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application clains priority to U S. Provisional
DI QR TIGHC KOEBH, ALONE {OR &Y COMBIN AEKIN NGEH BIF 420813 TO

whi ch is bRERIOIIRNIRRT #F R
entirety. FIELD OF THE |W§W§Egﬁgﬂr&f§§@$ﬁ§emi on
relates to a novel nmethod of treating osteonyelitis :

and 1 tis. caus ar. as a res

pact SFFapPafet FpkeTioS B TS inhio) el anonsuo.47s, fied
onh Septe@ber 50003 whichas Reih iforfRatehy Rkerémet G id QiSetpf

the bone, bone marrow, joint, and synovial fluid.” The
present invention further relates to treat ment of
antibiotic resist arﬁmpﬁ%}em@lm\m‘mqb in these

di seases and tissues. BACKGROUND OF ENTI ON' 15 The

| ast Thepresest invengiop@dlhtes tore navgl maﬁwd;o@mafmgemonwech AaRlseptic

| bacteria ent
ol G e oD R 5 el R Ko SRR rgprbch aso efates
tm@@asresf hmt@ahmlfe&tlomsazfdhd l)bneuhkfﬁd niafaw, i, DldRehoviBfRId.
s ence. of resi stant

% BREE e e S8 PGt O] kbiake Gt bacape infections
imhthadetdiseasephndadsu@@ns. Resi stance has spread to -
previously susceptible organisns, and sone organi sns

are essentially resistant to 20 all approved

anti bacteri al agephexCHOERYCOF RGVENRIGK bel ongs to

t he %chylc§pllne ¢l ass of antibiotics, circunvents

exi sThalgsthaliofHie2QE coturyisewsignificantasogressim the dletrelopment of

r Nty

AP RLAE ThiPhRGGS TRREL S0 Bben BT BT Bl ware more
regdidneyred)than vy, othﬂdnajanﬁsmdﬂm tout Itiaacehergeace dfirgeaiakiraestins

' %gr(lils%smatgglb’bﬂs r&o ﬁéd {rzx%rgrl]'x?uﬁ g%@t 1mphca oen%y lelsxgtgncle as

Ve agal nst

sp]‘eztdhb @révhom}yrseﬁ:leﬁtilﬂﬂbrgﬁhlﬁﬁh)ah@ CEIBEOIFarfsheAts edsMmtiall) resistant to
nco%%m n-resi stant enterococci (including

PO YsA fRtbactenialagentsy | penicil lin-

. 1 esi ‘FigatVclifi® Whithi RmEE thé g@&w@ﬁﬁH@Bﬁé&%@ hnﬁnﬂﬁc\é O&x%bﬁﬁents

spp., pept.ostreptococci nmycobacteri a,
CHEHSYehRREmS efsnistobinl Tesistanes- slhdem@stiathes broad spectrum of

arﬁﬂ;‘hét@?xﬂ ra@tbvn@@ﬁnﬂfb%ﬂ?ﬁﬁ‘iﬂ%ﬁ%sxst%@ Ql%ﬁ‘le- Ab%%tﬁ')e,r grg%é%égt&%gﬁ‘d

l es et ., Antimcrob Agents
armsrobmlas@na Chigdeycnais@etivel againgimhostre@nmbn Payiogens. Tigecycline is

cI in
acﬁgg?g%lmhamﬁ%g? "rm(ecgi?"g rre%mﬁz}rrgsslf)l rz]gaé’ of)%f o‘ﬁ‘éﬂéﬁm)
Vaisorﬁycleﬂesmtmt entsrocqre(inindiseEqpedbaul faetul SR penitillie and
r esi st ant h| I s i nfuenzae,

Py BB PR AGPED ol e re e R Paepiococe,
mﬁcﬂafu?a?ﬁ? ﬁtﬂﬁoc?&illni%ttlésilﬁtﬁﬂol‘gaﬁishis|(Boch:H dt al7 Arithmibrob Weents
Chemother. 2000; 44(8): 2225-2229, Gales et al., Antimicrob Agents Chemother. 2000;
46: 19-36, Goldstein et al., Antimicrob Agents Chemother. 2000; 44(10): 2747-2751).
Tigecycline is useful in the treatment of respiratory pathogens such as Streptococcus
pneumoniae (penicillin sensitive and penicillin resistant), Haemophilus influenzae,

Chlamydia pneumoniae, Mycoplasma pneumoniae, Staphylococcus aureus (methicillin-
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methicillin-resistant), aerobic gram negative rods,

susrgpieie andometbisillin-fesmranOnyecolric gasceggtiid redgand enterococci
Vivo results

Lcin-resi: st ant enterococci). . The i. or
RREAYE HS BB L IS Tt b v
bpereirg trobutagB@tind better fitan alRKEb Bridiofdbased Bl Bink @b¥ve minimum
.ﬁ@ggentratlon.ﬁ%%gé,ln serum Tigecycline is observe
IRRYbIfQrY goncentratio L SETUR, Tlgecaglg]q:tlg observed to be a safe antibacterial
apy@ithi cil lin-resistant staphyl ococci are the nost

common organisps in infections of the bone and joint
(Wl Mesyeillin-repipiant staphglophosiears s MG8SmmBBOrgABdA} in ihftetions of

j infecti t.q,l hese .
S Aol (W GRRT e flys B 08F  FUBc 5% 16 Pransor
trsatmgnhaf infoctipnis do¢ wrtbese neibrorgaisme are, lintioddr hERXRARA of Blitical

<fif ERiholohgt b EEin Bdminole miCe e anige

s already been descri bed

sénsitivitg igefted intitedlto glyOdPeptiddRewhish S Amtianby b9 %Cp%;enteral
t g%%co egt%de% E@ and”
’?‘@Tor éﬁ‘ﬁ?‘ﬁ af faghglocesshioaglyropentideehastalisadydeerydesariteed and

| TépEsentsle hﬁtjbrtcbﬁceﬁg |sﬂcé5th%§gjcﬁ{1§§ aerEQr{s{@l,@redtﬂl;ee%g{rg%da% for the

serious infections due to nethicillin-res
uetmSRAL serdrusiinfectiong Huc temmeghicillinvesistag stapWedcd@DGmitderal., N

5431311@9&1)999;54%49%[50@2_@3 for the treatnent of
“nethicilli

icillin-resistant staphyl ococcal infections, such
as qbipyel drigs forhelw¢atrogntios tiethiclid-resingn elapliy i ®dveal infections,

st Abilpr G el 0P G Bl BhaveisiEnufosh sapgtied i cinical
plactir(fahneon, AL, imm{) mygcfmlw}ozm 2r2024) Q@denﬁ@rg, }AZﬁ,ﬁé% |
weyer 0E \ n fully investigated in clinical
CEPHEIE200R R A7 0K HEre 61 et BB ol nvestierig m cimical
studiegbnmie tregtneacafiosteamgelaty oni ¢ ort hopedi ¢ infections
is difficult, due in part to the fact that nmany of

the 1HfERmeef fudsand chiogin catopastioinfestionsds diffequtt, due in part to |
thHedad ERERAN P thelrFtibhs reBAY frord Yt Qic BGsth :i)gtﬁ'nlg geglg e £1888n

infection.” Often the therapy requires a p
Pahiyedp dheilecation of tigynfesiion. Offiey theaherspyeraquirest pfdlarsed ahiibiotic

: LS. -Bep 2002: ,4; 9:44
gl Y SRS 0 BaFR f 0 e BR  g05-w
Severakstudiepbiaie beén psfoened aling vasioRSaniialshodedof dstbaBEIit S

A Am.1990, 4: - ) ite a prol onged .
Ot PRk Dil Ol 19384 P pant dowentcmgrobwsed pitbiove
tréatraerd, visblé hactdriangay derstitli fo@idi i the®WonéOF AdiRATIn&I ndre HicHBa

t he, hone. has been associated with a prolonged duration
fr%‘f‘?’éﬁ%qnﬁihaﬁ cen assegiplee ith ameelpured duption phmgtonpxngatmae;

(NdPdenl Rav Hhifd) Diesﬁf%&r 10f Q05-19§)€kshe? Forld Webi Fahbiotic treatment, the

treatnent, th

majority of antibiotic regimens were unable to eradicate staphylococci from the bone.

Antibiotic treatment for osteomyelitis is traditionally administered by the
intravenous route. - However, oral regimens for osteomyelitis have been successfully tested |
in human trials (Bell, Lancer 1968; 10: 295-297, Feigin et al., Pediatr 1975; 55: 2 13-223,
Slama et al., Am J Med 1987; 82 (Suppl 4A): 259-261). Unfortunately, the choice of oral
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majority of antibiotic reginen's were unable to

er adi cat e staphyl ococci fromthe bone. 30 Antibiotic
treatment for osteonyelitis is traditionally

adm ni stered by the intravenous route. However, ora

'.«t{ngigritic g’ls ]:s %str?c%de @Q{ %%:Ahtn% F gresi%%g%oggc’a% %Al ad treatment of

Bes-nA0(T- druEeesgatamt egamdms, mdgeiurt nhel@e?@f, pafeBtera d3g@Ae, Infect Dis

@}?ﬁgrt}?hmeb 8; 1990 Megh 1987, 82 (Suppl . 4A): 259-261).
ortunate? t'he "crioi ce of oral 2 J antimcrobials

i s reSharg @ve@nmgn nepddpri argethid df tnaating jostelerayglifiemidér septic arthritis

Qaql%ryy%%er@an %féc’ilgl?st ggg&tiehlgfthosé Ela% & Hglél’lltlglot%r Fﬂ%ﬁn?ﬁéc?etngfq&rams

organisms nmay requir use o rentera

T rresent] ipfeatien i fEls thdy lopg-serrding naed.- 1998 12: 903- 919)

There thus remains a need for a nethod of treating

osteonyelitis and/or septic arthritis 5 caused by

bact eri al infecti ofYMMABXPRTHY INKENEIMused by
anti b*l"ﬁ’é ﬂlgseﬁﬁﬁveﬁhé}%m\h@& u§d 61%' ph%a@dl@g?cally Iﬁ@cnpé %ﬁ&ﬁ“ of

invention fulfil | ong- st andi ng” need
w@qllw@lxrmemnmemm% 8 @milcmn% fFrrithsrireptmsvt of @3 lnigc@ore)fn t@ne or

MRHTRGR! iR hiaaaY pﬁeffér?cﬁytr 4 Hﬁna‘fi\ngwf a%ilarmcéléggé%gy e#fldBSe amount of
for the manufacture of a medi canent for the treatnent

ogecyihing fir dhetmanyfaciyrend  ancdicame fra thedfepdirnt ¢f agointptegion or an

REfist sl¥oddhy 'ﬁ?srﬁes Msﬁe Jelfm R aRhAHBGRLOEHIS @ hliMan. The uses
ef fecti ve anount of q cline for the manufacture
a

empEIseRAN B ISIFERE tof“é?rm‘tq*fé amietesicly affschivnameunt efctigeeyisline and

Htiofflly d AfiBEdu afnt &che@ lﬂam thgrbi: _lxﬁéldﬁﬁn%fofhﬂ%yj:ﬂi fithmpin,
in a manmual, preferably human. uses

ﬁ@ﬁ?rw%tréwﬁ@ ?rostrﬂﬁévaﬁ*almmeaathﬁ M?Wﬂ%&rﬁa?@arfheylmlmlcroblal is
ghhpet i ve anount of tigecycline and 15 optionally a
antim crobial agent selected fromthe group consisting

of ri FETAEFHEN PIRSTAFYY bY 7 Patlgsehisisted oMY ASERYRCONgFting of gram

sdgheRttaviadid, @fal?n }io@ltﬁvé Baterib N@adroti€6dcicain,. anfPh@bias Bleteyia tBX@mplary
fecti

anti m. crobi_al rif o]
By et g ”g@’é’é?%"d%ﬁ% CFrfémg'pmphlPus Salmonellc,
SPEPBO B EAuE) gfnﬂifrolgbﬁﬂazceﬂe @ateot0cdn 8 EhHeridhia, g?(vambp@aﬂswémena
E% teri anaer o ctb cteria, and agerobi g g%ct 0,2

HSieat Aoty B atiel s ?&?saafgogfg [OUBT LGg/onetta. beta-
Aﬁzlm’(];e«b‘z@ W(ﬁrbccﬁ(}g@@bmeﬂow}i’pusmé [S)‘Dtbd’tihktblﬁ PreSad by el ihfagtion is
%nﬁ%%c? ((): ezscerigsg)&aooizgterggr% g%?ﬁ}ué an %%’%%?l%?dg? more preferably
Nmemn*o mm@gmd@rlﬂycobce:itdram tﬁl&mmtsr &@t@lb@mus aureus, Staphyl_ococcus
ROLEE SR DRRE R A DR B AP TLS o o
Mmhwauwmnnkgnwconprlsed of Neis. serla Nycobacterlum
St aphy] p‘%&%’%é’dlémb%ﬁgneg'%‘?ﬁoﬁﬁcn 'T%ro%u%atﬁ%eﬁ %gr:liﬁsﬁti%?amibiouc

Nei sseria meni ngl Frum
Ssiapheel Boopdans amibrogo seSISStl@pmbhdys m@tbu:sllm episdede] glyaipeptide

%irst%&teot%ﬁgc§yl§he ?s?sga%gee %thé]:a%?c%"ng Pegigt%rlrlc%, @0‘1%’%}?@ 2§ stance;

enmophi Ius i nfl'uenzae,” or

chlortetracycline resistance, minocycline resistance, glycyleycline resistance, cephalosporin
resistance, ciprofloxacin resistance, nitrofurantoin resistance, trimethoprim-sulfa resistance,
piperacillin/tazobactam resistance, moxifloxacin resistance, vancomycin resistance, teicoplanin

resistance, penicillin resistance, and macrolide resistance.
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Mycobacterium |l eprae. In preferred enbodi nents the
infection is conprised of a pathogen exhibiting
antibiotic resistance. Exenplary antibiotic

resi stance includes nethicillin resistance,

gl ycopept.i d sta tetracycline resistance
oyt R PRTES o BHeCp AN Ee i aBRRTHR et Pl retered
miﬂodrnﬁeet lt}a:oyﬁettldnes ¢oagprisddant G&;unms lﬂmymhg' nesistese sélanmlefrom the
%oxy 1 ol? ely{me btk eérlgs?s%n ?e%'ac Pr?ep e 1stance rrr%g’ocs 1 sistance

Wit PF i AV FESY STaRce, “hi TP or uFanRt of's re3|¥fgﬁ5%
methmhm@psmmeswhémwesesﬂmcmd resistance to glycylcycline antibiotics other
@&p é dﬂéln/tazobactan1re5|stance noxi f| oxacin
resistanceé, vancomycin resistance, teicoplanin
resi slnainctéer epdadioicht thqinfeeinsis mlsechcvfwcmawbmtérd»eumannu which

e

Ji}l?é\)/rzﬁ%rhng%ﬁhﬁo%r%gfﬁgﬁé rﬁ%%gr{cg gel%lrt]e\gcf Rl Fgﬁp £0%§1at§ngaoq'%gphalosporm
weiyetic neprpfloxapie risisfanes nmnfumt@owpstawednotth@rlr&wl@usswtance and
&Egégh$hﬂgm@ Hﬁ@gé&@gce selected fromthe group

nsistin P I'ycopepti de resistance, tetracycline
r esi slnain@téer embndﬂwoﬂ, fhe énfecsion istcampmsed ofdfydwbediérivinabscessus that

Cox RN (&Rl
e e e i LR PP Bt Al i

qqmpalﬁ@t Hdtaempndlels mlranzachEntenetescrsi/ervivns Eochapehicend, Neisseria
E5PRL LD AGERE i BRIV | Ric RN By hi BRI Qo sTP Y cHBRY;. €Xhi b t
antibiotic resistance sel ectedpfron1t he group
consi Shd megseafinveaiiredlvgplates e 2 useefasthameeologivadly sffresivaempunt of
ﬁé%@ﬂf&lh@fb? ?reatﬁlng'bgtggnweﬁm Adr Ee%ﬁ!: §rrtl'f'i1ft]1§  a mammal. In another
trinmethoprimsulfa resistance, and

nbedimsat. [the nigseaimisaiand A ce DiassanephammcelagigaiyteRfestive amount of

hmtoptlgﬁﬂ%'a REBRA ér@ﬂné@b@%@@ﬁ lsé&:%dcﬂ"om the group consisting of

cobact erium abscessus that nay may not exhi bit

§i fin.giAmPIA, 1 faRgnERes F g Imip,pr é?q?avar&%@dieﬁwtegmm@s and/or septic

Arti@6 th Sbthe emBaUTRED:, SRin GdnibipRIRR R 4 1!1’5% of DHlMBRBRBically effective
Ent er ococcus faecium Escherichia coli, i sseria

YoRBH PHEERS INHRERARUASTIES ragurdiaret forreatrent Hiogtemyysiitis and/or

@btll&rmﬁﬁt trsd rﬂarﬁmﬂkﬁtah&hér em_Ebdimlﬁrﬁtetﬁ@'@}isl ﬂrmﬁdtal W@hofl SO

relates to a use of a pharnacol ogjca ef fective
%{}?HH%‘FPE’SFallqufyeﬁWﬁé‘EVB‘l“ Shaeging LGP ARy 56 SeoRy Bt iirebial agent
andfeafrosapd grﬁu;ﬁcf&hﬁtir{glﬁnfaﬂqy&nniﬁfﬁﬂﬁh rﬁhﬁbnﬁﬁ@hﬁﬁfmm or
enbodinen% 1@ Qres nvent on rel anes to i.use of .
ArepREF HEL'ST BETCHt" f‘\‘i‘é‘ AnfEaenbyt oSEPELYE pdre septic
anitiopld @nahkly a second anti m crobi al agent sel ected
fromthe group consisting of rifamycin, rifanpin,
rifapentine, rifaximn, or streptovaricin to treat
osteonyelitis aBﬁD@TDE@p@PEKﬁQOFhHHiDRA“HNGanother

enbod i.nventi.on 0 a use of .a :

ohar miGrbsrELT PP Pl Rt R oot Saishand o way are
mamtwﬂnmf&etumeobﬁemvﬂnmncanent for treat nent of

oSt OS5 Dy TBB L B al
r;ahla'rsmamolh extpbbistich ;erlefl fezelb phvoge dhemiminuof inlibigey y@icemﬁnaﬂdver twelve

QRN QRE !rea¥ment 1etg9£] gﬁcnt 'f[ngecyc Q'e al agent

Figure 2 shows the investigators' grading of extent of bone infection as seen in x-
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sel ected fromthe group consisting of rifamnycin,

rifanpin, rifapentine, rifaximn, or streptovaricin

W 2088023763ct ur e of a nedi canent for treat rrentp(glfmszoo4/023980
osteonyelitis and/or septic 25 arthritis in a mamal .

