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WD 2005/ 023263 PCT/ US2004/ 028980 USE OF Tl GECYCLI NE,

ALONE, OR I N COMBI NATION WTH RI FAMPIN TO TREAT
WEBDE@AEL | TI S AND/ OR SEPTI C ARTHRI TI'S Thi s appdT/osd000028980

claims priority to U. S. Provisional application

SE BO0TIGECY CLING] AISONE, OBANGOBIN A PIINS Witk RIFAMPIN TO

her ei n |ncor or at entirety.
FILELD OFf REAT %@e@%@ﬁﬁﬁgég@g& ﬁ%mgﬁﬁgf%t es
to a novel nmet hod of treating osteonyelitis and septic

arthritis caused by or as a result of bacterial
i nfHos hmﬂ'satiamdaimmﬂy oV &n Proomsienad epplehtore60/500414 filed

eat nent bact er i.nfecti of .t he bone, bone
on $SepREIRE S 20, WA bsis Pl ore iy Foriiee LB gt
invention further relates to treatnent of antibiotic
resi stant bacterial infections in these di seases and
tissues BACKGROUNBEDD ORVENT [IMNENT TONe Iast half of
20t h cent ur n|f ant o9r e
dev eopﬁﬁseeﬁfmé{?m}/%‘r{ﬁwbeéé‘fq aeﬁ “ée‘}é&{ °§ c%%%%‘s and septic
arthii@s teuised by e aPLFBERbF B&btérfh&tnf&ﬁ%@f TR pm@ﬁ ABRAtWEAISO relates
nore readily cured than any other mmj or _disorder, but

to teplancatref brstrtal BHeqtions pEihg §one doBe BFrowe oiatnashaynpyial Haid.
Theggggs%ﬁ et cf%leﬂrth& refatd a%’ﬁezﬁ%hﬂ & alﬂﬁg'ioiﬁg résrl.g?z{ﬂt %?étér‘?ﬁsfnfectlons
SIS ance spread to previously suscep

in tlgsgdisesses andtiskusOnNe or gani sns are essenti aI I y

resistant to 20 all approved antibacterial agents.

Ti gecycline, which belongs to the glycylcycline class

of antibiotics, @AGUORONND XINVERGIGERChani snms of

m crobi al resist ance. It denonstrates a broad spectrum

of Therlasthatftodthed 0 aentuyy saw mgmlﬁcbmttpmgemhtthepieelelopment of

i stant gr 0Siti m negat i a naer obi ¢
i 3hned] T SRt Rered B el i bR BRRR Srefe more
readdB VREEMSR arly 8BEYHbjoR BisbileR 5uﬂﬂ1‘é|e¥iﬁr$&@é BfhuRRENOESRENt

such as nethicillin-resist ant Sta OCOCCUS aur eus

orgmmyn the J @2sarypdicn in easioys nvhlicdieatih unblwnm(is rRqsisingg has
terococc sfaec S
sorog A PSRN PEERbis M ecP B b oS sy srospaqpiply pegiant o
all &poved PARbASTat PEedEOCC | nycobact eria, and
m nocycl i ne-resi stant organi sns (Boucher_ et

Ant Tigeoichpe Ajuch belengsio hezlycylontne glagsf angblgscsz soumvents

ex1s$21%ﬁ%ﬁélg’§'lln%of @fk{rbmﬁéﬁgaﬁ&e i &en%}ﬁﬁg{egg roeaﬁgggctrun‘?’gf

stein et a Antimcro
antiBha enid] et vity? afobitidg (bltjple RE4TnR gial-posifiveg eeypehegative,sand
in the tr atment of r.espirator at hogens .such
anafigBisthagtstiae d Saetieis TRt PEET R BBt COTIOR PEBREr: vatseagine i
actiR€ ngﬁhslt &)hﬁ‘log@rﬁ'sﬁ&h”‘&t&ethiﬂﬂﬁﬁ@@ﬁéth&%&ﬂﬁfﬂd&@%@‘é‘zureus (MRSA),

