaceutical composition according to

68  any of claims 1 to 18.



60to 18. 61 62 20. A nethod of preventing a mcrobial infection in a patient
conprising adm nistering a 63prophylactically effective anount of a

phar macewocal1/@eposi ti on according to any of clains 1P64tus2di8/05863 6621. A
met hod of reducing the risk of a mcrabial infection in a patient
conprising 67adm nistering a prophylactically effective anount of a
pharmaceuti cal conposition according to 68any of clains 1 to 18. WO

2097/ 046905PCT/ US2010/ 052263 22 69 7022. A phar maceutical conposition for
treating a mcrobial infection in a patient according to 7lany of clains 1
t 0708. 222 732 ghampbantivelomutposiaion domnprsing koncifobral prfestentin agaaentiacroodinglto

i nfection i.n a ient according 74to any of clains 1 to 18. 75 7624. A

ph na@@ﬁpkg@Fn£ghb§gition for reducing the risk of a mcrobial infection
in a patient 77according to any of clains 1 to 18. 78 79 25. The use of an
ant/£bi oti ¢ conmpound in the manufacture of a pharmaceutical conposition
80according to any of clains 1 to 18 for treating a mcrobial infection in
a pati ent couphdrilabeitBdladmpdbisivn fomgeanphge Maicebldl Gatdtionah beatiéntacardupt of

said pharmaceutical conposition to said 82patient.
74  to any of claims 1 to 18.

75

76  24. A pharmaceutical composition for reducing the risk of a microbial infection in a patient

77  according to any of claims 1 to 18.
78

79  25.  The use of an antibiotic compound in the manufacture of a pharmaceutical composition
80  according to any of claims 1 to 18 for treating a microbial infection in a patient comprising

81  administering a pharmaceutically effective amount of said pharmaceutical composition to said

82  patient.
83
84  26.  The use of an antibiotic compound in the manufacture of a pharmaceutical composition

85  according to any of claims 1 to 18 for preventing a microbial infection in a patient comprising

86  administering a prophylactically effective amount of said pharmaceutical composition to said

87  patient.
88
89  27.  The use of an antibiotic compound in the manufacture of a pharmaceutical composition

90  according to any of claims 1 to 18 for reducing the risk of a microbial infection in a patient
91  comprising administering a prophylactically effective amount of said pharmaceutical

92  composition to said patient.
93

94  28. A method, composition, or use according to any of claims 19 to 27 wherein said patient is

95 a human or an animal.

96



83 84 26. The use of an antibiotic conpound in the manufacture of a

phar maceuti cal conposition 85according to any of clains 1 to 18 for
prevent i NYORH/B6WHI al infection in a patient conprisi n§gCER3BAMOAIROEri ng a
prophyl actical ly effective amount of Xaid pharnmaceutical conposition to
said 87patient. 88 89 27.The use of an antibiotic conmpound in the

manuf acture of a pharnmaceutical conposition 90according to any of clains 1
to 18 for reducing the risk of a mcrobial infection in a patient

91conpri si ng,adm,ni ri . Rro I i f [ amount of said
phar maceut i C%\f 95\ c%%&p%s%?%s?lmg‘omg %ya&&%{é'l q@%&“@é‘%ﬁ%ﬁ%@%‘? E’c‘)%‘fagm i
conposi tion, manyse according to any of clainms 19 to 27 wherein said

patient is 95 a hunman or an aninmal. 96 WD 2011/ 046905PCT/ US2010/ 052263 23

29. A nethod, conposition, or use according to any of clains 19-27 wherein
said patient is a human.

RECTIFIED SHEET (RULE 91)