: _rE;RmEge@EB@Q]aRTdeﬂ\in@ﬁtérﬂHEem NEBmEheofdsRYMPERIs by tigecycline

anldln gtr tee cer%} od nents of th pr esent
AV o '25g™ WaWB’ N OYEEAPPMOS | i it t he ‘scope

of t hF@gdrﬂS/ §titiwsQRe codéhyHofhing ubitSH\Weant Bemarrow and bone in each of
tajhﬁar macoki netics of ti gec ycline in normal new Zeal and"1

freatments, yehiighcdempmpteaiesdlat HBeqys hessangddigaesiclies inl combtnatien with
RPN MR R L Dl Bt ?&qgi%gﬁd'na&f'tﬁélb ?g Ghd gl ¥n of the marrow

hours after treatnment wth ng/ kg of tigecyc
vAthyigsrectto shfods.t he i nvest i gators gradi ng of extent of

EOC'rI]'Ie S@Eeg% B%)g@%g a%?al%ﬂlc dg 1ctéoenso 2 Ogg{: 3% H’éﬁ%‘g{oﬂ‘gi‘@t the

th‘tlmecoﬁfsﬁeeﬁhdmmlstramatof@ﬂﬁo@fanﬁbdcwﬁﬁlée| itis by
tige n ycllneln conbi nation with
ri fa%%“ﬁ %@B E@h? S%‘P@C derigfineet3veight yarianges of rabbits throughout

-th‘@duﬁé‘ymfrw dTaB@idiatisn PEVaridhiP4htBhctoBdid OW and bone in

the treatnents,- which denonstrates. that

: t i gegquﬁé PR %h@@fd%mah%andﬁrmhwﬁaemhnw Imgke thce

dréilfl)%'ﬁ IvBncWRIYBingB0 Righ@Gvick %aatl]@qmﬂy‘as@;un'[ &Y 1?{1 B8 ?atbloﬂ{]

he bone and i nfection of t mar r ow
aé@‘FHl?ttﬂtlQn ofthg taspectipe grugy | Thesdate dpnaqpisirate tihapuhc hmtﬂmotmfserum

1HRE s ut the ourse of
J&m %@gt rat |ngﬁm{@rp%rrb§8ysl an%prguo eﬂ?rf)‘é&hg “{TE éﬂ?né 4B
provi des a graphi c depiction of weight variances of

i i ot at (g SRR PSR EOR O R RMENHOR s 5

~and TFBe presekit iventpak Sircrbd t6 h@ﬂ@)ﬁ§optfreahhgs€dé%ﬂ B6nd rhérrow

k tw ce d, vanc C|n(30 ng/ kg tw ce

R i memarel BBl e PaGTE iR ' SpreGrred embodiment,
tl&dﬂﬂne B bt fFbwOinfdchén ERSRYVtcbMGelflsU Qﬁteo;m'@htg% &h acute or
denpnstrate that the antibiotic serum |evels were

chiggipdnisctinnafithe bome Bnd/erBpne syeerer: and inglndestthy rslatgdonflammatory
pPJc@s’%tdfﬁﬂ:tboné and el dubfahes dFSfRh iz Hl@‘vﬂfﬁ@éﬁhl& orgay NN The

present invention is directe

- 1qu@@p|ap@c@@ﬂylﬁ}ﬂ;;tqgmelllm%dw locahr[zatdm mmsy spnezﬂ threngiathe
. t I
_ pglﬁrﬁteglﬁﬁgﬁ%ex Hx%ﬁé@g%ﬁ eca}écr?éll r{Bs,sue o&}vmg Eefliagq?tlpgagsecgusmg

osteeraysiifie varyios. thﬂsdssmﬁﬂ&lpatmrﬂ's age :ﬁiﬁl tAE mechafismaF irfbdtidRl Acute
%tﬁorgfetlfltlg?récgjdle%ﬁo%&? géo%res bg r%?na?c?gréﬁo%\évostggrgye!hrt]l(s: laxlilcij c%?ect or
contiguous inoculation osteomyelitis.

‘Heamatogenous osteomyeélitis is an infection caused by bacterial seeding from the
blood. Acute heamatogenous osteomyelitis is characterized by an acute infection of the
bone caused by the seeding of the bacteria within the bone from a remote source.
Heamatogenous osteomyelitis occurs primarily in childfen. The most common site is the
rapidly growing and highly vascular metaphysis of growing bones. The apparent slowing
or sludging of blood flow as the vessels make sharp angles at the distal metaphysis

predisposes the vessels to thrombosis and the bone itself to localized necrosis and bacterial
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- regardl ess of

process of the-bone and its structures due to

infection with pyogenic organisns. The infection
WOL8¢Y038268 wi th osteonyelitis may be |ocal i zerCTows2064/028980
may spread through the periosteum cortex, marrow, :
sepdthze dhess| changss in boge structramAY Hsaetnan ixehy paagasngmse

PR o LEATUE, BB M el bRl Pl oyt an

hmkﬁ@mnmaﬁltls includes two primary categories:

hea enou oSt eo I|t|s and direct qQr contiguous

i noc 06 OIS af'P% ostemyslifis Lieraizd by Qré%ir%?@qa?ttqf e
tibsuie aRd bzﬁ‘f&i@ltdhﬂﬁ‘g ERISESt sBdeBACH R mocﬁﬁﬁﬁl' (@&tfgﬁeﬁg 1‘0@@8)

bl ood. Acute heamat ogenous ‘ost eonyel

ogterinyrditia b5 andufegfipndm thebene sqcapdacy foghe mpculateon dfonganisms from

t he bo

O PR 3R Ao B Qe |2 BBl o s Sy T
procedwrs @hmc@mahyestamoumﬂ direeninodiii@ionosteora getiti Areshoe 16@lized

o SPAA S DSOS o BSRVRE w15 ©
otglami_sﬂs/bhthugeas the vessel s make sharp angles at the
oses the vessels to

di stal, .nme Si s eﬁ
o oRO R B e PG SR RSE R PaviGR and sutsmsbisseandary t
pﬁiﬁﬂ\eﬁ&@és@cﬁ]hﬁimea& d"ﬁrﬂ@@ﬁé&gy?@iﬁ@%)&g{s bered/ rggﬁ‘gl%& of its

seedi ng. These changes in bone structure nmay Be seen
lmthal £2ys5 gnd/prfpechanig goddespite ARATeSA B VeioRo m}tépughu listed as an

czgy bérighlesit PRABRar dTRYsd1RYGu A &%:gddsfa %Qétorqsmal tﬁﬂ{fe{%ue

I nsi di ous onset. Direct "or co OUS I NoCuU

. C%@?@ﬁﬁﬂ@h¢ﬁls i s caused by direct contact of the 5

ti SS | OnQ%&s‘ie%Pfy@htgsu rf{en 9!‘1(!:1{1(% nqasf &g %/rgltqlaglrtg%rtld

|noc cont rguous-t1ocus

| mialhafsec Qﬁam momernére nlag ive rasgiodddaray infoctédiemb Bﬂ}bhﬂt ALb&N e@ma,

f d
QPR e R e e APy S i e may e presen
axsumdguhe affect@t e Bims.trall driinégd maPalEd BSiradenOi Jaref stahes SC1

|chngt|on osteog%elltls are nore |localized than
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A TKTRE XN F AT AV ENEREA 0 o
rigkOfattbr adi® 6} re€ehebithopedic surgery or open fracture.

Several bacterial pathogens are commonly known to cause acute and direct
osteomyelitis. For example, acute haematogenous osteomyelitis in newborns (younger
than 4 months) is frequently caused by S. aureus, Enterobacter species, and group A and
B Streptococcus species. In children aged 4 months to 4 years, acute haematogenous

osteomyelitis is commonly caused by S. aureus, group A Streptococcus species,
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erythema, and tenderness generally acconpany the

infection and warnmth nay be present around the ,
WOF280¥@8R6Ar ea. Sinus tract drai nage may al so BeT/US2004/028980

resent at |ater stages of 20 infection. Hematogenous
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gehesatipneephatosperti. tIn edditiph & theesboeemedticnedp amibiabietials,
. [ Vi ce | n i ndependent . risk factoy.as.is
c%nédb%g%gn d %r gnphea |§(l:° %%nu?sﬁef 2 %qmebd’baéll‘?“ f}feéfﬂ’cyﬁffg’é?‘{““ patients. In
infSemersavhepathtreris edidgnat boigesetionith QEFIREYali vk N, £ Mird-

cause acyt —and di Eect 30. osteonyelitis. For exanple,
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Ent er obacter species, and group A and "B Streptococcus
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pHRRAUTE WRURD A gh 3R bBRIK Ghdd. I 1R tl’le%e@&?{rﬁm:% o%?&in@{s c%‘mmonly
aureus, group A Streptococcus specl es, _

causerhp 2 363 POT 18204/ 28986, THaermptyi dntibiotiod inulkin zaeario

inRifle COAGIANES! RtertE” CiBond e Bl LSRR S ER Wil

years acute hae

- Irgsatientspethi sicke dedl diseasepdikect caese@litlyis SomatohBUSusedIVY) aurews
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o B P SRS o LT BT Chpie [ epEIentis dauoroquinolone
aritibéoTiat (@Qren ohisdray! A0 gehdrationSceplUIBERGY (52U BHaRMe)ds an
JRur eus 6nd 5 occasionally Enterobacter or
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o RN STt . SRR, BP LB B5P S0 B
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ogieiig S homyPITer R pRRheE esslar drral Pyreaspeiit
m3y batHeatult dERifesioRacduSEd bysRS I R absti B fied EHEBG s, put also
,sloem es. Oten tinmes direct osteonyelitis is calse y
ingludgs ptherpathogens having theahHitute iafent the benes bens. marrow, joint, or
surfbeR@ng AsEss. direct osteonyelitis is comonly
The term "treating osteomyelitis” includes eradication of the pathogens/bacteria

causing the underlying infection associated with osteomyelitis, inhibition of bacterial

growth, reduction in bacterial concentration, reduction in recovery time from infection,
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15 caused by S. aureus and Pseudononas species. The
primary antibiotics in this scenario include

BEx 208501283682 or cefepi me. G profloxacin is oft POT/USP04/028980
as an alternative treatnent. 1In patients with sickle
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2@3ﬁmﬂcﬂﬁxlaélllﬁ1 adeihiosied mtﬂﬁ’é@ﬁh&&irlpﬁieﬁteﬁ]‘ﬁ every six hours for at
to peripheral vascul ar
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30 s
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inseaytrogelsiof barenteraln withdessyipnichitn anmerhilionglU evescoinan six

ci d-w. th.os b|t|o of , bacterial
35S R 1096 FEGIL bR 1ETIE: bl Samondlif b, e Wi tibfoacin
afH@Uﬁg bx(ahy every @2 byt Yortsixnmeeeks.om i nf ect i on 7 WO

2005/.02326 CT/ US2004/ 02
el | f?é?’?%’ﬁﬁ feomyglis GagsF Zwofeme%ﬁge “"?’Fffeéeﬁ“@ﬁe“ is

peiieedllyasitiSinehydnB@s or pafatets b@miniMBbn ofBH-50 mBRAKAGRR every four
and or other indicators as are selected as appropriaté

otk BeHre r Tt X GaXRlng edriprpne ik S § medker evertd4hoursifer four to
siR 'da PR [bhid l‘i@a%h&ﬁrg foil@ﬁ'ed)ﬁ ﬁﬁ?&Mﬁmnt dt3s 1606l az;vulamc acid
antibiotics that 5 penetrate bone and J0int cavitles.
(mrpdmpmel0mgy evesy eightdwpursdpr faur weekst four to six weeks.
Aft € tedhdt Vﬁ@%nﬁ?ﬁéc@n‘ﬂhéh‘éﬁ wﬁ{hqgﬂﬁ{VeBJ)L% ?gal% ntﬁraapcloxacxllin at

i npat 1 ent asl s era nue
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by thenbllkimatl 1S nggkeplat byl tlaedinichoid (ntaxirdén 30@’(1@"6%@%1 ht hours
cloxaci|lin adm ni st ered i ntravenously or parenterally

fr QU WeekS hours for at 'least the initial 14 days or

EJOL trip& SR il EtRlaten SRR Ahrdi® W gt Rerdlly Hatdwith thedb&kSs or
er
parenteral administration of 25-50 mg cloxacillin every four to six hours for four to six

days plus ceftriaxone at 50-75 mg/kg every 24 hours for four to six days. This treatment is
followed by cloxacillin at 12.5 mg/kg orally every six hours for three to four weeks.

Treatment of infection in children with Salmonella spp. depends upon the

~ susceptibility of the pathogen. Treatment choices include cloxacillin plus ceftriaxone
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treatnents are cefazolin administered at 1 to 2 grans
every eight hours for six weeks or 600 ng of

"WMa WOHPEBN every eight hours for six weeks. PCT/US2004/028980

Osteonyelitis caused by beta-haenol ytic streptococci
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drhrisik ¥108E36mobil LedciBREcondarl @ bRt eliRY, e?ﬂE@PﬁllgH dHidh&dd, and
15 mg/ kg plus oral clavulinic acid (maxinmum 500nD)
B5ey 45 agpyhiof pagierial infegtionour weeks. I nfection in

chi | diRBrioH drincoirk Uit 1y BARIBLLY. UEEAbRMMY, fhe spread of

i ntravenous or ~ parenteral” admnistration
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iBjuBCEMUIEd tbidint infectidhras palIh 9g@NaspiFaRA TR betiol Ghd Gt pical
‘include cloxacillin plus ceftriaxone 8 WD 2005/ 023263
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it 1 Il | Bt - |

R 2(30121(% R dfttn3pdadsitd ﬁﬁ‘vbﬂ@@ﬁé j8Int THis _sﬁ&xa‘ﬂ'&?%x@ﬁng%‘g(;%é

2 hours for six weeks, or "anoxicillin at
childreny Finally.yinfectianeni the sp8 tisgries adjersnkie, theyjoing, spelods infl@medbursae

- / . . S u f .t i X
Rk a8 BUEE K U 0Bl DRSS AT )
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sul f thoxazol e. and .t.ri net.hoprimor .anoxiciJlin or : .
o pr PR Yeftic APt e EAGRRIsF o5 (SRR Syl joins
togetledn twithrcpte vl tiesationt swatlingQind §4iSedffusign, rédritks, pain and loss of

gnfections and/ or surrounding tissue infections in a
M i{. Preferably the manmal is human. In a

pr ef ethe@gbsesiaAbBRSative BRrahidnYf séptic G/ R s BRAbcoccus aureus.
surroundi ng tissue infection
In neonatal septic arthritis, Escherichia coli and Haemophilus influenzae are also common
pathogens. In children up to 5 years Haemophilus influenzae is the most common cause of
haematogenous joint sepsis. Gram-negative intestinal bacteria are also common pathogens
in the elderly and those with diabetes mellitus or prosthetic joints. In cases of penetrating

injury, and in intravenous drug abusers, infection with Pseudomonas aeruginosa or
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causes septic arthritis. 10 Septic arthritis is an
infection of the joint and surrounding tissues and
WEs29D3/62326a  j oi nt i nflammati on caused by the prEsen6£28980
of live intra-articular mcro-organisnms. Septic

Seaphpiboredcss m@rmm nftgn fooodir b lseldonedany aduits Neisseria
n chil dho and_. ari ses. as
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SHATES YRSt meycobastarar %rﬁl (4ESiEgchaetes; herfestinn of t he
ugggha&mﬁﬁwﬁﬁuadjacent to the joint, such as inflaned
bursae or tendon sheaths, can spread to involve the
j oi nfAceqrdingly, the tesmd Smlclaﬁheus"l8éndeyletekreandhaetm1mgmmmhﬁies
I
Gl b et and WndtB3ng L ELe PSR gl etnosens as wen
asraiyodtbe pathagéns\hewmg &E&bfhtﬁm’tmfeou thé jolitt apdiuitdiinding Gesuber
and_j oi nt effusion,
b Y Sudo L s o W Fe bk Psfeunethe o, eBiseapidons,
cdxﬁid:Stﬂig hoRes) bgam, ssmied sheept,isynditid rslyﬂé\iial'fﬁud and related cartilage.
Stapiﬁlocoqcus aureus._ .ln n onatal  septic arthritis,

Eschd P AT a"RARE SSplg 2t i 458 exapichinarpS Aee palosansdescteria
cARHERe urlerl piak MISRBA assbBiaeh 'V\hﬁ!lrs%ﬁ‘tld'ﬂ?thhgs InHEBbS of ?actenal

Haenophi l.us i nfluenzae is the nost comobn cause o
srPXehaedHgtin® dapisripliconespyption, mduptiondn tacpvasy timedin inddction,

Y &hém | der] . and
o e ST, SRR bl 3uch S3bHinf]
neiews; fYykr, pameweaknessgandian Jomeymdmanbrs as arenietembd A biFprofriage
h Pseudononas aerugi nosa or 9

B SR 00 7 8080 o aphyl ococcus

epi dScpncdmsts areausodliyareafed foidfout 1 sheatdkh WhMé) g tehHhtSplasties

onorr hpeae or 0COo ection are

SRR Ty iR MR R Gin G, PRIt Pk o s 45T
448-a4i; Cattoluh e 4l MPdhivel f ORIIPAoMGYY Held LRENSIHK Sifgerp m:; 114:

infection wWth mcro-organi sns such

E@ result of
1 Mﬁ?oﬁa@%eﬁ% 4riimicrebdgents{smother PON0; A%l Ay r2347-2751,
Mildbd: a1 Swas Furdi99ss, rmn%s)%é 'Nféd%f‘g%l Smﬁ&ﬁaféﬁz‘cﬁé&@fee 98¢ 13:

the range of joint pathogens is
581-585, Mader et al. Drugs & Aging 2000; 16(1): 67-80). These lengthy antibiotic

treatments become even more problematic when drug resistant bacteria, such as
methicillin-resistant Staphylococcus aureus, is present. '
Prior to characterization of the pathogen, treatment of septic arthritis in adults

usually begins with 2 gm cloxacillin given intravenously or intramuscularly every six
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Sone of the nost common septic arthritis pathogens

i nclude, but are not limted to, (1) Gram positive:
BWo0hs/2820Cccus aur eus (80% cases), Strept 0COCEEEUS2004/028980
pyogenes/ pneunoni ae; (2) G am negative: Haenophil us
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d.in the art. Septic joints
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ihfabtedils Qek dHteh M ldAstreQstant2 gtaéflﬁo&{cglaatr@ glefn‘ﬂfst é&ﬁ’rﬁoﬁ fbsocomial
six weeks or nore. (Calhoun et al. of Surgery

ang ggxg rgsjstant oqugwmgbut CEHINhPREAt B pag';ogensAp@hbq/lggolmd as well

SLACYR I DEs 2000298 shd¥gck Surgery 1988; 114:
(1157 1f6%9%6br%on et al. S%ﬁtlﬁ]CfOb Agent s Chenot her
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T T
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SR B TR BT B RS S
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ok, S48 R R v AR B Ul
(Ngblegerap, FEMS Microbiology Letters 1992; 72:195-198). Moreover, sporadic strains

of vancomycin-resistant Staphylococcus aureus have been isolated in several countries

(Hiramatsu, Am J Med 1998; 104:7S-10S, Hamilton-Miller, Infection 2002; 30: 118-124).