Chlanydi a phReunoni ae, N% | asma pneunoni ae,
vanSpraptipiresisian iestenenoeeiine I‘rgléﬂtleirqmccwf@cmﬂwemm&ms

eGP 455 B P CORr QBT i SR REBSETRLOSo58ls
myé&bdcteri, eihaGRia6éycline-resistant organisms (Boucher et al., Antimicrob Agents
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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(vanconyci n-suscepti bl e and vanconyci n-resi st ant
enterococci). The in vivo results have been very
weomenerres ng and better than woul d be predi ct eRBChES®O4/028980
on tinme above minimum inhibitory concentration (M Q)
susd:dptlshranmme'ﬂhlg&mycésimt)' serobis grame-thepaivieeods, aad enterococci
anti bacteri aJ 5 agent. Methicillin-resistant
(vangogpen-Brsegeivleand \taﬁeorﬁﬁcgv TSRS SRSFAGRRTIS mEhsg # vivo results have
beehn% ORS¢k and BE %ﬁdh@b%uﬁé@l‘)é@!@gﬁhme above minimum
I'n |ous Diseases 1988: 1339-1344). The options for
inh'tbliter:y( goané¢ntetion (VEC) incesundu€igeoydine seobseved taglbana safe astitmcterial
I|mted the sensitivity of clinical strains to
agea i nol ones, clindanmycin, cotrinoxazole, and rifanpin

i's M%fHuﬁﬁineres@t@ﬂt &iﬁyﬂ&o&ﬁ‘ Afd the Wosy/cdndm&h b@Anishiih Gffections of
to glycopeptides, which nust be adm nistered by the

the paneandgonit (Welsyogel, RéevisuaRieas 1§$%pm9ob’iééb|me@puons for

el ERERRAE iy AR e B gy or i
stra@@Ns lqdrRbRehes, REn@h LS A thzblel ardnfampiieig vaBble,tind the
serious infections due to nmethicillin-resistant

sengifigibnisl ten dieniteddaighigopentidgs, whish mpstde agmigisteeddy the parenteral
9 f

R A e s A

repﬂzSerﬂ]sJa frajuricehéenn, dirick dlpuse situgs asencbrisidereridhé gol ataadard for the

trea[trglgtpe{%lé 10%353@%%?&&3%@%%2%6&3@@“ rglglgrt%}ltzcéeg)@r ?/E)Glgécel (Smith, et al., N
| MREIPIR), 34dAnkgIThgnob Chenot her 2000; 46: 347-350).
wever,  none have been fully investigated in clinical
st uped dargStfhxetht: treattrenhofl mf:thmslﬂlefmyﬁhmttsmhylzoocrhbmfectlons
F r eat.ment f s utet ‘% d}? orthoaegl 9 | tldons1 1
such g8 PP Pr TR TS ) b e eRRY Cefab DRyt 8 Stinica

praétit® (ToHnS&H, iePRB, Mkt 19961 350 a0t 2 0O i 1GvérRRkS UDimicrob
pat hogens but ‘al so in part due to the location of the

Chemﬂté@tm@ﬁ, 46X 34631 e Homsi ep oyl been fillyinveshigated in clinical
nt i bj th urgical treatnent (Lazzarini
Stll(?lFS ) {hett tme 8¥ %/ n?y (iimglep 2002: 4: 439-445).