'X

Therefore, the availability of alternative antimicrobial agents for the treatment of multi-

drug resistant pathogens is of paramount importance.
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to a maxi numof 2 gmevery six hours in conbination
with ceftriaxone 25-50 ng/kg up to a maxi numof 2 gm
W0apas/2:6hours. | n neonates, treatnment incl udBsT/US2004/028980
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rtho edlc i nfectiqns are acquired in th
QBRSSP SYRBTS. REDealey Shheahave teph fevelopabiy
ovdibme the 3acté’x§ﬂ Aftthanksatist dT@Esistdnde t&@HﬁEth&ﬁ A moﬁgﬁ){helr exact

such. infections are often nulti-drug resistant
msehapisy Hfastien hasmet yeibesrodstermnedRasmusswoniahl Antamicro Mggnts

Cﬁ,g,%,;;g,al@bSOjggal%gqgm)but gram negatlve pat hogens may
be 1 nvolved as wel (Cunha, din Infect D's 2002; 35:

- 287- "2&39)’01@@0(111@@@@@80!11Qontuborteonarmwjmni kndsynesinlsluad tis well as

aur C d th, £ hos due t
meh? B FEAR S (SRR ) SR iiob e Lt
ti ge&ytlrrtea:bn@m&amm 1hB?¢Ed oo ef the Eliicﬁ@ I’(’l@ﬁﬂnﬁe({ G268 SNRlidlof the
2003;. 36 Ther apeuti ¢
Pkl o (RSB RGO B haant PiecsBgn JHE Gy rapi
digtribgsonpHabe, avithansrb RAgedeal f- 168 €30 DI HoGEs) Bhd a ﬁl@ﬁ volume of
d@q@gﬁé}ococcal strains, and whi ch have been

Petepduttagi(ate 1491kl Animal stedies with rgipdabpisd tigecycline
sugBése at ﬂlnssra{)ﬁrcﬁstﬂ‘)dﬂbﬁfbﬁﬂ’ste'agg fiigh VBl (H&ﬁf)@tkc?ﬁ at stcejady state

resi st ance hese anti bi ati cs has been
TepESSRIY RENCS@tion oftigenydine fnte Bssues inpluding lungsad e, of gram

POSi lfdr\éﬁarﬂﬁ‘lte hag gﬁft} utlgli‘B%F)gﬁiﬁg il 581 ssshgsr}has %een shown in

vanconyci n are & 4nd
Spre&leslﬂemlcg raﬁawherbg&cn H‘&Iimgsctychnemt aafosgEtod Bimgikg lyy 30-minute

o . G BpReio M DA BLIATATE, Wi
o%?alﬂ.@@oiﬁ&bbseh&éﬂ@@kf@fe Eip@h&dh&ns&leﬁ Shdvsing the Bighest
vanco Ci n- resbé ggtBSta | ococcus. aur eus have been

cqn§?ﬂt’5'f W Ve ey eergarrq\qqqagm gland, Alyrgigpgpleen, and
kﬂﬂ%g ;In 88 of ShdsEssubia e lﬁﬁH‘OerH lﬁfder th E@rﬁ:tehﬁ’afhog Qe cudl®

124) Therefore, the avail abi | ity of ternative
(Afe) %t@mﬁp &U%gmi@ssna‘ms grepterthanaliOndm thinstugdy heiraticefgUC in

tht rat 'll?&gqg NGt %Qﬁmh Wwaf E.4 p %rdﬂmﬂgﬁy, 1trH’z)19 Bée%nd%monsjfrated that

intravenously administered tigecycline penetrates bone tissue in humans and intravenous

administration extends concentration of tigecycline in synovial fluid in human over time.
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WD 2005/ 023263 PCT/ US2004/ 028980 Ti gecyCI I ne

- (formerly and often still referred to as "GAR-936") is .
- WOR0ps/pategl gl ycyl ami do synthetic derivative obcHuS®¥ 028980

class of antibiotics called glycylcyclines. This new
cl asg hoﬁnmemmdmy@ﬂlsmeldé thay 8 géoyelmehias uskdninnainiaat ed

nt | r iinst a |.arge. nunber of
SEGRLTR apl Sl AR Tk abpicD R 3RceBmie hifac dntlatios pldthe
pEth@g@ﬁ Foundtin nbsdco ] Bighe AR fYidtiihiettionk e$h§f)l?a?ﬁ1acokmet1c properties

@ghyl ococcus aureus_( MRSA) vancon%é resi st ant
?ra%lscs&cecherfkp@alahee Eim@rsgé%'w aaMos9over bone

. pRESHaGbA Lﬂcf‘drﬁEﬁ:'vélE AbHve TRCHMihG6 mm%rgfc%% z?@¢fw%e

Prevotel | a spp., peptostreptococcr,

- faynd.in ajnmistievsst sagmlemollectsamtMmlmnmbnmgmnysoﬁeatmtdnef a method of

R L 2557585 0 By TR 5 e e

courentTitionalf adgeitisrobl Geanbhtiahibit2 GO h %lﬁﬂ:}o-orgamsm and"
| i nes are bacteriostatic agents,

t
sfipHld T3 g o Riiond v in 85 of s Ay oeiar Srostmiaimal

tr@htyieyid. dﬂlﬂl(ﬁﬂﬂy higvg chigeprodiaveh goatsatdy pRYif in Bahd1€
bact eri.al nmechanjsnms of resistance to ?etracyc I'i nés,

demanstiating (hat the aptimigiehial shoplkhesnitable Br chimiealshidirson pghopedic
infedtiongen determ ned (Rasmussen et al., Antimcrob
Agents Chenot her 1995; 38: 1658-1660). 15 Ti gecycline
conc 8Reqdingly, ong ﬂém@EeOf the inventtanmuoeyidésai methodafod treatimaninfattions

[ gans  a dt es o
PSS ot o0 SR ALBERE LS PR
osteereyalitis amrb!omptarearthnas @52 mamimal By ddmlin3ang @te @fantirha a

tissues.. Studi f the
Pﬁ%g‘a°°'°%&a9‘:¥e?*%‘g‘§ Ve SRR G4SN  Thydope hone meprowisiniand
S\Iirmxmdﬁlgml\MheBMtlohh eicostedndeli@PArd/or depticlaktRHtid AU d?m% %aused by |
ed half-life (40 to 60 hours) and a high
a’\‘%?‘ﬂh%"‘%f‘m%@y “élf* PR aﬁ"&rﬁus*e assthe pfhogeng discysyediapoye whxch
irle{udg pranf¥idgaBVe iciefih S aipb {1tV e &dbic] 'bg@tgxg:? %.]ddr%roblc

suggest that this rapid distribution phase an
DI e OB FATIIY thei iBfectian mexkrgprnrisedof, vetmoesmm:d to,

Sﬂﬁ &Jo@gdsoﬂcz%toﬁdc% G Ao'bﬁ&erl dm égﬁ)?h'z%f‘s Hgiangtgfpl'tl%cgrccus

bone.” For exanpl e, ron’of tIgecy
Emﬁfrqbatftetm@gae%ltﬂa@cweES@hnvma i Hseuc&moagu dleDoar 2 Ridkalssa,

PR Pt (AT A 2SSl B

stvptocmedi, and IgsttuplB)sttept;bcb@:usmhipréﬂeﬁsm&ﬁbodiméd‘ts,ttlhﬁi‘inmc%}ﬁﬁt
sure in tissues

overallf xgosu ?served 8 !

TR gt VH eﬁ'f’g‘ﬁ%@" aCtIHH ?R}’é{ ?ﬁ?gs et Hagmonhfus.glpamore

preteied bﬁihﬁdlﬂ‘ﬁhfs eheiaREA oAk Yordbaded of ERMeRER 5B NSReri@Nd
ki dney H&n each of these tissues, the ratio of area

'"ﬁ'i‘fa%‘f'd'tf T i (G chwcmwwubqrpw@ys,usmhylgsmux 0

t
a% gﬁgﬁliﬁc@‘é@?g%lﬁg t?téetp(tcflggcu}?yogkﬂﬁt k’}rgptazolégr%{v émeumomae

Hagmoptilys mﬂamzw,&neﬁrwccustfam w?ecdqatmepmme/at ﬁabkamai typht,
v, redtl e | ine penetrat
Ricfééstévgzeﬁ{kg %u g@yg}% rg\c\a/ eMn% éycgertum abscessus, or ﬁf;cop? asma
pneumoniae.
In one embodiment of the present invention there is provided a method of treating

infections of the bone, bone marrow, joint and surrounding tissue, and a method for
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adni ni stration extends concentration of ti gecycline in

~ synovial fluid in human over time. 12 WO 2005/ 023263

MOT700202084/ 028980 The inventors have di scoverEniuszoedo23980
tigecycline is a useful treatnment of osteonyelitis and

teeapng estegrtyRlitistand/or Fepgic arthiiti ewnssdibalthespeetialumains (fuchagthose

j ' t he t hogens found i n naosocom al bone
deRedg ey st ARBRIR G b NP ER GBS 1 oo
phaendcavtivalipitectied Aifcunt bEtighe ydingBYorkRardple] Rk SR resistance
twi ce daily. Mreover, bone 5 penetration and drug .
IR 5 Bt R UmiRE et i TRSRBICE YO eMNGE rest e ictracycline
réMthe,Vhﬁ&@traJy_@HﬁkdreéiE‘ta@ée[‘r@o%(tycfc_\ﬁ%é Ve_sﬁ@ﬂ&l; EhIGRL Ira%?&lﬁ](é'resistance

M ni mum i nhi bitory concentration is amsthoofo _ ’
rep@chngicsigfance el pdil¢ s huyresiftancec erphadl ovpdrin mesistdmichiciroffoxacin

- rBRRLRE] o LB Asisbded Sirldifok VST eioRCENtIALLAN O o,

an antimcro agen s gr
resitarce, ongafioxacm avaticors ol kdiseaed, esqophadintresistance, penicillin
rgosncn%n_tr?ti onli1 required in sera _of t he rrarr_mal for_the
FOEACH R HIFTORE° ©F8BRYfent . Additional Iy, tigecycline

pr oV iilg frefen@@ efbsdmehty there®fcoh@tide1rebidfaRdtSis vancomycin resistance.
g that the antim crobial should be

demp str?tin . nc
Iga'i’%"gﬂéqpée e CEIbPRimeRt tag infrrden is RorBprisd pedliavreus exhibiting
résist et ﬁ@ﬂ%ithﬁﬁ%%géﬂiﬂk Yesis%ﬁe,@ﬁ@?ctlingﬁesfs%c% ?A{ﬁk&u‘ﬁ{k

provi des a ne d for treating intections

Tesince. pestEcifi egstangeoy ancomyin sgisleneamtireriptarics sueglyayichcine

aﬂi‘?ﬁi@t‘i’&tfm&ﬁh&ﬁ%@%ﬁﬁ%w osteonyelitis and/or septic

arthritis in | by adm nistering to the mammal a
phar imaothegpreferey embbdiotent theanfoctivh cofnptiseg eleyelobn&er The
bone, . e marrow, joint and .surroundi tissye .

R Gy B ARG Y pel i SGios b RAGEUER & cepbilprers
ra3isthno® \tipeo & R eshiyancd mytrdfirahio r@ﬁﬁiﬂ&&' t)infeﬁiéggm-su] fa

%ttho eni,. suon. S %Ee rSﬁat hogens di scussed above, o
TRTRS: PR RIPERE @?ta%ﬁ elgRFSisianss cInganpther ebadiment; the indection is
chapti @ iof My eshaeleAlin GoRRS$8 iHatmadP or A8 ARickhidl ni%?ﬁiog&%iﬁ‘-

u

For exanple, the infection nay be conprised of,
eRance-nited to, Staphyl ococcus, Aci netobacter,

| Nycoh@&éaaﬁwmhdﬂ%@ﬂaﬂmh%mﬁ%@&g&}c ne étr{%&’%&glggn us,
Ent er obact eri aceae, Enterococcus, Escherichia, .
agmmistiesedintravenpesly although oftier kéminisiration paths anoovaiatile to one of
I _ A teroi des Legjonell a,
BRI BB PSRt PRI SR HASES o
td¢emtep irlpmeamusgbjedtsy Fwiekalaile ddminsoatione bva nidedays 6f Bohi 6Fmore

Cj 5, i sed of. Nei i a, bact er i ur ' . .
it O0TRLIBiSIght X o hpUEA B FISne Pt 40 miutas defoggintusion
resuivetin edtiotntéstifal ibREnCOM dliSsubjedtd ncRiafhethuded GREVdifitha

coli isseria nmeni n(g%lt ides, Neisseria gonorrhoeae, .
4

Trireoiaily paRmstRtonh 20t Gae it 208 mliAfisispnever ene bayr sis olerated.
ASIRRIOMERIRATE Y60 FIRIVHR RIS EhIeratedtrdsE R GPRE es,

Stl?égpt ococcus pﬁlgur_mni ae, Pal—laensoglﬁg%g@ #ﬁ?%gﬁgﬁe,
ceneerirasiontefifst tadcl migromami/ett si a prowazekii, Rickettsia

t yph%dministration of 14 mg/kg twice daily to New Zealand White Rabbits resulted in
steady levels 'higher than the minimum inhibitory concentration. See Figure 1. The

minimum inhibitory concentrations (MIC) and minimum bactericidal concentrations

(MBC) for tigecycline for the MRSA strain used in this study were less than 0.2 pg/ml and
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30 Rickettsia rickettsia, Mycobacterium | eprae,

‘Mcyobact eri um abscessus, or Mycoplasma pneunopniae. In
. WOe0e/M3d3 nent of the present invention ther dTsUS2004/028980
provided a nethod of treating infections of the bone,
Oﬂommﬁsacsnvmnveim iMgasening tsuMBSUprdyides a insthoé of dmdmnmng the

t hod. f OO [ 0232 004/ 0
€ lcac ?fnagcocr)n grcl)drrly\/% TP $23A G or egg <:| CrAM TS ET%? o8 frdayest
lmel bhebdoreitidali agbntahdt &N &ill($ akt BDY% bOGE orgdBiSHE iPSeandard

.above) that denonstrate antibiotic-resistance by
nefHUAY st er | ng a pharnmaceutically effective anmount of

MICOSRNEBE Reere Eé?émﬁ?fe%rﬁ%z' MercleP8 2B} t*?get:?@lm% 824ind 328 m cin

may be, but is not limted to, methicillin resistan
refisjand fefoedivm to bsd-42ang/ml amdetbat\acapdlﬁ ané 32 pgsli Eesprmnequ For S.

2 tetrac cli ereS|st xyecycline resj stance
Rt TR e s s e i B E e Bee Beriiqms were
b@Mé@HbQY @hd NRgMAShE | BBRESS ;@gﬁlln ales@s.a%lyn Th 8 SbHpABeRate use
prof|l oxacin resistance, nitro furantoin resistance,

Stuﬂiv B¢ IypHeInfeundithe mégmsmarﬁ@@torbpwmtﬁnpn oRfigesydlinacgainst M.
hESESY T?Q ﬁgma,{Tpggefl 8%39-3. 61é)mlnc onmyci n resistance,

tei copl ani n resistance, nicillin resistance, and
nmacr &l maemaksmstheitie-resistant § aurpis efayrbeetaredbodi tigetycline in the

rihE oS R P PR B R YRR S BrfDirabIes, more
peederatlly 9 edlgﬂfg 5. zoaaugflega SAgpebprhitd dd3gges F@IFeain@E 8f fth&'Puthogens

' her ep si stance, tetracycline
“PQ&’F%?F& ‘E‘Fﬁ% ﬁl"?%@ .resistance, methicillin

resi g ﬁ%ﬁ)asﬂﬁﬁmﬁluﬁ [ A8 hhaNERiel su&'ﬁ%%sﬁoﬂpgp@nat@faﬂa with
cylcycline antibiotic other than tigecycline.

rqsn?/%m ouaelegipr Ehepaticat wensovhrele atlergiche sulfifdsags and presented with
nfRIBRISeSs AR AGERRAL G inRALBRNkdcubiiat TH%% tidht diBhaB in
exhibit antibiotic resistance such as ce a]os or
breakdaeyyraensethegight is¢hior athewlreasiastdabrided, hmtutrdmﬂ uastamlomm MRI
[ esi.
rbyRRe® bANGreliC WIE] A0 PR wek BRVERE Bl fom
Aeimedacrertioumuvei.i nf ection is conprised of
teri um abscess t hat not . ex

o A hauan e S ALy caohel oSO AR A Rasin: ifgientoin, and

demOnshiiatea interatedRkeresibtagR ey Ginditopritn-§Mtang BHERGIINn/tazobactam.
gdm ni stered int ravenousl y, al though ot her

B ATEAMSTASSEIFERTRIG 10 1RSNER)-geptapian.: 49d dohsarpycin. g Khe patipnt was
tilefd With meRpefsm ahd %Br:ﬁrﬁrcﬂao Qflémpéﬁgxmﬁsslﬁtér Bpladd"vifthzfteonam

one-hour infusion can be tolerated in human subjects.
dyitocsesinaphilje. Agiteanan was laten diseanginued broausa pEpersisted eaginephilia.
o t 9y S YRG!
RG89 Birty ok Bleal® oFhea Al InSHERGAA then
treatedywath tigéaytlost fontwo mcmntbst ‘ertlande:r B(mmI dveryulzjheatsr 50 mg every

24 %ghrlsj.dw}ﬁ’unngn%sn?gntﬁnp recewmg {rea(%ment with tigecycline, an MRI showed

resolution of the osteomyelitis and marked improvement was seen in fluid collected from

right ischial area. The patient was reported doing well ten weeks post treatment with

tigecycline.

In another compassionate use study, a patient with anhydrotic ectodermal dysplasia

_with immunodeficiency had a three and one-half year history of vertebral osteomyelitis-
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Twi ce-daily adm nistration of 25-50 ng in 200 ni
~infusions over one hour was tolerated. A single
WwaRresiopedbf 100 ng was al so tol erated resul tirgyr/us2004/028980
mean peak serum concentrations of 0.9 to 1.1
Wi @ Mosplarsgrinm alBgespgninfectiar: dP¢hmidentntivias mg¢dagplishededter one year

: oﬁgtegffgﬁ ﬁ}t g igrcgﬁﬁlatl %F%WJ&EG Tﬁ@ﬁ??eﬁﬁ? ro?vtseg lsgrgg inilpr}ove%e%?\qv'yth

e mninu ry
ceforitentlarthionnycirSend #hijjacie The drhikacifriwab faknstoppédaduieas Yenal

concentrat.ions C) and ni pi num bacteri ci dal ,
R oL A thogty Syt P e e st g, The
orghigrh Wwad @6@rrhied 1Y e r8distaht toBioRifloR&Snt han 0.2 gg/ M and
14. WO 2005/ 023263 PCTI US2004/ 028980 0.2 4g/n,
r es pEla Rafientpresepisd (ater iyt aevwstieprab ostersay editiprivstabgve the site of
My ' L ' i1l iR
thg i En AL %ﬁg%&a{aé ﬁﬁ:ﬂr’le@ findit %Fpé}gxgxgn%ﬂhgt no ad@l%onal

acteri a. ni que estab e l'owe

- dé¢bmdemnensfwag nbedstle The prgahismgenstfouridad buksdnsitive bhlyas céfexisn. It

wgsg%s?% fedttﬁzﬁ agréag(?iﬂior‘f’a arg%rﬁx&?ﬁq& %géj (N%{ﬂd%%%%&;lgﬁ rannd ame '\élrgcanism

wer e erm ne

whs @gﬁ(jltcl)ll He;@s@g?%ﬂﬁ tigeagﬂbm/ Ti g%i)éd]ﬁhs zx&ggminj‘sterédagﬂb WIC 0.25

to e . ,ang, t e an pg/.m,-
miGutet oty Pt SRS aT e colnf R orP R or y
h¥RB&RMaEI8bhIHREMIAREs FredthAnD IDASAEKIE ifRlior @REAN! athl

e oetweon G o Boany paphastiong and 64 %‘,Jd/ qm%,b%%m
hadealgodheen yrqey treptmegt \‘,‘B}hﬁaégi htlré? asheld duing anng@tns treatment.
ThéyARiRhOwS rltaﬁﬁi%g t B@dmgme}{ g‘yb%mﬁké} fh@fadfRRcent ration

of t1 gecycline agal nst apcessus 1 n a numan

~ pat i Angtherenhedmmensofih¢ ptesent invemtinneprevides a method of treating

: i Cidod 1 0= r.esi .- aur may. be. treated wt
m?]& gglgsy(%:fllt]!lén%ﬁch&%nﬁe rogﬁboéﬂ%f) g 51?%'.};%5% %S%Oanr(}ga/"ﬂgh?%oée
tretging psteoroyeditis aed/er sepliy arliitistn k gnaironal(prefgfably,a ilia0, comprising
r.ef erab 12 mg/ o 20 ! kg. )ropri at e, dosages
iR ok oot B R e e RRRT ¢ B G Saeiding and an
arinficrobiabigent from thdhs@icin fabnily) wikich QRGNS (R yd1S 8nd the
st Udzlu"i .one hunfm patient suffered from spina bifada '
SHEPLN R STAUPRA “’;B‘Efoé‘ﬁ’f'eB}eaﬂfa‘?H%mﬁ%{f"ihéWPl_“ﬁﬁs"fé@P@r gfapentine,
riftbdn@h0dn@ préferably! AfaeHpitd STIRESImREBSRME GRtitibid2 have bactericidal
methicillin-resistant bacterema from i nfected heef
i EY Breapss, ofthair prapensiy fosbindinge RV nolymerast dbwee antibiotics are
ustﬁg{? n’f] JécgrﬁgméAtﬁﬁwélege l]@mf} Lg&gge}’\fg%/ n‘%gg:i HigRfint gégg ith hadirl)

reveal e trs an sect1on

- protein $ythiseine Whils theowfamiyeigs effect thefagtivityorf RN A pol2fherase and limit