SeV’Blli@Jrea‘iﬁllﬂﬂl Facitaved bigenicpehbpédie thfetsiongis\dfficaltsdue in part to
ani mal nodel of osteonyelitis 25 (Rissing, Infect Ds

the daqt thakiany othe iofgotions: resyizrogn giti I@é%mstsanfap%meaﬁ Beicplso in
%\Léntg t]?%] fog?{lo%bogﬁltéérﬁ cti %{ 'Cg?ﬂleg rt1 O?l&lﬁ%# ?eq'iblg%st e o%ﬂéeh antibiotic
thetabg atxd mﬁghastrémamta(ksmnat @/ WCutr Jafepr BisReg@®0214: alBDeHS)

Serb':ll %t%%:g I{lg{ﬁl l():eefg;pfea prTR et 1|1s1 l\g{pg%gpmg}e?y p]&ﬁ%lteq té)st%'orsny%hgs&

(ngdiﬁ%w@atpls e NOVBI 21090 BLidu) 0be§plfeeaqsrmgemtﬁnonc

| € to eradi cate staphyl ococci fromthe boné.
treammtmtbvmb]ed)acuesamm sti fowrshia dlgyledniet iEgadigation of more bactena
adm. t ered th intr enpus raoute.
fromfebite FS psn PESTHER L aprabpkafurit € HBLHE Lt
(NGTHES ee%sﬂ;y%z)oz& ¢8¢83d0: |103J”ll1|0)3r1Aﬁéﬂ fahﬁwé&e ok antﬂﬂ@tﬁ?ceﬁ'eatment the
1968; 10: 295-297, Feigin et al., Pediatr 1975;

maprity obatibiaticapgimens were unaple Japtrdastaphylocsisy ﬁorrmhy bone.

G e T R

intravenous route. However, oral regimens for osteomyelitis have been successfully tested
in human trials (Bell, Lancet 1968; 10: 295-297, Feigin et al., Pediatr 1975; 55: 213-223,
Slama et al., Am J Med 1987; 82 (Suppl 4A): 259-261). Unfortunately, the choice of oral
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antimcrobials is restricted when dealing with
mul ti-drug resistant organi sns and treatnent of these
woriosi2xt631g resi stant organi sns may require t hBCTIE82004/028980
parenteral drugs (Tice, Infect Dis din North Am
antitfi&8biakds ré30RtQiONen ddating wiithusultieirag fe’sls&nﬂ@@dmﬁm& afd
met hod of treating gQsteonyelitis and/ or septic
treagiperi of these pulisdRegsiPariosganiims Mpvedpign the yss séeairsmepal drugs
o ARy | tihC oH§Sj165 ant bacteri a
GHJ Bz?tﬁﬁygﬁeAg}%ggﬁgg?%Jgnﬁlon L|f|||S this
I orithesd thiosl ramgpineeneed SoMVIRModfe f il i g\EENTH yehti I ed/or septic
present {nyentiqgn provides a hod of freat bone
artiS ined bt bFr A on BT FBRa e Do b iR cqgeiian
bacf%ﬁ%?é?&i’&' Iihe $esBitdh ntioR 11k ﬂf@ﬁng%&%dﬁ‘@%eh&‘f ections
surrounding tissues (oftenreferred to as
septlc arthritis) in a mamml, preferably a human.

The met hod conpry gl [ e manmal a

phar macol ogi cal | %ﬁ@f@g&l @EWF@&’&. gecycline

andiy prédenbinb edticalR6Viats Agehbd D€ tre@trpthoht 8NbéMtEm Bt OWP

consisting of rifanycin, rifanpin, rifapentine,
1nfepth>rss>&pﬁ¢rnrefmedstpraépet@vrawlmsh andfor jou infeions gndaxfecsions of the
sun%ﬁrlg(f) ﬁ? Lgsruggn)_@ﬁeb tﬂgfeggas {e 8@& ﬁjtl%rh [éfnzI @gﬁg{éti é)-ér@f?rab}x a human.
Thetthethgd coiapGes adminisigring to tgds mmnmeeg atphmmdaabtgtmllp effgetiven
posi él ve bact eria, anaerohi c bact e{?l a, .and aerobic

amcb%? figegycline,aadior ap iRl sPRHer qied Soapihy |g5%la>c<a9§18tmg of
nfaﬁ?hﬁeﬁ Mk q{faﬂéﬁﬁﬁg’ Sihdil 3r sh@ﬁ@zﬁ‘mﬂ {Streat tRIAREE.
rep OCdCCUS Enter acterlaceae EntGFOCOCCUS,
PreEsabhyeMe@htlm;chb)ansenﬁmpmnas Nei sseria, Rickettsia,
Pn ccCi vot el | Pept ostr
oncH B g may e cared By peplonge rfat RS thegopp gansisting of

gralgrrfegﬂu% bableAR! B4R GeNE vaBacteriahRGHKE 88cterty, Bh@hEBbX bacteria.
the infection 1s conprised of Neisseri a,

Exemuﬂaméo@ctena uwiudeﬁ@bﬁ&olcm@oft@n@w?wg@éﬁwph&dt@ﬁu%{fdaemphllus
S | S CO creri um
Saliporelieb Sy Sp el MRl Pl iolER, Rl acdedys, ENMERORG! °

PseRbrHds) NéiSseridDRikéBRE, Poofmdcocply PBS0RS, E&ﬁt@swepmams
pneunoni ae, Haerm_?lhl lus influenzae, or _ Mycobacterium

Baqt@ratdaéLeglﬂnqﬂaeb@a aemelytie SreRIoROSC BUP B HrepfasAcqus and
L b
SpifoQlIREL SRERlG BORRASH s ctibitlsbd BONGRARHMAL L Bucteryn,
Stapveiiddoesus|and Haeadophzancmd mayk ped@aplyi essees nehpglrlis,
tetracycll resl s oxytetra cline reS|st nce

Mycpbegiesium, 1k Oflésﬁtt%%(f%ewué s SYPRIBYAPE RS eprdermudis,

Stré; ?&’0%1@%@ endl, "B%chb&%s 5’?«?&@5@5@3 ?’Iaegzbyﬁzms‘?ﬂﬁlléngfe or
eS|stance cephal osporin resi stance, C|profloxaC|n

My¢cé79ct$tzamdeqran| trofurantoin resistance, trinmethoprim

o rERes i paGmeRlsE Biekin o Rrey el b ek ARifing
antﬁ)ﬁin@qadlﬁﬁhc@ nzﬁémﬁtaamﬂlbuﬁmeggﬂahéennaﬁaéssﬁaﬁreﬁhn ad¥ektance,
macrol i de resistance. 3 WO 2005/ 023263

glypeptisaesiatances Ggecycline resistance, oxytetracycline resistance, doxycycline

resistance; chlortetracycline resistance, minocycline resistance, glycylcycline 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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A preferred gl ycopeptide resistance i s vanconycin
resistance. In another preferred enbodi nent, the
w0 mﬁoema'zo:n is conprised of S. aureus exhi biti NECHEUS2004/028980
regy &gﬁl Eé&tﬁi@ réi QM ce i ParRbAYBInGeNSthidel Mg afdther preferred
gl ycopept | I stance, tetracycline resistance,
embbilingny;che méectipe s eingmised ofiltdwreis| dxhibitingss esianoes selected from

vanconyci.n r ) and. resi stan ced 2
the GO EPBIUDE ELEBE P T -t Eedp Ry P RS AR
resm@emee dho@mRh Q@s@tzﬁfc@ Cdn@bmbSin ¢E5IRRArce @Hld edsishiticd & glbedt @line
baunannii, whi may or may not exhibit antibiotic
ant1b198¢ss¢th¢rdbarsfege@§£‘tlm fromthe gr oup consi sting of
ce hal gspori.n .resi eI el MM o) y
q}ﬁ%rﬁan rq Ipeérg%kg nlee éog co o(?(rd‘f ﬁgzﬂ%ﬁ{)«?&%ﬁinannn
whlélﬁﬁxh? bﬁﬂl@? noB&hitat m&ﬁidrbslﬁéﬁc&mbamﬂ&mm e gsétqrmsmtlﬁg of
I n anot her enbodi nent, the infection is.conprised.o
cephﬂ}wwa@ resistanse ahye exasin repiRanCerRIrQSHrapiojn FStStaBsH |t%‘infv’thoprlm-
rmxn enbodi nents the
sulfa Ies hIB ge?a%ﬂg%\/?&%gact%rﬂ Hgsﬁﬂ@r{cre“ lus influenzae.
En tlﬁ ﬁﬁ@ﬁ@xﬁdﬂﬁﬁoﬂl&ﬁémmhe bsfedtmiis bompnszeldmf MNebssavura abscessus
gonorr hoeae, Rickett rowazekii, Rickettsia y hi :
that G B B SRR R P oG Ao dBAITeT APBAT MERARE tection
is c%ﬁ}@feg OF Hehdpnifls z@m%m%&wc% Yeifth| BEhENEni@BBNINT