: s o st ant
o5 R Rk AT e
prddunsion toff ptotaing findre theerdésadnger RNAS tThe @gode @f action of tigecycline

RPN SrTPIAE © feeBpeD B BSOS Roptamin GLHL BHES 1,2 and
tetr@dyC B/ BinBing EheirlBé BESHibo¥Bal subunit with a somewhat different
orientation than does fetracycline. (Bauers et al., J. Antimicrob Chemother. 2004; 53(4):
592-599). | o

The present inventors have discovered that tigecycline in combination with an .-
antibiotic of the rifamycin class of antimicrobials provides additive antimicrobial effect in

infected tissue. In an investigation with rabbits inoculated at the tibia with methicillin-
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righi &3'&&&‘?&“ oWEb A ifeeted 3

treated with nmeropenem and tobramycin. Meropenem was
| ater replaced with aztreonam 25 due to eosinophili a.
WO2PEERRG was | at er di scontinued because of pECBUSHeMt28980
eosi nophilia. Tobramycin was al so di sconti nued
et Seruseus; Hedtmeryeod osteeraydlitis ath titkeychag instvmbivasion héth
| b nths with either 50
e R e A L
imbhtofl ofabbiesc é‘rwtmgntm Baten’ﬁmowvaltsdﬂ dérh@Re¥el hd erfedidn MRl 0
reso i on f theoél elitis and narked
15951 1P &bty tested mEghermg ey
tiea@itnBd f RfeByelithan p@bit@%h%&ﬁﬁﬁ@&l&&%e%&gat%#fech&{‘m the
weeks post treatnment with tigecycline. In anot
bepnplrssirdbiiad 10 aed aq indsetion inpte mamowwi t h anhydroti c
ect ofehIRmatly s Reatit tl?nd A Hﬂgﬁgﬂé%to?qﬁﬁgr}eg to3 00 mg/kg

t hree and one- year

twise daity eloire Ptsfelif.blm@(bﬁﬁrom@iﬁ&e PCIV 1d8AQQ4 /70 28MDtwice daily,

acteri ym absc us i nfecti Deb |derrent
i DR AR 8 i PR R0 3 o35 e ot i New
ZphlandWite rabfmth mfemairveuh MRSAQ alehtfitht SIOMRYKS RBIted in bactericidal
cefoxitan, clarjithronycin, and

ment. Wi th
T R R SR R p—

16/ REHGE fatabHORRINSAhENR L Ltk QBN T8 Vo EalPf & e§ p?ﬂﬁ rgsa)egtwely,

the treatnent regimen. The 5 organism was d
yielinga rasigiofP4nt t o m)X|fI oxacin. The pati ent pr esent ed

| ate f. elit |

t he IsLllu%Méih Elf'a% Wlsy?%lél nfec ?% 1§9v ! ?lgwé eﬁé’??%‘fﬂ@d}oo
mggn dFollowings: sifed €609 mg dosehimhealthy hdshiah ammaj peaﬁ @&i‘[ﬂndféﬁwﬁtratlons

eded T an smwas.found to sensitive

e e e m PSS e O Gringt B meio SR g cipgramsio.
Adddnittrnipalof am @it bhotlslyae BedlthyOingn BB VBT 30 mAALs resulted
t he organi sm 10 was . fou 0 _be susceptible to
i AR PO P s AL | BRIy up 10 M C

0. 25Adﬁirﬁ§tﬁﬁ6ﬁ‘€§t’1§@cyclfﬁ'€% ﬂ@fe&sﬁ)ﬁ‘} acﬁm%fet'éa iR ARG g;l br

count was normal while hypoganmagl obul i nem a wa
intrapwisslarlys whily Rfamnis may be adiinistared intrevenassdyl intfmauscularly,
RAYof thBAH e 30 &ﬁ%ﬁ&?@@& a'anJF 124 but
° ?szW%S ee Sdu"rll ng émtl |8H‘n§ treat ma\n%shrr feeal,
lmpvlmwar\)m trﬂ@ngmaé delivsribsysttoisn @ommmnstreytea mafihdadd hHe

ct SRR U o ARG R Y RECTRR: B PP Bcteripiste
intxlaeedoosig whhie méammn rmaybe jadinitistérsdomlly.r Qoadnigstiation URludes
sxm?t L et | (t) treatlng osteonyelitis and/or septic
Aol & Sy ARSI 0{0Br 18,23% PYAenatd Aoghnot S RgssaryY Haply

adiffifii stratiredt itiCsain@ tinkCor RABBAY & AhBHITRCBLAGSARUAN, Preferably,

effectlveﬁa{gount of tigecycline and an antimcrob bi al
CORSERRUPRLI oHbtigeRXA G and eI gre capfuaRnilRIBtHRedwWrl above
tHelnhiaieh mhaﬁgg ORcdfiragibg eptovaricin groups of

antibiotics he rifanycin famly includes rifanpin,

ri f alertriphly the inventors, a group of rabbits infected with methicillin-resistant §.

aureus and treated with tigecycline showed lower colony forming units in bone and
marrow than the infected, untreated control group or the group treated with vancomyecin at
the end of the treatment period. The MIC and MBC for ti gecychne (0.2 pg/ml) were

lower than that of vancomycin (0.39 pg/ml and 0.78 ug/ml), which is more conducive to
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rifaximn, and preferably, rifanmpin. These macrocyclic
antibiotics have bactericidal activity because of
Woei0p5/326pensi ty for binding to RNA pol yner aseCcT/iNen®28980
antibiotics are wuseful in conmbination with

the rg@du}&tplnimﬁ estrenizlisie intfemipnef Trecssodiafibeo Bingec gdlimp and Afampin

rotein.synthesi.s | e the rifany i
ofiPeEte Firuo B B1oGicPyot tARAS B s S 5, oy phgeas in the
vRiehyeini phis rifim it gERipIIamBNAvaststil 9631@‘1'6 e fJuRCS STRtGent was
activity of ribosones and the ugmoductlon of proteins

syGegtRt At TRasERg afmmistptien fbtemerks A€ tigwiclyte twice daily and
Fd] I t |

o 854435 ORI ol iy 21y 0L LA

opteemygliis In 1abbitsiwith methwiltie-résistanh8 c@fﬁs unfb@mmmaéff@ubalwrbated

wWilhts co%@%{]gy\ml a)(chlmere tg{norl entation than does

t etrac Anti m crob Chenot her.
2 004Ac&ﬂdldgly, giSh th® Brsaeﬁbre prebedited e ) sudhis ey dUsS aktRty&tment
di. scover hat t| %% ine in copbination with an

e (b‘f ‘if?’é‘?sﬁa%‘?”a Hpe sofrssRicheamYAReed in the

a&i@ﬂe@&ﬁe@aﬂhﬂakﬁ(ﬁxa&fﬁsb Riu@ied Ristal GEsfe%H tﬂeﬁ‘tmehﬂfegﬁﬂeﬁgof
tissue: In an_ investigation with rabbits inocufated at

com@op aRibictigs pministaPdio|natisnts & g infrotgryBtiethe listed pathogens,
aff-ddsHRRPR SR PEPmedaRES fnatﬂé rabbit éluéiy? e sﬁlflgﬁﬁlm]z{rh\%uld

osteonmyelitis wth tigecycline in co |nat|on W t
amrpca#p the agprepmale deseand froatmahigegimen td adnoister fona th@mmal to
It N of, 15
e DA ey AN of (lcB e bt eole o
antm‘xstnbndn such ag ﬁfam;ab,kto trsatwbtebmydmstandYstephommtE One skllled
Furt hernore

t ed, rabbit este
BRI BB aort PO ah T L i Ity acyel it
w@i @f] @ndl egeif $Her patl&d Wd’ﬂlﬂ(ﬁ&fdcmhe kiélsu*ehl Gosel¥nd &reRnefi@giment.
rab ﬁof 10 and tion in the marrow. In
“s g P HH%SPPPgHaE ‘%‘éﬂf’e ARYUISemEFISt gpBsistERigEithof 10

c%ldéﬂatfbﬁk KW n TR (e Gurt, thelafRustdf |a1‘,{t1mmb§al Qé&lt EftaBYE1d dehieve a
may be in the range of 20 ng/kg to 70 ng/ kg tw ce

P'a%mﬁgplogl%ffeét PrBerapARic ymprov eragnt tyethpw ungee adyprge sidé ef@ts,
irfeRidle tuPndt BindTh K idibiB6n dﬁsdcaenal O\bﬁwreapc@g% 9&%&%‘ te

rabb|t3|nfectedvv| A, tre
conssniration TPWCB%W‘PQ‘H@MImC ﬁemlwfmt;on, iﬁimovﬂmmtrﬂhmmatlon or
[ iJ;ym bac er|C| dal
GO o i SRS PR b B A Bl UL A0l Bl s ctgrer pain
wetkngss) amreti@r indicggprads aansklebted Gs gppropriate megans by eloye skilled
"ytlhe“gh ng a ratio of 0.5. Human oral adm nistration of
arrpl nis available with capsules of 150 and 300 15

ng. Aadth@wiribgditesit S3hep ROt lerlR rdviddd el Js@ )sz {14608 ine with

adul ts, %Eak serum concent rations average
ORI L ARUIHETOBAL 287Nt T5leRied Eopthe aroua cwrseﬁ%ma of Bfagycin,
nfﬂn?ﬂix@gffﬁﬁﬁfrl@ ri fRML NorSHEAb L 2130 bre b1 Bifd efausly

to heal thy human adults 1gtver ??E))d)m nut ggl rnggf% g‘
manufacture of a medicament for treatment infections of the bone, bone marrow, joint and
surrounding tissue, and osteomyelitis and/or septic arthritis in a mammal, preferably a
human.

Another embodiment provides a pharmaceutical composition for the treatment of

infections of the bone, bone marrow, joint and surrounding tissue, and osteomyelitis
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i n mean peak serum concentrations of about 17
m crograns/ mM. Adm nistration of tigecycline is
WOSPBNaBy admi ni stered intravenously or 20 PCT/US2004/028980
intranmuscularly, while rifanpin may be adm ni stered
anddon sptenasthsitiy In 4 mamanal poaiérablly y humgp lompriging bgecatslhr@r with or
) n t
R R S S e St DR

rifapshteEs i fakimniadoristretb vaaicinq(prefiaaybly n@imp:ie) and ;ﬂmﬂ‘bacﬁﬁtidabyl
of these nethods, K For ex

f
P BB e PGV oS o RS P P A ndlpafists
cSRhidmal e Led iR pRirn¥eeutal aﬁmaemawardnamanml q@l@§re’s’éu

si mul t aneous or sequential adm nistration, in any
phardeseusing) forpudatioss map be adanted fgr admpnigtration e h@@waﬂqilehammals-

at tgﬁf)lﬁ@rn%rl fdm?e F)f t?l@Bpesgﬁlynvgﬁn&%vﬁés'm%&s?%?ﬁEecyclme with

schedul e era concentrations
ot wgb@y @h amenigrnthial agmmlwtedrfmm tre@uoupeonsistingmil nitayved

hi bi.t tra a
rfFoeip 5 Frind PR SRR, PLrpBupiin B rep RN AL A} 2 fpatfictice o
a\Whddltaieht toCirdatin ent o€ fifetiand ofShe bade, iume entsrodn it agd bR fbunding
wWth ti cl.ine showed | qwer . colon forgt]gunsin
UG t“%é{?‘%“é\ib“ RasFPEhyt ‘Fé’&f‘@lﬁ‘ Frefgragly ol
gr OUR i9fo BehRderstobdPthiat RAhEFhriOhE EmYINRENTY 6f the Blesent eI,
of the treatnent period. The M C and MBC for
tigeqyehnecanifes rigampin gy ethgr aptimcTognaiay by RFESeT &t phgrmaceutically
[
e Pt B e el B P S e
hly@sdllomdeosulfate aphesphptelsilts. Thiey fray talso merludpities acetate, citrate or
la%f'a?e allt forogxa t| gecycline and rifanpin allowed the
7 ete eratrj"pcatl on of bacteria fromthe bone and
rmr r mhe meliesraas ot p\hatnlneceuum camnyasitiond$ adimihisfessdpit B dgsreou p
Itive. 3. Tr at men

e riuhadonicaly eROih o B fhe Mabi Rning B ainaglogigally

ePfEtIE afoukitias YethhidfobiaMh gt shidcked frdisl tie gasupl consnstmg of
adm ni stration of 40 nog/ kg of rifanpin tw ce

RGN, dﬁ%!amaéhfamm%.tre’a&lwab or HEPIYAER mrﬁ%rapw rrfarlamna sThe

phhardcERIchY ohdpbéifiord ﬁﬁlyo?trﬁ!atcaﬁem%ﬁﬁé%%oﬂnﬁﬁ@ecﬁhh%cblﬁlcally
effectively treate W th a conbi nati on of tigecycline

aggeatablerdaliprits) proseryati s riglupilizgsyemulsifiers dadiwviapts anddor carriers.
TheeSH 1%8'1 E‘@Bxﬁ'afb not Hfnh ga Ezl%gha‘ilé’%?mgﬁ}ﬁtoi sGBItPRLithins
-regi F t an node of a

eng m ni’stratfon, and
pblynimylnycmhéorms mlhmparpt})linaséwld»sns tniethyldeQiulbesy e

t t d
FERLhAR SRR R Ryl yalehPar B EdhirStuplt
pbl}'aﬂ‘&tatdsJ’EthwlE@luldsévahydrﬂi}@ﬁdplybéﬂluwsE thytilaypropfimethylcellulose
B R L A T
B@ﬂﬁféh@él?cotlsh Sol@ﬁBbﬂEﬂégNaSlsdﬁbﬁ?vnﬁ‘ﬁﬁ’yﬁdﬁ%@ﬁﬁ%fosé %%rafen

to adm nister achi eve a
"ﬂﬁﬂﬁ?%éﬂe@gwcﬁl% 9r sehqoeemlve anount of tigecycline

and/ ®br @rgfjalcﬁrluigigﬁlz!ltion, the pharmaceutical formulations may be utilized as, for
example, tablets, capsules, emulsions, solutions, syrups or suspensions. For parenteral
administration, the formulations may be utilized as ampoules, or otherwise as suspensions,

solutions or emulsions in aqueous or oily vehicles. The need for suspending, stabilizing
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15 antimcrobrials such as rifanpin, to treat
osteonyelitis and/or septic arthritis. One skilled in
WIRe20e/123268ul d appr eci at e that factors such aspa1es2004/028980
ex%;gy of . the |nfe g)X(erall heal th, weight, and
e Spf‘ﬁg‘gﬁ‘ﬁ?‘?‘%m Pﬁe f 8P agRuntdbe salehilitd of theantve -
¢RI thed@hMBRitwhic e LU | ﬂhé{l%ﬂoﬁ%&x@ Phe formulations
ef fective anount" neans, conS|stent W t

manaddidenally sersaip pbysiolpgicallycompatible hesamnwm amif antioxidants.

ant i W@oﬁgﬁﬂcelﬂ%?monﬁulg oﬁqllﬁ/a atls% be utl:l ﬁ%f%\a;gwé)(ﬁ)lltones with

phar macol ogi ¢ effect or peutic
cQiny ¢rdignalisuppesitershbeses suchi asleoﬁfafbaaéxsor otheg klyeéri@s bAlteriRtvely, the

ed to, ,inhi acterial growth, reduction
tobMidhsirfay e ot akeiEPiec 8 ASPc: St T eiesse onastye
@mrmslhbﬂmbwmmnd Wudly, bVEPE PMEERRIed iRl gEHB@L | on, or
reducti on of synptons of 1 nfection or other di sease
such e ellewing gxpmplesaregiven for heaurposepfillustiating nesss
enibddRher® d¥ahe inDelitfoRtaRd §re31§t xgéaﬁlt ?oeit rﬁﬁ'ﬂ% ;{1’9 eMgi?ewg L %na;}n?'

nmeasures by those skill e ar
i ment of the present invention provides the use

of tigecycline with or w thout an antim crobial agent
sel ected fromthe group consisting of rifamnycin,
rifanpin, rifapentine, riEXﬁdmﬂUEs or streptovaricin

3£§ﬁf PFRP Yeldda nufagture of a

Hedi can@?’[ i Fg%ﬁ?{%eﬁfnyf’ tI'se't',’t hgs Bithtigecysime, bone

nmar r @iis qxampte saasmls B0 trBAtfieMUTHs REmYE RS Y8 rabBitwith tx%ecyclme and
(28 tegn%elltls and/oL eptic arthritis in a manma

1P apa i SPmbinafignyith rifgenine Fompyisen swdics p’lltbwaMmyam and the

cﬁﬁh&fnﬁﬁ@rﬁb‘ft VaB@dmEHNAL hrdnﬁﬁn ete A8 ?eﬁ%ﬁﬁgdn%gta Jemonstrate

i nfections of the bone, bone marr ] oI nt _
‘@aw%ﬁamgmhaésﬁf}éacyaﬁd] teger eabiny el értviagcoh®/ciMDand with tigecycline in

cglggﬁné@@r?’@'ﬁﬁ nPﬂxMQ#cg&§'E§Qn c&gg/ngtqonsv(\?lﬁhlagam%lrnt h/{cidltlonally,

in a mammal, preferab
“BP‘Q’éb%llﬂlcﬁélblleIhWUh nfamnnlnpmlwdam camplietipestedtion ag AR Methicillin-

r&%#ﬁ@g%j”g;s ll;]ﬁs %r ou(gJu consi sting of rifanycin,

apen UPrifaxinin, or streptovaricin
(pr ef er abl y ri fanpl n), and pharmaceutically acceptable

d%lér%ent t 3 vale sol hilizers, emulsifiers,

Hea8%Y8t i onal |y used in
phar NBﬁﬁaJtNZLW | ralﬁﬁtdseid.ﬁ{ 1dh€ﬁ$dlelftmcm&¥o'ngﬁlsum lggte? ragblt tibia
resent ?ﬁothar maceutical fornul ati ons may be

beng werg isad toeFaaraty ﬁta?W%WgoratﬁﬁfpmllnaﬁWuahsAyem Besverch, Pearl
ReVEDQUUWITBiK) Ofank ey il @Bk L'aﬁ&%hleso ChRLEY 'n%ﬁ(%@t grlled 458

oftlgecycllne with or wt an antriicro
(Merrelk Wnﬁ?eﬁﬁ?@h@cgﬁmpﬁ dossoug). i Bigassdyswetepayoimed thh each

dhg ft@PHlePate frle sfﬁ?&ﬂ’h 'c&%e fro{* Lt e S P‘iﬂ’ggt%e tegr\éx%raln or tibial

(preferably ritanpin) manu
benedi cament for treatnEnt of |nfect|ons of the bone,

bone ngd. surroundi ng tissue, and
oot ebTetreftr biktor BR Bogishy Wl Be s cerqu A G s, Serum
stpridafdarvedat preﬁax’ﬁdﬂ G8ifg two-fold serial dilutions with either antibiotic to yield

concentrations of 25 ug/ml to 0.20 pg/ml drug in Normal NZW rabbit serum. Bone eluate

standards were prepared for tigecycline by thoroughly cleaning noninfected rabbit tibias

Yvith 70% ethanol in a sterilized fume hood. Each tibia was broken into small chips of
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It is to be understood that in the various enbodi ments
of the present invention, tigecycline and/or rifanpin
8O WPHEB263ant i mi crobi al s may by present as PCT/US2004/028980
1.3 6 ot AEAERE SRR date blELAD
xan%?ﬁpy g’ﬂ b s may |ncﬁ9h3& U%Barge ng)ta{g{le 5001“1 cnical
cetnltrefugesmhg/ anckmhghnm @ne neillilitertad St_cnlqo P O%pivane! sifih¢ was Iduey for

LR QSR Gl orhe SHAER NI o AP e R Bt ey e

reSQIAP® Boricl efintd \Saswﬂlmvﬂdi s thakelatdliB0 aprAl ¢S £cdld rodds B £2¢efoR 12 hours.
har macol ogical |y effective_anount of  the tlgecycllne
T %@“&P‘%Hﬁr’%@&l‘%ﬁd&él“s 0D rpgy fox & uputesprATAR 23Ry, dp peliet the chips.
ant | ML ofAEs e BE El%%?%hﬁﬁt%ﬁ drBE WO Pelf QRS tnehduldd, in
of 20 rifamycin, rifanpin fapentine, rifaximn, or
n@ﬂxm@[sovdapta@dam qlpyfe\fvgs( mpr)atqm fpringsicydline Toreentration in both serum
t nt further
aer]b n?lggngé ahg ?Ar{ﬁlge ?’x%gruﬂ’plg' e@?mgg ?H n&f Ptflblotlc
ccpfcaamtivahgm jts s:sdxlubg kcmz:exf $nhitstion mleisu&ment ad juvants
and/or carriers. These may include but are not
limted to, saccharose, mannitol, sorbitol, |ecithins,
_mwkmw;w&mhécyanes m crocrystalline cellul oses,
met hyl cel | ul oses nethylcelluloses

hy dr B PpAiRG BORP Pfﬁ B’é‘é cteﬁy JisFeohsutanspysly adraipistered 14
m%ﬁ’k%ﬁfg@@ﬁlme R&loYaRitYd B R&tile Vakty. 46y 18/H98&Stor a period of § days.

roxypropyl cellul ose, hydroxypropylnethylcellulose

' Blmd samples welerdraya 3t dhsfollpwingappionimats intaryalpmpsidnisiekentibiotic

trgz{t@gﬂtyLﬁﬁQa§ 1§s 6cﬂo'ilfs' ‘f% ﬂg’drg 193 h5Hirs and lffO hours (time of sacrifice).
pol yet hegl ycol s, ypr opyl eneglyco
Opehyit rmllyxhrfy pf bibodjwmaqollleacd ®sth standard dncbmquen;a $amples mere

BRI St b o Bte L BBt 10 P mgasia potpiies

weltei thoraeghlpslearfsed w1tb Xa%'pdt}m,nol aid|tedncharvested fiesremoval of all soft

.enul sJ ons, | ut,i.ons 0 i on

S TR ere S e serarA b eI PLERERes Bhes dhtopse at 7o°C.
uti | $zed sadpREPete sisted élf-7@’fd1ﬁ{tﬂ\fth‘é€b1@§sa§l¢$a§%8§bm Bone

sol utions or enmul sions in aqueous or oily vehicles.

sappdes fecte Prepared asprEiaRHY ¢ desgflhfﬂ |Sesdadpeacrlifes wersproarsand
sdetplésHRzO RAGAPRIB N icafd! {O%QEeegéc§ﬂ§lre§ amné%%{w%t ¥peld fopts hours.

course take into account the sol 1ty of the active
Thodipwaistef the zengeo! gecyth inhibitipn @hu@d @cty wieH Wap xrpsawr«bcbmdar

cSTRREHBENS BigedMind %{E‘Jéxﬂ o%éd fr Xheas%ldta}d%

contarn phy ogl ca onpa [ e preservati ves and
ant|OX|dants The pharnaceutlcal formul ations may al so

M

'Lgkngmam S. Alternatlvely, t he fornulatlons may be

made_avaj l.able in a depot formthat will release the

act i Ve MEUREHLIRibIY spragniations (MIC)S dgecysling vanpcomycin and

ri Bdnfi é%ﬁ%@%tﬂemlﬁgﬁﬁ %b&mwt)%ﬂdqmsm)u%ﬁmehﬁa e
given for the purpoSe of illustrating various
minimum bactericidal concentrations were also determmed The limits of sensitivity of

this method were 25 pg/ml to 0.20 pg/ml.
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enbodi nents of the invention and are not neant to
limt the present invention in any 10 fashion.

- WRAMBIERS3 EXAMPLE 1: Treat ment of osteonyel i tHCGI/192004/028980

rabbits. wth tigecycline This exanple shows the
E%i&%\?ﬂ%ﬁé&%&&%@é‘ 0 litis in rabbits with tigecycline
and AlBcAiL RS Ve gstéd?nfegﬂpwgéﬁér&ﬂaﬂ@ogﬁ%' ?]ﬂdﬁjgémn "Me left lateral

npari son studies w th vanconycin an
“Etﬁ‘hﬁlieﬁalﬂbfst?r?f afl rabaﬁwnw.aﬁ siai shedyrgréupspiline seaie ofnshicillin-
égggp ned roved antim crobi al
' |ncgcy evl\jl'g% 8?%@(%) g? adsrletrw Vanco rrﬂygﬁﬁs undgrgoypertzatment.

t | geé’whrmen bfithe wednnvamdmn Shaiirteus wﬁﬁiﬂiﬁmtmda\(ﬁem, ght in Mueller
fon W th ri in. Additionally,

conbi.na fa
H S B Dt LBt Dk Micbige i p o P oy it g0l g/
o%R1MRh Sk 879 ThE B4R AFRLNSioNBE Bk em bdrk Uas zoﬁu&?edsto%am

S. aureus within its test group. Generat
CEUavhr d Curves for Diffusion Bi oassays Normal NZW

r abbRLbb?ﬁﬁdfég'ﬂa Elbr%pe%%e %eWea‘ang )What u%bé) S {rigellyglg]ﬁléqllas[ Rabbitry,

uni nfecte bone were

Lumberttay dexasy; vight tbdﬂ weeksealy ahd Welg(xMﬁ ttoAYEKS twere utilized for the
New Yaqr k vanconyci n

StRE T oL ras £ {B-eae el g mbstved e kP

thidvzhtied latefah wpﬁaaﬁ thei 1eftiBial iD6taphSBRIAG thMnB ALYl hry cavity. Next
OEE q?gy %{\e $erfor d wth each drug to genérate
B of ApdardmaneruateGmesngn Reasnt katostertant Inas Sbiey,iNew

© YS£)L0T1 aef Dluukddb (B CFORAB; anbe) A Qﬁéﬂéxﬁm%ﬁﬁﬂ sﬁl?rge b6, were. |

bi oassay was Bacil|us cereus ATCCl177/8 erum
inggeted gsqugatialiyr & hp infertion avap allowed taprdenesd fardrweeks, at which time
th@'sé\’é“l't}p(n%st\%rtﬂpelﬁfst\&t}@ﬁet?ﬁaﬁlhpd Iggiogf?&)&cylll T%Ple | N Nor mal

oncerntrations of
NZW Fra@ymient @wmnAthmmld@If tved wee!dsamiamdanmrﬂee fRbEipaviad

ni n ni nf.ect e
tobfzeh bR tibAPodehnh ARt U intnch - RN GAD o CEfe Sy were
seh@re@g iﬂadh;mgbiggcu#aﬁrbu% 1;1 ?:grzxggng ggmﬁi’}ﬁhfect‘eh ibnﬂelﬁfung@aged for the
) pr oxi mat e )
dl}p%o%uog%egs%:é%’g rﬂtboe rabpyts wepe tbeélte\ﬂgp AP Wp%éﬁtq s,qp%ptgleous
vantenjdieat 3¥ngrkg oo @zﬁiy GredY 3:irhu e webDgeatdado e W88 With
Sugn&l& mlliliter of sterile, 0.9% nornmal saline was.

AFORYancmYgin &30 make Hﬁﬁ%d%wpé'ss orglirifarypinat #Omalkgswice
ddilyes 05 h¥thyeéihgose dGlaip 4: WRbit we&%&ategg& 4 &ERY W9

bone eluate was all owed to shake at pmin a cold
supgiiRequs tigecyqlige at b mefks svicsdailye Granph ssbwsmre treated for 4
WS&BMthfsh'&%gm@&us[}igg&cfuﬁ){ﬁgft&rcfa%c'E'o&uis%? ﬂf 2k rxtBErgGgofsu%%yplus

ameter o

rb(pellet the chips
| orglr Anhinjah #O wigkigdwicgdailyih (396 metigfldelmivse. MRabits Edeiving oral
rif

Tl I'ne concentrati
Abbott Laboratories, Columbus, Ohio) and a Lactobacillus spp. preparation (Kvvet

Supply, 3190 NRoad, David City, Nebraska) daily. Group 6: rabbits were treated for 1

fam nn @éu%5§ an@S)c’&v g4 I%?vreg 5 ch)fr n%t\gl?ﬂnag glpq%rlﬁarlrt]e?lg (Illcn%ure Plus®,

week with subcutaneous tigecycline at the same dose as in Group 4, but were sacrificed 3
hours after administration of the last dose. At that time, blood and infected bone samples

were collected and tigecycline concentration was determined. Groups 1 to 5 were left
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and bone eluate and for vanconycin in serum by
plotting the known antibiotic concentration agai nst
WO2005823263 i ng zone of i nhibition nmeasurenent .pctAf32004/028980
Phar macoki neti cs of Tigecycline A baseline group of 6
untnéarddefot 2eveekalaliet tseanmene phasb ofitharepirishant adidatyi Sde8 hegwhéks
gr%/.k ti gecycline, reconstituted in sterile water, _
é?@ Y% hours, for a period of 8 days. Bl ood sanpl es
wer e drawn at the foll ow ng approxi mate intervals, _
post-l nitial antibiotic 15 treatnent: 1 hour, 3 hours,
di ic Apses s, 171 hours and 180 hours (tinme of
sacr 00d, was
Sacr s Giphs ORI i Lt Lty BBl POA IR, © yeoks st
infepttod), at the yn@fam&bhotmthorasy € wkeks aﬁeﬁnfdcti@ﬁ,rﬁndiaf shgfifice (8

b ey o RS O Bor i uh ML s Cravle 1) by
tHﬂazrmeestlgﬂorsﬁéatlebllr[d%ﬂtt\/tab tredtrzhi gro 6, and thie $84d6s were R @aged.
were placed into separate, sterile 50 ml centrifuge
tubes and stored at -70C. 20 Serum sanples were stored
at -70C until the bioassayamag perfornmed. Bone

sanpl es wer e pr ared as reV| ously described. Seeded
Crilpain foy Radiagr iﬁwwhbﬁ %}'ﬁatYG@ﬁwlge@Raﬁn@ | oaded in
triplicate,. to the seeded plates and i ncubated at 30C
for 18 hours The dianeter of the zone of growth
i nhi biti thaadwnd)teanhtlmebﬂChmsgeneasur ed and

concentr affons +He—were trapolated—fron
t he st and a?d cur \)gomgg‘ﬂﬁﬂc ﬁ?'PH‘HF‘BWtbPﬁht tibia ~
Concentrafi-on anE&iMaAbnbraiFaphc éfHeHadtednd 3¢ BOHT DR ON

Det er mi nafi ons The mininuminhibitory concentrations
(MO of [i gecycltlsﬂ@S“\?HWéorTym n and rifanpin were

det er mi nefL ST TTY ATe dhi+tit--en
met hod. The 30 ni nlfbnﬁ?n{s@g?%lr)rr& Boégﬁﬁcg}r# ?a i ons

wer e al so| stet erni lrﬁ)eGlO'VTmaubmcm dfmonfxalsbeﬁearthnebmye of

this nmeth et

2005/ 02326§ PCT/ L RAF GiFFeteE b al
Ost eo”yem\/tlﬁ\ﬁllﬁcit%?éd Renta, e MUiGHste 840Ny €l s wWas
per cut aneously induced in t e left lateral tibial

met aphysis of all rabbits within all six study groups.

D&teBninkticH It Rl BERIIrlAntiBiotiE ©ST Stant S. aureus was
obtalned froma patrent with osteonyelitis undergoing

t r eaRersiand troughrleysls oftandlviotit wetealeterrhimed for Grdvipdi2aind 8.at 1 hour

GRS LYR8 GSUITARE G a5 54
5Bpiktbiotis cdncér@rapgrswere determined by means of a bioassay. Antibiotic

diffusion assay was performed as described above. Concentrations of antlblotlc were

extrapolated from the respective standard curves.

Determination of _Bacterial Concentration per Gram of Bone and Bone Marrow

After sacrifice, gross cultures were performed for right and left tibias. Quantitative
counts of S. aureus, in CFUs per-gram, of left tibial bone and marrow were determined for

all study groups.
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oxacillin, at 37C. The bacterial concentration of the
culture was adjusted to 107 CFU s/m . Rabbit

Wef 2003/028263Pr ocedur e: New Zeal and whi t e rabbi t sc¥/Reo4/028980
Ni choll's Rabbitry, 10 Lunberton, Texas), eight to 12
vveek@«#lude BregaragoghTiregpope MarmowAang thegintraveedailaityicah @@ bilateral

or n est hesi.a , an .
pffs st sw b ltiElonlh G PP Bist Bimtine et Mrabisigi 1
tibies ahayeslay agaspeat chedksbha glht&fbﬁast mhe ﬂiocﬂﬁt‘é@ﬂﬁﬁlﬁh@r A Qreaked

the intramedul |l ary cavity of 5%
oZtehy! B?F? Piates rgbihen %llﬁﬂ?ér"i'te éﬁnlﬁéfgj@ﬁﬂe I%ﬁ) oTlmthSe@dotum were then

u%h'bﬁt'e@)(t 37N€Vi’or 204 d6)}s andl g;ovmm aﬁﬁloﬁurlﬂ&ifﬁgacs gré;oqgedCFu m )

of sterile, normal saline were 15
| nj eéfthe@oe@qemw wab plycedmte aj steride; t50 ol conts fugk hubemdd taighed.

sev
THeRIAC BT alis #ekBRER it o 0 Palgh Flpesd Mo StpgTe Selipfesnrifuge
tdbe, ari the fimeiprodacowgighed ANGirinal smde slint, WO XeedsSadd@idisita 3 1o 1
i.nfectio the rabbits with allzed roxi mal tibial
risl Gl ey b JIBRR Gt ant S abieosp oy oAs ey Aab B 2
rrﬁnélt}:s ViBik @en- ﬁ)ﬁpdﬂtﬁbﬁéibﬂcﬁélpsuﬁpéhsﬁjh WhdYe [HERRBwitXOMIE, rilﬂrmal
r ol infected but |eft untreated for th

B %&%3 Pt ﬂg'r‘F?‘af -migrelitersapples of eash dilutiqna sludinges isitial suspensmn
v@a@ %Patt&ld if ®iblidhte, Wﬁt%lbﬁ)o\ﬁ"ags} p‘ié‘t%éﬂdqgﬁx@%d aVPBE QA l{z)a?st CFUs

WgtV\Ace K‘ were treat
weéﬁrcwn é}kﬁ‘e\SﬁaFPSt diyben fon ne@u@wmmmﬂauerﬂ agre80cangérimtion

PSR R oI TP L. PR S v

muliegdted dyf3dor Honwssh}slew:tdfby 4ol borieanaouys i o:gexcmmbwmﬂt Bt their

e dai abbits tre
oGy Bt ool LBy s Bl oo
tizafranuckas eorsntratioh i@ eadbbid Gldututddr oup 4, plus oral
rifanmpin at 40 ng/ kg twice daily in 0.5%
met hyl cel | ul ose. Rabbits receiving oral rifanpin

StuEGeap AndlySB df Bipeyiieftalbyten an oral
nutritional - suppl enent (Ensure Plus(r), Abbott

Labor &t gandesd devatioppudstandardoyras efths meae wotseraiculatest ﬁequl raw
dR% SRah AL Alkc Gﬁ‘fﬁé%‘h me§§|ﬂ dnts %ﬂ)e? t WERRAGss, R 'ggag des, and

Nebraska) daily. Goup 6: rdb Were trea
bagena eunis. t linean iegnessine anadysis, @m}squarcsanahod, h&rmnﬂﬂsﬁr the
%51% r| f| ced. 3

10 SR Sanil B R0 B gt i Egaions
tcap’ldt u}mﬁ:emieetﬁiatmmﬁ ;,%&mplvasus he béneCAlinhaiti@fmadidred (in :

[ oncentration was determned. Goups | to
h?ﬂ.ﬁ‘%c) fsupse tééﬁ*smmgemw WL RYIRTRO

-nﬂﬁbél@ﬁltsﬁﬂllflﬁér of alYRAdR c@ﬁ(teﬁfrat‘icfnel%xﬁ%tstaﬂ 2dCulk Phhﬁn%the

experinment and sacrificed at weeks after in
slppeirnshy-Hberrept maluesylriugd fran Rmipzsgmpm caiculmdna,t er al
tibias were taken at initiation of therapy (2 weeks

after
Minimum Inhibitory Concentrations and Minimum Bactericidal Concentrations

For the strain of methicillin-resistant S. aureus (inoculum of 10® CFU/ml) used in -
the study, the minimum iﬁhibitory concentrations and minimum bactericidal
concentrations for tigecycline were less than 0.2 pg/ml and 0.2 pg/ml, respectively. The

minimum inhibitory concentration and minimum bactericidal concentration levels for
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infection), at the end of antibiotic therapy (6 weeks
after infection), and at sacrifice (8 weeks after
wahkestoe2sd . Radi ogr aphs were scored accor di n@AToUs2004/028980
visual scale (Table 1) by three investigators, each
viicomgled weoe @.Biepg/mé andrei8 pgndursspeatieely, heelding IS/ MBCaatio of

d. 10. TABLE 1 Criteria  for. Rad] -
0 8 L5 My h GG <OpSFPispUGR 41 TR BRI O1qd epgsnirations

- 16VeIs %rirﬂml?m vtke 6020828 aBd NS6 1®ImI, %&h@&g,%&@@%% of 0.5.

with right tibia 1+ Elevation or disruption o
peri osteum or both; soft tissue swelling 2+ < 10%

gi u {-i n of. ﬁl % architecture 3+ 10 - 40%
DRl RMid Plvelin BRLRNd SKH architecture 4+ > 40%
di sr Afitcbideneitiono o fraitibinvio evese ddrivee Gbnrtke fevpetiad Styndard curves.
esti mat ed per.centage of disrupted bone., 1 - L
ThGloamiii FOHS 6 b rsaraioa O isecyhor £ 4 eike puisg daiha in the
sdri A InfeQ¥E hrimals gﬁﬂ?' B¢ SHolw: iMBTRrIEt PR gR8L1nO  as FEAMBS in
2 and 4 at 1 hour (peak) and 12 hour (trough) after
Fighee 1, glimingtedglopylpingainteiningrd si¢ady devel ljgher dena MGG (- Zse/BA by 12

el AL BRI E PECRA TBhcr

(39eng/eg meide daly)l estbe sdren dixdesed Bbbiceafier airiaisgatidn of the

anti.biotic were 20 extrapol ated. fromthe respective .
reBiiie PoES i ShSvT BITRIE PR gt BERq Rpeaftabions of igecycline
(1GangkptBid} inQhe ipfctethrabbi® Erodp merameasted sepdaatelgwn thetigfected

sacrifice, gross cultures were perfornmed for rig

. g per f ht and
tibiapt thejepq aktreagmenttip mdyghhey 25iaged 0.d% ngmlgr @Ok pg/mh, and in the

i ieSeR EhiahlnhicPhel Sycradsh P uahBlE: 895 TS Wl tRfSess yes
stRGSTchIB2OoM 1 8in8@300.08ul t ure Preparation: - The beone

marrow and the intramedullary canal of bilateral

tibias were swabbed with sterile cotton tip .
Radipiriapkit Bimlidfeer gross cultures analysis of left

tibias and qualit ssurance checks of right tibias,

The {rifeaIELL 685‘8?Jé¥‘i%’é‘ét%f’°ra}é§ R { pkle ketes ipdicsd By Abthe nfected
amrdlse The il tid1 R adlo € Braliddtveer® sifilaPberw E@I the groligsB- ThERSerage
pl ates and tubes were then 5 incubated at 37C for 24
grages for Hereyefinswiigecraide o mifemply aa vy cingciampin rokns at t=14

SV WA TR dEL YL B 010, T
gtoup geowddrthe least Bmont of inprovepémd catiographirally 63.2 r+-1062 or301 %),
whkn E§Rpdrtd WAR vancomycin (0.5 +/- 0.2 or 25%), with tigecycline (0.9 +/- 0.1 or

40.9%), with vancomycin + rifampin (0.9 +/- 0.1 or 40.9%) or with tigecycline + rifampin
(0.8 +/- 0.1 or 40.0%) groups.

Figure 2 depicts the average radiographic severity for each group at t=14 and t=56
days. At the end of the study (t=56 days), average radiographic grades were compared
between different groups. The average grades for tigecycline group, tigecycline +
rifampin group and vancomycin + rifampin group-at t=56 days were significantly lower
than the average grades for the control group at t=56 days (p < 0.05). The key for figure 2
is as follows: Control = control group, no treatment; Vancomycin = subcutaneous

vancomycin treated group; Van + Rifam = subcutaneous vancomycin with oral rifampin
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tube, and the final product weighed. Normal sterile
saline, 0.9% was added in a 3tol ratio (3 m
waRpHeLEsam of bone or marrow) and the suspers=iTOUSR004/028980
were vortexed for 2 10 mnutes. Six ten-fold dilutions
tefated edups Gapeifst mbcmeme@upﬁepafrfetdeamdtgmm &ar kR ifanoe mal

9%, . Twen Cr.o er, sanpl es of each
glg{:dt?nebusoGar—%F W‘% éyl rﬁlam‘)mt eatefi ggo&gpens' on, was
plated, in triplicate, onto bl ood agar plates and

[ nc ted at 37C for 24 hours. CFUs were counted at
_ est dilution for each tibia sanple. The S

aur eys high Pereeitigdldr ABias Yo Wiiestdd Alf&Sed donfrbivinS e

of bone or bone nmarrow. The cal cul ated resul tan?
PRsitive Felfupsi(8ePobipr Blefbéﬁlllmdﬁ%SlQ@ﬁMPéﬂzloamubqur@# @@ nlman e

%ﬂf&?f%o n dt 9%1%{04@[9%59%mWE e a %j'edt Htrea%e?i c%??lg,\/gle

utrons in sallne a sorp
van¢@nyciregreg) (nrd1);: ﬁgneycdmrgrdnqundfnge:tyhhn& ridasiggitl group all

gonc ration.fo ach was cal ul at ed i sti cal
SRR caBly R roonta oS go G topBisalip-gesistant
Sﬂ@hly&k-b@ﬂs @neusShREEEY. dn @idvahcsthydiNgrolB, D 2WRE 6f 11 samples
raw data, including disc diffusion

:i[g cul ated for all
( aéﬂwm@veml\% vt vsease Paﬂ?rvéﬁmnfgqt@mmemp
WAL L% i 67 CFOWMAR borkd (S 05')9% ﬁﬁﬁig@&cﬂﬂ@éﬁéﬁ# QlJt %9?6 samples

squares net hod, were perforned f
WSO bfer Betidlingestav Syphrlperscrterpasad tﬂemaVIerﬂge bactenal

. “dof&nfBtdrh fe né} &%ﬁ?ﬁg/&%ﬁ boﬁzﬁ wli&lis c{}%r ithn iegpe{rit}aencontrols |

concentratio sus the zone

| qmaswnecdn)(mmﬁp m 40 Dﬁ)ét@resr)abbitqlnlvamdns;eqmmfanani froap siiowed

nent S 0]
WP RATIRp R Fhfonitias B Syfor P rbbitsgresivivs teseusline form
ﬁfhtﬁpmtt&ﬂtd&hdgrﬁtllp’ &t&ndéfstrhtbd toifiplttd %raﬁ&ﬂafi&ﬁometena from the tibia (0.0
i nt er ues ry omthe east sqguar es
iy e B i 5P e FRBF B Gy E b6 GHLEHEH uarEn and bone
btweedMgRaps. EFiptie (3&ienﬁﬂﬁfh‘f&@ttlﬁﬁil@é&}@llﬁ&nﬁ‘?fgeéﬁﬁn§;nrd%h{?)matxon

of nethicillin-resistant S. aureus (inoculum of
gmpinguEg an pfecfin reatmgnt for lﬁ&cmm?MﬁP@wnéumwwn of the
RBRRERI AlshRD &Hﬁlolgn ni mum bacteri ci dal
concentrations for tlfgecycl ine were |ess than 0.2
. t g/ rhhe Kepfop figurie3g# ad follpwss pSentiol elcyntrdlrmoup;mmtrmmwnt

B 0 SO0 B TSR Llhes G55

tRAE[ GRAGOYARBBRISO + Raﬁmnnmy(subnmmems&aﬁ&ng/cm wAln draDnin&xpm

B PR ey BB PR o A i eted

goapt eri ci dal concentrations levels for rifanpin were
0.78 g/m and 1.56 pg/m, respectively, yielding a

ratio of 0.5. 5 Drug Kinetic Levels in Bone and Serum
Averse et rati ons of antibiotic were derived fromthe
respeciive standard curves. The logarithmc trends of

t he &kschitinfecied mbbis, attptgkafifediedieefore4omplekign oflireagment. Of the

Sdlablmé)thdt Qieh hl?the tigecycline treatment group, one of them was euthanized at day

19 because of severe impairment of nutritional status. Another rabbit died at the day 17 of

tigecycline treatment due to gastroenterocolitis. Three of the rabbits in this group died at

- day 28 due to gastroenterocolitis and intolerance to anesthesia. One rabbit in the
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sera of uninfected animals group are shown in Figure

1. The tigecycline, as depicted in Figure 1,

W0 26988268 sl owl y, mai ntai ning a steady | evelPdi/gdre04/628980
than MC (0.2 .tg/m) by 12 10 hour (trough). Peaks
mmyqlrr@dghfgmgm groupedgddurme tr(eamqmgaatldgytlMuetocastlrgc)atemwmls
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laggepiseitinee Adirralgsts areee mibnivuied wedkilygfor s&lgﬁav:ﬁﬁdcé bl-"heT‘bﬁtrol group

t}wne concentrations Pf ti ge/\?\égél ne / kg,
fhoevefl e P! PEhsa s (G 3 ) %8 @a amgéwesﬁ (.30
tqae/ mfs?%&@myunbu ﬂf@ﬁmm@ﬁm?m% #frd (cr mtgm/nb 324, nnp@g@hne
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t
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@fatrpinigroup mm@dlwltmllamvm Bgnpwm?abgatrib, dysfmction
| nduced The initi al
SRR B 5 lehBaP R PR Efls iR B, FRbBiafierprsapatie,

d'dh]?dn&uexr algﬁréxeg raﬁﬂyeﬁwélght 1bdsg &v]?gmé #Rand Bisgew i Wélght"vanances

ri fanpin and va cin + rifanpin groups at t

RERyeen Al tBe gioghs fihekhy FoF figreearterand il a¢ ﬁélowe@a@r@l = control

Q‘b@ﬁi% tRthtnienB & a8 @otBycdiP=QufeRtaneold Qar%ﬂ)tyEi‘ﬂltreaQ'B @Hfip; Vanco +
howed the. |east anmount of inprovenent

BJJ%IPB‘@ Fayhewanepys Yapcomyein wish orab rifampin ggated grpemy Gar-936 =

SBEREARM: Ohl %M%&?'H&fp%ﬁro%g% Rifaflp ’-o%baﬁﬁeousv‘b&]b% with

tigecycline 1 or vanco

»Gral'le&ampltmatéd)g@llP/- O 1 or 40.9% or with ti gecycl i ne

+ rif [
depi c‘?g}% ﬂle Sg{% ar ag 3’ %rr 314‘%&@' %8?7 ?@ecfso‘?{g‘é &h T the
gbmqufaﬁbbhts ilréatahﬁhth ﬂé@yclday SEnte%coihhedlﬁzl’td tigécychife mhy¥bY/ caused

Lo PP b e TR SR ARG ot e Srpioms

&br@%ﬁ&rﬁiateﬁ%y@lﬁ%mf&ﬂraﬂﬁﬁ)éﬁ btamprotloﬁes rTHedIPAdhnBfinRiGbiANd
vancomycin + rifanp up at t=56 days were

o)

PegR Pt 'é%ﬂcb’ﬁ)‘“led\‘ﬂé?mratsﬁ‘ﬁﬁh [Jlﬁélaﬁﬂ?@?ras@%"t@lﬂh%‘sﬂn?mmm gay help
&@mﬂ e dﬂffé?él'f%e6Ese}ve'é@>ef;i*%§tt{eﬁre§tngenpgl)ou sihe key for

figure 2 is as follows: Control = control group, no
treatnent; Vanconmycin = subcutaneous vanconycin
RESAL ed group; Van + Rifam = subcutaneous vanconycin
W—Fg(—or al rifanmpin 25 WD 2005/ 023263 PCT/ US2004/ 028980
treatBe qsynmtq@ta fGagach 3dimal mudachitisneans distéd in Dabde 2.r Elat @aints in
t%e?a?ﬁ)nep are aYeraegdf oI‘ tng %at%meﬁoﬁetgaen ﬁ{lxjﬁcgg% %At\xsmle H.nsp%ctloln of the
s mél’ﬁb&g?areoéali thixi iA Sredtmenn grodpserhed with ftat hl@xdle@ QhY doRdh in most

éfga[l b’?‘ reve jgl positive cultures (80% for
35 Warela dn theontraderoiny POR R GRUIS W ErG Sneasured ingnasTow
from 5 of 15 amimals and in bone from 11 of 15 animals. There was considerable

variation in the magnitude of the non-zero counts in the control groups, especially for

bone.

The number of positive and negative cultures in each treatment group, and the p-

values resulting from comparisons to control were was follows:
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1000 900 .10 0 50 11 1700 1,100,000 12 0 O 13
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2 530,000,000 .. 1,040,000

3 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

10 0 0

Data from Rabbit osteomyelitis comparison of tigecycline, vancomycin, and rifampin

In marrow, the propomon of positive cultures in the tigecycline and tigecycline +

- rifampin treatment groups was 0, which in comparison to the proportion of 0.33 (5/ 15)in

the control group was almost statistically significant (p=0.06) at the conventional p=0.05

level. The proportions in the vancomycin and vancomycin + rifampin groups were not

statistically significantly different from the control group. In bone, the proportion of

positive cultures in each of the groups treated with test articles was statistically
significantly lower than the proportion in the control group.

In an animal mode! of methicillin-resistant Staphylococcus aureus, endocarditis, 14
mg\kg bid tigecycline was shcwn to be more effective than 40 mg\kg vancomycin
(Murchy, Antimicrob Agents Chemother 2000; 44(11): 3022-3027). In a rat model,
dosages as high as 80 mg\kg\day were administered. However, in the rabbit model used
herein, the administration of dosages higher than 14 mg/kg per day caused relevant
morbidity and mortality in the animals (data not shown). Therefore, the al;ove cited
dosage was used in this study. Even though the goal was not to study the
pharmacokinetics of tigecycline in rabbits, some drug levels measurements were

performed in order to ensure that an adequate dosage was being used in the animal model.

‘The data conﬁnn that drug levels in serum were still above the MIC of the staphylococcal
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st nes GO 2donthe Lot adiimgtintionr Moproren Hiesinggdris/digp)ayed a

r&é\’éﬁﬂ%%cbr{e O%gn%ﬂ%rhgﬁ%g]gﬂpgﬁgqeve\l/sa&%éWﬁhHe havg bger? found in the

infected and uninfected bone. The hi gher concentration of drug found in the infected bone

1s another relevant finding, which requires further study.

EXAMPLE 2: Distribution of Tigecycline in Human Tissue after One Intravenoﬁs
Administration of 100 mg.

This example shows the penetrafion of selected tissues in human subjects after a
single intravenous administration of tigecycline. Thé data demonstrate a rapid distribution
phase, with a prolonged half-life and a high volume of distribution at steady state. They
further establish the penetration of bone, synovial fluid, lung, gall bladder, and colon in
human subjects. Penetration improves treatment of bone and joint infections.

Studies of the pharmacokinetics of intravenous tigecycline in humans have shown
that there is a rapid distribution phase, with a prdlonged half-life (40 to 60 hours)anda
high volume of distribution at steady state. Animal studies with radiolabeled tigecycline
suggest that this rapid distribution phase and high volume of distribution at steady state
represent penetration of tigecycline into tissues including lung and bone. Sprague-Dawley
rats (18 males) were given carbon-14 tigecycline at a dosage of 3 mg/kg by 30-minute
infusion. Concentrations or radioactivity were determined in tissues of 3 rats/time poiht at
the end of the infusion and at 1, 8, 24, 72, and 168 hours after the end of infusion. For all
tissues, peak radioactivity concentration were observed at the end of infusion. In general,
radioactivity was well distributed to most tissues, with the highest concentrations as
follows: bone>bone marrow>salivary gland, thyroid, spleen, and kidney. In each of'these
tissues, the ratio of area under the concentration-time curve in tissue to area under the
concentration-time curve in plasina was >10.

The objective of this study was to determine the tissue and corresponding serum
concentration of tigecycline at selected time points in lung, colon, gallbladder tissues,
bone, and synovial fluid. Samples were taken from subjects scheduled for lung, colon,
gallbladder, or bone surgery, or a lumbar puncture who weré given a single dose of
tigecycline administered intravenousl y

Pre-specified tissue/fluid sampling of either lung, colon, gallbladder, bone, and
synovial fluid was performed on each subject during surgery at 4 hours, 8 hours, 12 hours,

or 24 hours after the start of a single dose of 100 mg tigecycline administered over 30
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finding, which requires further stu
quality control samples at 100, 500, and 1500 ng/g were analyzed with each set of tissue

samples.
The curves were linear in the range from the 10 to 2000 ng/m! for serum and
synovial fluid and from the lower limit of quantitation to 2000 ng/g for tissues. A run was

considered successful if no more than two quality control samples were outside the range

0f 85-115% of target and no two quality control samples at the same concentration were

outside that range. If two quality control samples at the same concentration were outside
that range, only concentrations between the remaining quality control samples were .

reported.
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Samples were analyzed over three analytical runs. On each day of sample analysis,

a complete standard curve was run, along with quality control samples and study subject

samples. Samples that had a measured concentration greater than the highest calibrator
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samples being analyzed. Samples which had a measured concentration greater than the

highest calibrator (200 ng/g) were homogenized with internal standard at 10 or 20 times
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1 ong®Wi t ¥ qualtty '&ént 6l sanpl es and

ti§sugs. The st”acnda?’o‘ cufve W8S pri€paréd in the
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sanpl es bei ng anal yzed. Sanpl es which had a neasured
concentration greater than the highest calibrator
woewshgi2ed) were honogeni zed with internal st artdarsdosan28980
10 or 20 times 34 VIO 2005/ 023263 PCT/ US2004/ 028980

0C 106
t ¢ ncqptratlon e fQr the standard curve. An

al,Lgupt (300 nk§rohhger§} (10 fold dilution) was
evaporated to grynggs and the sanples were

aeastwweieiwintshi N t he range of the standard curve.
Quantification of tigecycline in tissues was achi eved
by conparison to a standard 5 curve prepared in the
appropriate matrix and cal cul ated using a
(1/concentration)2 weighting factor. For synovia
fluid, the calibrators were prepared in
phosphat e- buf fered saline. A second set of
calibrators was prepared in an artificial synovia
fluid conposed of the follow ng conponents: 100

mmol /L gl ucose, 2.03-2.26 g/L hyal uronate and
approximately 8 g/L albumin adjusted to pH 7.4. The
calibration curve prepared in PBS 10 and the recovery,
a correction factor was cal cul ated by performng a
linear regression of determ ned concentrations of
artificial synovial fluid sanples fromthe PBS curve
verses the theoretical concentration of those sanples
usi ng a power equation (y=y0 +axb). Because the
determ ned concentration of study subject sanples was
in the low range of the calibration curve, only the
calibrators from20 to 500 ng/m were used to
calculate this 15 regression. The results of this
regression showed a strong correlation (r2 = 0.9996)
and Dback-cal cul ated concentrations of the ASF
calibrators were between 94 and 122% of their target
val ues over the conplete range of the standard curve
(20-2000ng/ M ). The regression equation was then
applied to the concentrations of study subject sanples
from the PBS standard curve and the corrected
concentration of tigecycline in synovial fluid 20
sanpl es was determned. The Iimt of quantitation for
tigecycline was 10 ng/m . Measurabl e concentrations
of tigecycline were found in all matrices anal yzed.
Al'l calibrators and quality control sanples at
concentrations simlar to the sanples were within
range (85-115% of target). Results of sanples are
presented in Table 4 (tissues) and Table 5 (synovia
fluid). 25 Results The data denonstrate a rapid

di stribution phase, with a prolonged half-life and a
hi gh vol une of distribution at steady state. They
further establish the penetration of bone,
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synovial fluid, lung, gall bladder, and colon in human
subj ects. Additionally, 30 concentrations in synovi al

WO 2003/023263v r api d di stribution and prol onged rREITAGR2D@028980
of tigecycline as conpared to data from serum at

simlar tines. 35 WD 2005/ 0231434 PCT/ US2004/ 028980
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Gall Bladder

020 269 Bone
021 86.6 Colon
022 50.0 Bone
023 1180 Gall Bladder
024 BQL Bone
025 1550 Gall Bladder
026 91.2 Colon
027 BQL Bone
028 598 Colon
029 3240 Gall Bladder
030 BQL Bone
031 5960 Gall Bladder
032 938 Gall Bladder
033 BQL Bone
034 3480 Gall Bladder
035 778 Gall Bladder
037 3850 Gail Bladder
038 BQL Bone
039 198 Colon
040 1500 Gall Bladder
041 106 Colon

- 042 238 Gall Bladder
043 . 995 Colon
044 725 Colon
045 814 Colon
046 BQL Bone
047 453 Colon
048 BQL Bone
050 618 Colon
051 653 Lung
052 35.5 Bone
053 BQL Bone
054 36.1 Bone
055 118 Colon
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EXAMPLE 3: Tissue Distribution in Rats Treated with Tigecycline
This study was conducted to quantitate ['*C)-tigecycline-derived radioactivity in
tissues by whole body autoradiography using phosphor imaging, following a single 30-
25  minute 3 mg/kg intravenous infusion of ['*C]-tigecycline to male Sprague-Dawley and

Long-Evans rats.

Materials and Methods

Tigecycline was supplied by the Analytical Department, Wyeth-Ayerst Research,
30  Montreal, Canada. [“C]-tigecycline was supplied by Amersham (Boston, MA).
Radiochemical purity and specific activity of bulk [“C]—tigecycline was 98% and 93.6
- microCi/mg, respectively.
Sterile water was used to make the intravenous dosing solution. The liquid
scintillation cocktail used in counting the radioactivity in plasma and urine was Ultima
35  Gold (Packard Instruments Co., Meriden, CT).
A Model 3078 Tri-Carb Sample Oxidizer equipped with an Oximate-80 Robotic
Automatic Sampler (Canberra-Packard Co,, DoWners Gfove, IL) was used for combustion
of blood samples. Permafluor E liquid scintillation cocktail (Packard Instruments Co.,
Meridan, CT), Carbo-Sorb-E (Packard Instruments Co., Meridan CT) carbon dioxide

40  absorber and de-ionized water were used to trap radioactive carbon dioxide generated by
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BihMotst 7t i o i oA A B et G Bowners Brove

A3 . watBaNeltinfi 1ol 606 1eR Stadarrideve. ZduAtPelRARE: @I\JI) were
Bl adder 020 269 Bone 021 86.6 Colon 022 50.

eryeradkio degnteeraiong germmglegPEMBbY uBbefcex taynd stredadG] klnown
ﬁ!d%qu%ty. &0 qgélncﬁ ofRdcRBtandard was determined by the transformed spectral

index of an external radioactive standard (TSIE). The lower limits of detection were

- defined as twice background.

Male Sprague-Dawley and Long-Evans rats were obtained from Charles River
Breeding Laboratories, Raleigh, NC, and were quarantined for at least one week prior to
the start of the study. The intravenous dosing solution (1.02 mg/ml) was prepared by
dissolving 6.90 mg of unlabeled tigecycline and 5.30 mg of ['4C]-tigecycline in 12 ml
sterile water. The dosing solution was diluted and radioassayed directly in Ultima Gold
scintillation counting cocktail (Packard Inc.). All determinations of total radioactivity
were made with a Packard 2700 TR liquid scintillation spectrometer (Canberra-Packard
Co.).

The rat body weights ranged from 0.206 to 0.301 kg. All rats received a single 30
minute intravenous infusion dose of []4C]-tigecycline via a jugular vein canula, (3 ml/kg, 3
mg/kg as active moiety, 40 microCi/kg) using a Harvard infusion pump 22 (Harvard

Apparatus, Southnatick, MA). All pumps were calibrated prior to the administration of

- the compound. Rats were anesthetized with isoflurane prior to cardiac puncture

exsanguination at the prescribed times after dosing. Sprague-Dawley and Long-Evans rats

-were sacrificed one per time point at 0.5, 8.5, 24, 72, 168 and 336 hr post-dose.

Control whole blood was collected from male Sprague-Dawley rats into tubes
containing sodium heparin. Pooled blood was used to prepare the calibration standards
and quality control samples. The standards were used to construct the standard curve for
the quantification of radiolabeled drug distribution in tissues of whole blood cryosections.
The quality controls, which were embedded in the same CMC block with each rat, were
used for assessing intra- and inter-section variatidn in the fhiékness of rat whole-body
cryosections.

A 200 microCi/ml stock solution of ['*C]-glucose (New England Nuclear, Boston

”

MA) was serially diluted with whole blood from male Sprague-Dawley rats to obtain

40



rl

10

15

20

25

30

027 BQL Bone 028 598 Col on 30 029 3240 Gall Bl adder
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778 Gall Bl adder 037 3850 Gall Bl adder 038 BQ. Bone
agtet® gaiardsrat 48 fOllvinG Gc@attation: &33e485, 020 12D618GHR4A, 12.0,

A orand b Ve el mhiad”t B Hednol il vome manien
BN on@balide veed 13505 O%id 668nCikngiv./862 35. 5 Bone

053 BQL Bone 4 36.1 Bone 055 118 Colon 55 38 WO
2005/ %@2 ételﬂd*%ﬁw%at}‘e‘?@és@m TeA{agtajal ydaypmersed i a bath of

BYORY aRd diylisd 7998 MBI Bozen. Each carcass was dried and stored at —30 °C until
embedded. Each animal was embedded in a mold (15 cm x 45 cm) by adding low
viscosity, 10% carbosymethylcellulose (CMC) and frozen by placing the stage in a
hexane-dry ice mixture. '

Frozen blocks were transferred to the Jung Cryomacrocut 3000 (Leica Instruments
GmbH, Nussloch, Germany) and allowed to equilibrate overnight to the cryotome internal
temperature for at least 12 hours before sectioning.

Each frozen rat was sagitally sectioned at —20 °C. A sufficient number of sections
were collected to ensure sampling of all tissues of interest. The sections were dehydrafed
ovemight in 2 cryochamber and then rapidly transferred to a dessicator containing CaSO4

to prevent condensation of atmospheric moisture while equilibrating to room temperature.

* The sections were mounted on cardboard and labeled with ['*C]-labeled black ink with a

unique identification number. Radioactive ink was prepared with equal volumes of India
Ink and ['*C}-CL-284846 (100 microCi/ml). A small piece of Scotch tape was placed over
the dried radioactive ink to prevent the contamination of the storage phosphor screens.

Phosphor imaging plates, BAS-SR 2025 (Fuji Photo Film Co., Japan) were
exposed to bright visible light for 20 minutes using an IP eraser (Raytest, USA Inc., New
Castle, DE) to remove background radiation. Sections and calibration blood standards
were concurrently placed in direct contact with Ips and exposed for 7 days. All sections
were stored at room temperature in a lead shielding box to minimize background levels.
Phosphor images were generated using a Fujifilm BAS-5000 Bio-hhaging Analyzer and
quantitated by MCID M2 Software, version 3.2 (Imaging Research Inc., St. Catherines,
Ontario, Canada). The STDs and QCs were analyzed using the circular sampling tool in
the MCID software program. Areas of interest in whole-body sections were manually
outlined with the regional sampling tool to generate count data.

Radioactive concentrations in select tissues were determined by digital analysis of
the resulting autoradiograms on the basis of a calibration curve. A calibration curve of
stated concentrations (nCi/g) verses MCID response, photostimulated light/mm? (PSL/

mm?-minus background converted to nCi/ g) for each standard was generated by weighted
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Feflat Chacika hET BRC et Bt doneC hiosd BRb R ARy ﬁoaﬁauateé using a

ISI@HﬂtBIOVls&hplGmxm%k(mtﬁarddﬁﬁdumentwﬁahﬂ% thhbeesultglé[ C Oz was

r adi m an i.ne was tim
éaﬂéﬂ&ﬁ?ﬂéﬁfﬂgﬁ n CO%@ G’éﬁﬂa toRr®Ex) wefd@de@@m fhe

éEiﬂp-le@a;véie @@dﬁﬂ{a&d@ym@er equi pped wit h an Oxi mat e- 80
Robotic -
Samples were counted in a Packard 2700 TR liquid scintillation spectrophotometer

'(Canberra-Packard Co.) for 10 minutes or 0.2 sigma. Counts per minute were converted to
disintegrations per minute by use of a quench curve generated from external standards of
known radioactivity. The quench of each standard and sample were determined by full
spectral shift. Limit of quantitation (LOQ) for LSC was defined as two times background.
The pharmacokinetic parameters for ['*C)-GAR-936-derived radioactivity were
calculated using the intravenous infusion (Model 202), Non-Compartment Analysis
Module of WinNonlin, ver. 1.1, (Scientific Consultants, Inc. Research Triangle Park, NC),
which applies a model-independent approach and standard procedures as described in
Gibaldi and Perrier. Gibaldi, Pharmacokinetics, 1982. In determining the mean
concentration, zero was substituted for any values that were below the limit of quantitation
(5.10 ng equiv./g). For IV infusion dosing, C30 min was the concentration at 30 minutes,
the first sampling time point. The maximum plasma Cohcentration (Crmax) and the
corresponding time of peak cc')ncentration. following IV administration were obtained
directly by numerical inspection from the individual concentration-time data. The
terminal half-life was calculated by the ratio of In2/Az where Az is derived from the
terminal slope of the concentration time curve. The area under the plasma concentration
versus time curve from zero to infinity was calculated using the trapezoidal rule, where
Ciast 1s the last measurable plasma concentration. Tissue to plasma concent_ration ratios

were calculated according to the following equatibn: C.issue/Cp'hsma, where Ciissue €quals the
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Using AUC as a measure of tissue burden, the bone and thyroid had a much greater
burden than any other tissues. The highest AUC values were in the bone (794704 ng
eq-hr/g), thyroid (330047 ng eq-hr/g), salivary gland (110979 ng eq-hr/g), kidney (70704

ng eq-hr/g), thyroid (33047 ng eq-hr/g), spleen (70522 ng eq-hr/g) and liver (53527 ng
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were stored at roomtenperature in a |ead shielding
box to m nimze background | evels. 25 Phosphor inmages
Wer2809®B®B at ed using a Fujifilm BAS-5000 Bi o-FCTHRQE206#/028980
Anal yzer and quantitated by MCID M2 Software, version
Isske ComegirrpnReSmdioadtivity at 336StoursCat skar amiaseal tfaot duclingd to 8
Ca a)~ The ST and QCs were anal yzed using the
8?$%I%F"‘§‘a%ﬁcﬁgel¥'ool in the MCID software program
Areas of interest in whole-body sections were manual |y
outlined with the regional sanpling tool to generate
count data. 30 Radi oactive concentrations in sel.ect

ti ssues were deternmined by digital analysis of the .
resul ting autoradi ograns on the basis of a calibration
curve. A calibration curve of stated concentrations
(nGi/g) verses MCID response, photostinulated
light/mMm®2 (PSL/ mm2-m nus background converted to
nCi/g) for each standard was generated by weighted 41
WD 2005/ 023263 PCT/ US2004/ 028980 (1/x2) Ilinear
regression analysis. The |inear regression curve was
then used to determne the concentration of unknown
radi oactivity of study sanples. The regi ons of
interest (RA) which visually exhibited |levels of

radi oactivity were individually outlined or
.autoscanned with sanpling tools to obtain _
~radioactivity concentrations. To determine the 5 limt
of quanititation for QABAR, coefficients of variation
from bl ood standards tested were determ ned, and the
limt of quantitation was defined as the | owest
concentration at which the coefficients of variation
di d not exceed 15% Plasnma aliquots were conbined wth
10 M of Utim GoldTM scintillation counting

cocktail (Packard Inc.) and directly counted. Bl ood
sanpl es were conbusted using a 10 Model 307 sanple
oxi di zer (Packard Instrunment Conpany). The resulting
[14C] 02 was trapped in Carbo-Sorb(r), scintillation
cocktail (PermaFl our(VE+) was added, and the sanples
were quantitated by LSC. Sanples were counted in a
Packard 2700 TR liquid scintillation spectrophotoneter
(Canberra-Packard Co.) for 10 mnutes or 0.2 signm
Counts per mnute were converted to 15

di sintegrations per mnute by use of a quench curve
generated from external standards of known

radi oactivity. The quench of each standard and sanple
were determned by full spectral shift. Limt of
quantitation (LOQ for LSC was defined as two tines
background. The pharmacoki netic paranmeters for

[ 14C] - GAR- 936-deri ved radi oactivity were cal cul at ed
usi ng the intravenous infusion (Mdel 202),

Non- Conpart nent Anal ysis 20 Modul e of WnNonlin, ver.
1.1, (Scientific Consultants, Inc. Research Triangle
Par k, NC),
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10

Bone 4376 1562 291 22.5 <5.10 <5.10 WMarrow Brain 35.8
54.3 35.8 13.3 <5.10 <5.10 Eyes 106 108 36.6 6.76

WQ 2005/02R630 Fat 450 144 <5.1 <5.10 <5.10 <5.PI0/USRE028980
5657 1138 69.9 6.98 <5.10 <5.10 Kidney 7601 1725 140
47.9 41.3 13.9 Liver 7300 Ta®e9160 22.7 13.3 <5.10

MO itk en il G o R T SRLERUIB Y TR DAL Tl o
SinglO3Bliddte IRAnionad s 'AUEZedling h Make King<Bval Refis 10

$ i+ Ay 26072 Qn1/I 14419 5-10 [ 1(\ in|\lnr\j

Tenite el [ Hadtay | Ees 10 18 M. of Lt o B600serh

BILB3. T (1355 8- 3820 S0I eqn 16627 T697,476 72 3% 18.8
<h.10 Testes 347 361 119 16.4 <5[10 <5.10 Thynus

Phmal1590] 988 15,3045, 10 (4310 Thyt68d 2992.08762 854

218187 6 WO2665:023263 TP US2004028980
Pvg?l ’I‘r§c§ 1997 1247 6.5 7%’ 1937

Phatfmacoki neti ¢ Raraneter s Tot all

Bhih oacti ypsg2 i n|Zassues |[Haighow ngisy St ngl|le2130 M put e

lnfusionof [14Cl-Tigecydline in Ml e Sprlague- Dawl ey
Rats Tissue Type Cnax. T112 AUC AUC Ti ssue: Pl asma
equiv/g Ng eq hr/g Ng eq hrfgd Bl ood 1277 105 12063
1261 1.15 Plasnma .895 24 10643 10652 1.00 Adrenal
Thaoma@kinetic Papypqtgrsoof Iptal Baskienctivity in Tissues Following a Single 30

Minute Infusion of ['*C]-Tigecycline in Male Long-Evans Rats

Tissue Type | Cmax Tin AUC AUC Tissue:Plasma
| Ng equiv/g Ngeqhr/g | Ngeqhr/g | AUC |
Blood 1296 62 21843 21954 1.70
‘Plasma 975 19 12923 12938 1.00
Skin 1997 473 58287 109296 . 8.45
Uveal Tract | 2502 201 131346 233288 18.0
Table 11

Tissue:Plasma Ratio Following a Single 30 Minute Infusion of [”C]-Tigecycline in

Male Long-Evans Rats

Tissue Type | 0.5 Hrs | 24 Hrs. 72 Hrs. 168 Hrs. 336 Hirs.
Blood 1.33 4.81 5.05 5.05 NA
Plasma 1.00 1.00 1.00 1.00 NA
Skin 2.05 8.76 179 179 NA
Uveal Tract |2.57 25.7 393 393 NA
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25

30

Bone 3794 217 569498 794704 74.6 Bone 4376 11 47116
47468 4.46 Marrow Brain 54 32 2256 2865 0.269 Eyes
wo0asp23060 3221 0.302 Fat 450 5 2489 3500 (RCI2952004/028980
Heart 5657 9 40083 40179 3.77 Kidney 7601 118 68333
WI@dsiéy 64 Liver 7300 44 52676 53527 5.03 Lung 2981

13 21263.,21523 2.02,.. Lymmh, 3473 13 3647 10. 3. 47 )
Node e dtbateto idiptk AR 05Ges Vs Svibiated Gawipk s ngiy thirty
I2A08 ii30drbus inkekionRi3trbi/k @rof [ 36PBgekYciAk 88 LpABy Iéaxél-egénd Long-
Salivary 6313 9 110558 110979 10.4 d and Skin 192
Faansypisg Badigacyyitg was distsuicddo Bespes ramdyowal Cryspobsgrvedat the
88 beRARh (33 DHoPmbE3RRued: Pisue LONBR attone %v-e;leosixgﬁ%% agidy

- 35430 3.33 Thyroid 2992 804 113022 330047 31:

2005162 PRyBUBT Y 8206 4¢ 0B896 mAthbd. €TI8 cRiepsive dilribstienof - -

RPN A PR 5 SRS Al optpyon

TRhieefir@litfg ddnfirnds the plresiou® dbdervatior/ & dHiigh vdllG@e bif GistriBdton in rats and
E 0200, B R By Mo A Mt S g o
e rafd feodglplasma.

The concentrations of [”C]-ti gecycline-derived radioactivity in tissues of Sprague-
Dawley rats was higher than plasma at most of the time points. Tissue concentrations of
radioactivity at 168 hours for most tissues decline to 1% or less, relative to their end of
infusion values. By 336 hours, concentrations in bone, thyroid, kidney and skin declined
to 19%, 6.25%, 0.18% and 0.43% of Cmax values, respectively.

Tissues with the highest levels of exposure in Sprague-Dawley rats, as indicated by
the mean AUC values, were bone, thyroid, salivary glands, kidney and spleen. The
elimination half-lives were quite long (5 to 217 hours), with bone, skin and thyroid having
the longest elimination half-lives. The value of half-life for the thyroid tissue is
questionable since elimination phases in the concentration-time profile could not be
identified with.certainty. This 1s also reflected in the extrapolation of AUC data to AUC.

The tissue to plasma and blood to plasma ratios weré greater than one for all time
points, suggesting that there was substantial pmitioning of ["*C]-tigecycline-derived
radioactivity into tissues and blood cells. ‘The tissue to plasma ratio results from this study
are similar to tissue to plasma ratio results from the rat following IV dose of minocycline.

While not being bound by theory, the high radioactivity concentrations in the bone
may be due to chelation of tigecycline to calcium. The ability of tetracyclines
(minocycline, choloretetracyclines) to form chelation complexes with calcium or other
metal ions and thereby adhere to bone has been described in the literature. In the current
study'['4C]-tigecycline-de'rived radioactivity was significantly retained in bone, with an
AUC of 794704 ng equiv-hr/g. This value is approximately 75-fold greater than plasma.
An apparent elimination half-life of 217 hours was also observed in bone. The retention

of radioactivity in bone may account for the somewhat incomplete recovery (89.4 £
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Bone 3.70 7.53 184 414 NA NA Bone 4.89 3.10 19.7 5.21

NA NA Marrow Brain 0.040 0.108 2.42 3.10 NA NA Eyes
WOL2085/@3%35 2.46 1.57 NA NA Fat 0.50 0.287 Nec™bsh¥Y/028980
NA Heart 6.32 2.26 4.74 1.62 NA NA Kidney 8.49 3.42
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high affinity to the kldney tissue. Binding to kidney tissue is also known with

tetracyclines.
As determined by QWBAR, radioactivity present in rat ocular tissues was
selectively partitioned only into the mélanin-containing tissues of the uveal tract in

addition to the skin in the Long-Evans rats. ‘The uveal tract had relatively high

~ concentrations of radioactivity at all time points after 0.5 hours, suggesting a significant

level of exposure and a long half-life. In a previously conducted study using the tissue
dissection method, evaluation of intact eyeball revealed radioactivity was present in this
organ; however, it was not possible to associate the location of this radioactivity to any
specific ocular tissues.

Concentrations of the 14 standards and 28 QCS determined by conventional liquid
scintillation counting (LSC) was similar to that of QWBAR evaluations for these same
standards. Exposure of these standards to 14 different storage phosphor screens resulted
in a reliable MCID response that correlated with the LSC determined specific activities,
suggesting that intra-day and inter-day variability was very low. The CV and accuracy of
the QWBAR method were within acceptable limits (< 20%). The reproducibility of the
MCID respohse and good correlation of the specific activities between conventional LSC

and QWBAR demonstrated that the RBC standards were of uniform concentration of

‘radioactivity. The variability observed in this study was considered to be related to

various aspects of cryosectioning, QWBAR technique and imaging analysis. QWBAR
was shown to be reproducible with a sensitivity of 0.221 nCi/g (lower limit of

quantitation). The dynamic range was linear across four orders of magnitude from 0.221
to 832 nCi/g.
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5 Tabl e 10 Pharnmcoki neti ¢ Paraneters of Total.

Radi oactivity in Tissues Following a Single 30 Mnute
YVOr20ey@aedf [ 14C] - Ti gecycline in Ml e Long- EVEBOBUSM£028980
Ti ssue Type Cmax T1/2 AUC AUC Tissue: Pl asma Ng

equi vIC§lugignHissis qageaationsf AUC]-Breselinedsivedradibdddity were

. 4 : 9 1. Ski 997 .
L IR T
238eRBViILBIrgn nisbd Bistdes 1@ FiogsuthaPtirsaw fiémi plasnto| AUGIWG higher

Singl.e 30. M nute |Infusio f [l - Ti gecycline in
R bRy e, et g thabngs Qi he pisISsSlcrpiay iy liminating
Ift'6)-tigeGclvesderid@bratitosctivithl ood 1. 33 4.81 5.05 5.05 NA
Plasma 1.00 1.00 1.00 1.00 NA Skin 2.05 8.76 179 179
NA UWveal Tract 2.57 25.7 393 393 NA 49 WD 2005/ 023263 -
PCT/ . US2004/.028980 Di scussi on The distribution of
radi oactivity to tissues was -evaluated follow ng a
single thirty mnute intravenous infusion (3 ng/kg)
of [ 14C] _tl gecycline to Sprague-Dawl ey and Long- Evans
rats. Radioactivity was distributed to tissues
rapidly, with Crax, observed at the 5 end of infusion
(0.5 hr) for nost tissues. Tissue concentrations were
simlar to a 'study conducted previously by the
ti ssue dissection nmethod. The extensive distribution
of tigecycline into a variety of tissues is
suggestive of a very |large volunme of distribution.
This finding confirns the previous observation of a
hi gh volune of distribution in rats and dogs. In
general, the elimnation of radioactivity from nost of
the tissues was slower than 10 the rate from plasma
The concentrations of [14C]-tigecycline-derived
radi oactivity in tissues of Sprague- Dawl ey rats was
hi gher than plasma at nost of the tine points. Tissue
concentrations of radioactivity at 168 hours for nost
tissues decline to 1 %or less, relative to their end
of
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i nfusi on values. By 336 hours, concentrations in bone,
‘thyroid, kidney and skin declined 15 to 19% 6.25%

0. 18% and 0.43% of Cmax val ues, respectively. Tissues
with the highest |evels of exposure in Sprague-Daw ey
rats, as indicated by the nean AUC val ues, were bone,
thyroid, salivary glands, kidney and spl een. The
elimnation half-lives were quite long (5 to 217
hours), with bone, skin and thyroid having the LLOYDWISE
| ongest elimnation half-lives. The value of half-life
for the thyroid tissue is 20 questionabl e since

el im nation phases in the concentration-tinme profile
could not be identified with certainty. This is al so
reflected in the extrapolation of AUC data to AUC.

The tissue to plasma and blood to plasna rati os were
greater than one for all tine points, suggesting that
there was substantial partiti®ppg Of

['4C] -tigecycline-derived radroactivity into tissues
and bl ood cells. The tissue to plasma ratio results
fromthis study 25 are sinmlar to tissue to plasm
ratio results fromthe rat follow ng rV dose of
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d thereby adhere to bone
: anttrwérolbfa? 85eqt $flseted trom ke group eonsisgog of uﬁh;ny[cm rifampin, rifapentine, .
rifakithih; & sgepsCdrigne- deri ved radi oactivity was
significantly retained in bone, with an AUC of 794704
ng equivhr/g. This value is approximtely 75-fold
3. gr ePHeasse bNAMTPD AHER: the mléﬁﬂﬁﬁzﬁ@ H il nati on
hal f-1ife of 217 hours was al so Fved in bone. The
retention of radloact|V|ty in bone may account for
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Jrom YR FECTENS AeRR ResAdbasieria gramuositlye bacteri, enaerobic

bacpin fpderedodind tRyteriat S observed following a 5 ng/ kg

© intravenous dose. Exposure (AUC) in bone was 2.5-fold
hi gher than the next highest tissue (thyr0|d)
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However, in the. nmass balance study as well as biliary
and urinary excretion study, nost of the
. [ 1468 utd dFetiial I WRerelilt yas. exc
Stal, the fi rit 48 10 oh?ggccglggésg%ﬁﬂr?gseé “LGHE Vﬁ?zeffe’mm
aphl""@%‘i?ﬁ/ﬁlaf‘ @GG@PJP/?/%T radi oactivity may be bi nding with



high affinity to the kidney tissue. Binding to kidney
- tissue is also knowmn with tetracyclines. As
deternm ned by QMBAR, radioactivity present in rat
ocul ar tissues was selectively partitioned only into
the nel anin-containing tissues of the uveal tract inLOYDWw|SE
15 addition to the skin in the Long-Evans rats. The
uveal tract had relatively high concentrations of
radioactivity at all tinme points after 0.5 hours,
suggesting a significant level of exposure and a |ong

7. halThel sk 8f clhitn 8 wHefd ngfixlaﬂécmg UGh lqseﬁt ?%zsgésr rtnggemdxs,

tissue dissection neth eva uat on o
My ?ﬂl’éﬁtﬁr iumtukeseylatis. Mysobegserinm f@r%&apﬁﬂsmlu auretns, Staphylococcus
epi@riddls, I PRRMBphilust infinzddOt possible to associate the

| ocation of this radioactivity to any 20 specific

ocul ar tissues. Concentrations of the 14 standards and
8. 28 THeRis6l8f QLM H¥heRNNE !

scinti ISI ati oln couﬁtl ngﬁimé%)'h CMESH &tﬂ; 'es's%ce

QMABAR eval uations for these sarre st andar ds. Exposure
9. of THaqse ﬁélﬁi&ﬂ@"vﬁ‘é {tRe dtib e

screens resulted in oo abrg%el% ?%égcgegniggmt eaqroupwns‘s““g
of meshicHlin Fesistanrs. WIXCHEeHJQ@f%Mm tﬁe@yslpweﬁlstancc oxytetracycline
res:?tﬁﬁdeVB&& 1iné FeTHARLSH day,and .nter- da
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slyqylgsahing, gesis CWFWWSPWMFC%@BFE abhﬁ'ldmaniresls(tmé’,ﬁﬂﬁoﬁuamom
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correlation of the speci f | es
resigtance cYANCOMMHFin Lg@taxggde%mndm;[MIEdhh Ihexistdnoe, anBeacrolide
resisthigadar ds were of uniform concentrati on of
radi oactivity. The variability observed in this study
- was considered to be related to 30 vari ous aspects of
10. CT B8 @6d bfUMiR whMB anal
QNBAR  was sﬁ%gvm to'ﬁgseélf g@aﬁeg e V\nq?g&{a&gm R r%/ 'i}ﬂcﬁ
of 0.221 nCi/g (lower limt of quantitation). The

11. dy TABuse sfMdf S\Aferk RS I [ S o reicss
s ni tude fromO. e221 Eho%%gﬁ%}e e ﬁéo%( %%@’5‘%%‘%"
ta F%Z@GWGQWYPHO‘@%W%M&S lreptasecaus poemanide, ans

StreplocbccdSpydgdeg@cycl i ne-derived radioactivity were
hi gher for nost tissues conpared to plasm
concentrations. In general, the elimnation of
12. r adhoasd dfeldin 11 wReréMRtinfltidd is SHES %%f%l Ikcgc%”az}r?z%
rate from plasma. AUC was hi gher for
that plasma, suggesting that nost of the t|ssues vvere
13. s| one wee o cldiinN2tWiRge the L?%fo%b&@?)ﬁgehpw [sla.n antibiotic resistance

agl%roac ivity. 52°LLO
selected from the group consisting of glycopeptide resistance, tetracycline resistance,

minocycline resistance, methicilin resistance, vancomycin resistance and resistance to a

glycylcycline antibiotic ether than tigecycline.

14.  The use of claim 5 where the infection is comprised of Acinetobacter baumannii.
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Clainms 1. Use of a pharmacologically effective anount
of tigecycline for the manufacture of a

nmedi canent. for the treatnent of an infection in bone
or bone nmarrow in a nmanmal. 2. The use of claim1,
wherein the treatnent further conprises admnisterin
an antimcrobial agent selected fromthe group QLOYDVWSE
consi sting of rifanmycin, rifanpin, rifapentine,
rifaximn, or streptovaricin. 3. The.use of claim?2
where the antimcrobial is rifanpin. 4. The use of
claiml1l, 2 or 3 where the infection is conprised of a
pat hogen selected fromthe group consisting of gram

ne I r sitive pacteria, anaerobic
> agﬂaérl?ég of gl%f élé ?’o i tg%gg’f"é'r"?’%c’” ng"“’mé” 6%laibyt an ntibigtis resistance
selatrelfeor M s:;}lm%smungrmpbﬂb%rﬁ&rrm%hg Sp@BBxacin resistance,
| 0COCLCUS Cl netonact €r.
e, PR B o pioses st wessecias,

resigianes: obact eri aceae, Enterococcus, Escherichi a,
Pseudononas, Neisseri a, Rickettsia Pneunococc
Prevotel | a, Peptostreptococci, Bacteroides Leglonella

16. petEhetwse abélgin & whetertbpirdemioniis comipised B¢ m&m&@;@%a SSUS.
and splrochaetes 6. The use of claim5 wherein the
infection is conprised of Neisseria, Mcobacterium

17. 5t dpgyseobHeains |6 where hﬁm&uabwﬁumﬁs&kﬁymsﬁmo%ﬂopﬁ&n

resittifceOf claim6 wherein the infection is conprised
Nel sseria nmeningitidis, -Mycobacterium tubercul osis,
Mycobacterium | eprae, Staphylococcus aureus,

St S rn1d or Haenpphil us

18. 5 ARG LESLARHES yRBIeTRLREHGh iy dorapraribnaaqmonpieningesraa.
exhibits antibiotic resistance. 9. The use of claim38
wh resistance is selected fromthe

10 s bl SRk nd R o mePesl g acocous jaechum,
gl ycopepti de resistance, tetracycllne resi st ance,

20. OXheh cl i esi stance;
chlort i‘?%‘g%}*é’{?‘r’{‘é&? z‘gﬁ éfe@ﬁ%rgls g?’cqfrlﬁﬁj;‘i’ K8jagodince,
gl ycyl cycline resistance, cephal osporin resistance,
21. Ci whofd ni t r of ur.ant resi st ance,
£l THOLEIRRIA o Rk IR Realh SRR biootis sosmimenn
resi stance, noxifl oxacin re3|stance vanconyC|n

t
22. T e$hS bR 1aih® WRGL ?ﬂﬁ 19%[:{15(?4 ié §$’5§§$§8€?|}1‘%e“’m arqrazekii

resi stance, and nmac
Rickettsig o, Wh@raéelvmngkeytcmpept i de resistance is
vanconycin resistance. - 11. The use of claim5 where
the pathogen is selected fromthe group consisting of
23.. The use of claim 4 wherein the infection causes osteomyelitis.

24. .Useofa pharmacologically effective amount of tigecycline for the rnanhfacture ofa
medicament for the treatment of a joint infection or an infection of surrounding tissues of the
joint in a mammal.
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St aphyl ococcus aureus, Staphyl ococcus epidermdis,
St rept ococcus pneunoni ae, or Streptococcus pyogenes.
12. The use of claim 1l where the infection is
conpri sed of Staphylococcus aureus. 13. The use of
claim12 where the Staphyl ococcus aureus exhibits an
antibiotic resistance selected fromthe group LLOYD WISE
consi sting of. glycopeptide resistance, tetracycline
resi stance, mnocycline resistance, nethicilin
resi stance, vancomnycin resistance and resistance to a
al nt i bi otj.c other n tigecycline, 14.
25. 9§ AREEGIIRE ARG R R it hpmissstoon
anmhmroiahlalgamtselecdadlﬁmnmel groupbéonbibEALd\WFathycid drifakipfn, lx‘ﬁé?pentme
re the Acinetobacter baunanii exh

nfax'ﬁ"%ﬁfftﬁpi a'é‘°1"95| stance selected fromthe group
conS|st|ng of cephal osporin resistance, ciprofloxacin
n ni.t.r of ur gnt oi.n reS|stance
6 ¢ ThE o°3r°fam152é| WYhere e, apfimyigrabiabip gfampin.

plperaC|II|n/tazobactan1 resi stance. 16. The use of

4?1 re th infection is _conprised of
27. w%‘bbﬁﬁ r° e&%@g'hefefhe infagHOR scopprisedofia nashogen selected
ﬁonv\hxefgﬁ)dpft@nﬁ‘{btﬁ@bﬂtgfrﬁﬁ'nHQ&tﬁ*é%@t@ﬁé‘%rﬁﬂ(Bbé?ﬁ\;es actc:na5 \ﬁroblc

cin resistance. 18. The use of claim ere
bac‘F’ﬁ% af‘ﬁili“'ée if BACtPRa-conpri sed of Haemophil us infl uenzae.
"19. The use of claim5 where the infection is
co rlse f. Ent erococcus faecium 20. The use of"

28. %éi"g’ £ hhererthe pathpgands sedaend; framm thef group consisting
of Sﬁﬁﬁﬁl&d’olcﬁzhl Aciﬁ@ﬂobact@rl Jr-EBEadt'éﬁmpra(ém b, ¥loRelid)S, tococcus,

E ectjon |g npri sed of Neisseria gonorrhoeae
”"‘fﬁge“tfé‘é"-‘mf F’Sf‘fff’sc%éf‘ée’f’?féavl Rseudamongas.iNeisseriprRickettsiof

' Pneﬂx&i}&e&zt Biedoll®) V%QJ&HeptocBéc? l%tcxe%zéestbég}ynellg rbeta-haemolyttc
ttsia.rickettsia. he use of clalm4 where

""’R’ﬂ%’“F’nF%’EP Powee%g%%lsa§5 éQJFﬁFé'F?'ﬁ s. 24. Use of a
pharnacologlcally ef fective anmount of tigecycline for

th rmnuf rs f a medl canent for the treatnent of
]ﬁe, U 2F SYhersin the infecuien is amprised: af NeisseniaMycobacrerium,

Staphylaeateﬁs aiﬂd Haemophihet in a manmmal . 55 LLOYD WSE 25.
The use of claim 24, wherein the treatnment further
conprises adm ni stering an antim crobial agent

30. se‘rmse@ff:ramp RéhegHin ti @&Gﬁbxﬂs Bl pRled dFNIH Gl m meningitidis,
i anpi n ri fapentjne, I faximn, or streptovari R
Mycobacterium tubercu osxs Mycobactenum Ieprae Staphylococcus aureus, Staphylacoccus

epidermidis, or Haemophilus influenzae.
31.  The use of claim 27 where the pathogen exhibits antibiotic resistance.
32.  Theuse of claim 31 where the antibiotic resistance is selected from the group

consisting of methicillin resistance, glycopeptide resistance, tetracycline resistance,

oxytetracycline resistance, doxycycline resistance; chlortetracycline resistance, minocycline

56



26. The use of claim 25 where the antimcrobial is
~rifampin. 27. The use of claim24, 25 or 26 where the
infection is conprised of a pathogen selected from
the group consisting of gram negative bacteria, gram
positive bacteria, anaerobic bacteria, and aerobic
bacteria. 28. The use of claim 27 where the pathogen LLOYDWISE
is selected fromthe group consisting of
St-aphyl ococcus, Aci netobacter, Mcobacterium
Haenophi | us, Sal nonella, Streptococcus,

resideitce de@Qé}th@Fe%ﬁ%cgr&ﬁa%‘s%‘aﬁ# ?‘esxs%x%gecg:u S %’8‘&3 reslstance

Pseudononas, Nei sseria sl a
m“‘FfI”@OES’E'bTeF'é‘a"F“eﬁlt"BS'thElpmo?@lfecq:snstamcimpmdum/thmyaamIresastame,
moxXiBd@ciiaesiBhidel t + tefllo st.re tococ

and sigl‘}r@ochaef gasncéﬁlgaa ﬁea%gdec tgg: gTAR rﬁesiga{'lﬁ%ewé‘i“ﬂl ipgsistance,
and maerolide Fsistagceonpri sed of Nei sseria, Mycobacterium

St aphyl ococcus, and Haenophilus. 30. . The use of

cl aim 29 vvherel n the infection is conprised of

3. NeilBeuseiof climixRgrhereithe glydopepiteatdstinemid vdnesmytin 9sfstance.

I\/ycobact erium |l eprae, Staphyl ococcus aureus,

a hyl ococcus  epiderm dis, or Haenophil us
¢ise o 6laim 28 witeee e @athiogen isaleaéd ﬁbmrtﬁe @hﬁrﬁaﬁmg%f

StapBBL kS o nce, use of claim
p?}gb wher et El(;e ar?? %‘t) %E} gés? ﬁ'd'ﬁﬁ'ef’ ?Cg‘fé"luéé’f'%’d’@f‘lﬁn?r
Streptpgocs¥sTHegenesnsi st i ng of methicillin resistance,
. glycopeptide resi stance, tetracycline resistance,
_ﬁ;t racycl i ne resistance, doxycycline resistance;
usetof plaire B vdhereetbi snfective, is oomprised lof SRpAflobdeEliRiureus.

WSE resi stance, glycylcycline resistance,
ceﬁral osporin resistance, ciprofloxacin resistance,
36. nj Thepssgofiplaim 35 w@cresmaﬂwhylbbmdmi baﬁ)pfd éﬁh&iﬂsfaﬁ antibiotic resistance
selecﬁ&ﬁﬁ-é‘,ﬁ% LOR acta reS| st ance,

noxi f | oxacf’%ﬁ)r esfsgtﬁ % %l%‘%}’%ﬁ’ SrirET RS [gUBe ¥ iog resistance,
minqcycling sesigtaneer @Sthmﬂammexstqne@wanddmytuf Ebeﬁhétﬂﬁﬂ,resxﬁﬂQe toa
glycﬂw,gg hakhibESh Eratﬁﬁ?u%{lgch Lhe use of claim32 where

t he gl ycopeptl e resi RCE i s vanconyci n resi stance. _

34. The use of claim28 where the pat hogen is selected .

f
7. i S SR SRR ilFuBhas it SEAC gt deannic

or Streptococcus pyogenes. -35. The use of claim 34
WhSH; rlsed of St.aphyl| ococcus
38. aur gﬁ’gé Bp%bxﬂ{l_ﬁf w&g@ dl? A glp gtfzgnleglé%lts an antibiotic resistance
Selec@@é{ﬂﬂzﬂvmxaunwsf ephalt)ﬁio&n&ékmﬂtcb,mx ﬂ6xacm resxstance
nitrofufhdi e group cansi sting of
- gl ycopg%tl eczgr egilggn%gnce aéf?‘ﬂg’gfér ’P"é%‘?'@
resistaidocycl i ne resistance, nethicilin resistance,
vanconyci n resi stance and resi stance to a

35. ¢

39.  The use of claim 28 where the infection is compriséd of Mycobacterium abscessus.
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gl ycyl cycline antibiotic other than tigecycline. 37.
The use of claim28 where the infection is conprised

of Aci net obacter baunmannii. 38. The use of claim 37
~where the Acinetobacter baumanii exhibits an
antibiotic resistance selected fromthe group LLOYD WISE

consi sting of cephal osporin resistance, ciprofloxacin
resi stance, nitrofurantoin resistance, :
trimethopri msulfa resistance, and :
pi peracillin/tazobactam resistance. 39. The use of
4ocl at ection is conprised of
o ot JREifs 39 LR Wt Aprasgsns sonibirmmonifiexacin
res ¢-ai m 39 where the Mycobacterium abscessus exhibits
noxi f|l oxacin resi stance. 41. The use of claim 28
where the infection is conprised of a pathogen

41. selﬁf& ¢sg of chaim28evhege the p)nffeaitﬁi iSthm nﬁ:frc]i Jrd h BEH §é§ected from the
s fae scheri chi a
|\£I st%riﬁ‘g%é é—ngg?r?%g g:gv Jrilyenzge. ?(zgelr%wﬁgz@mgém ,Eschenchza coli,
eNeﬂg@opgmkoeqep Rickettsia Prosleesitis ReckbdrG& ?&Fﬂs bt thﬂgttsm ngketlsn

use of claim27 wherein the joint infection
i nfection of the surrounding tissues of the JOInt

C&UB@ @epfcbmaﬂﬂ lwvhieteiirs thy 4& t iE_If@ U8 8
ofﬂ’i@ CQU# %{’tki)cog}gﬁ"‘%r bon; Wgr r Othl nf reg{f‘?g‘ﬁﬁt’ g}f’lé’ 5%0‘%“"18 tissues

SThe use of claim 24 or 25, wherein
the joint infection or infection of the tissues

43. S“rﬁg%@bf‘&aﬂ‘?oﬁ WherSaysE septl c arthritis. 58

bone or bone marrow infection cause
osteomyelitis.

44, The use of claim 24 or 25, wherein the joint infection or infection of the tissues

surrounding the joint cause septic arthritis.
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