tigecycline for tréating ostéomyelitis and/or
Nezse;pa gonarhdvni,t Rigkdthsiagproranedli, Rkhetarmm/h/@r or Riptrdidianeqherisii.

resent. i nvent i des e
e RESED ey aP Rl ol aibhmPlepgicaliy e fective amount
of tlﬁgcﬁﬂhé FOrGreath2bsta@@yitis eh@6i aftit bARMfidia aghadmal. In another
corisi sting of rifanycin, rifanpin, rifapentine,
embodirastitnthe pre@c:ntsmfe@p@@pwdes B us@of 2 Eb%"%%qlé§ﬁ§1§{ ¢ffgctive amount

or AR SPH) i BB s BB SRSl i

rifa@bfrg ﬁ&‘dp‘éﬁt]ﬁﬁlﬂﬁﬁmﬁf ot Stwhbﬁﬁoftmat oxedoufyetitis ami/mf septic
nmedi canent for treatnent of . osteqnyeliti s nd/ o
arthgigipt [reangther emppdiment, shgnansiion RIAVIdetA werofe Bedfalagically
| f
et L u R 8 B ERk SR ekt o,
ostedgBelitis aidiatseptid artritishe agmammpalc dn sne;thcrrgnbﬁdlmclftaﬁhym 18,
rifanpin,_ rifapentine, aximn, or.streptovaricin
providsd iR A BaaRO Gy ey OF SRR A s
&h &S c@isistink oif i fArRlycdin in, rifapenti
o SRR LR U 01 R, e
nfaxinhluscurrsatemozzmmra far reavipérsiure of 8 mstlicamenipfior yegtment of

nvent.i on,.and j ant to limt the scope
ostispEbs FYE P bRt gt o' he
phar macoki netics of tigecycline in normal new Zeal and
white rabbits, which establishes seruml e(\ﬁgl s above

the mi ni mum |Bﬁﬁ5lﬁ%$%?3&@@ﬂ@? dHBRROEINGS el ve
houfys. & \tvﬁ‘[% 'ilﬁl%?l‘%@ec!gftalﬁ"emoa‘}némé Jﬁgthggretsérg flibf&nd in no

Fi gure & Snvest i gat or s gradi ng of extent of
wapaigendant dimothessopeafithe mv)entcﬂoﬁl‘l) 2005/ 023263
PCT/ US2004/ 028980
Figure 1 shows the pharmacokinetics of tigecycline in normal new Zealand white
rabbits, which establishes serum levels above the minimum inhibitory concentration over
twelve hours after treatment with 14 mg/kg of tigecycline.

Figure 2 shows the investigators' grading of extent of bone infection as seen in x-
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ray images. The data denonstrate the effective
treatnment of osteonyelitis by tigecycline and
W0 2@e033263 ne in conbi nation with rifanpin overPCT/US2004/028980
controls. Figure 3 shows the colony-form ng units per
ray thages 0 Thedata @emansirdiome effectbaateaahentoliestesragélivBilyigecycline
whi ch denpbnstrates that tigecycline and tigecycline in
anddigByHAE iHFPTIPIPRIan With BAFMD REFTEORROkS f ect i ve

tr efq%ra et shBQ/rs tllleﬂéo? ﬁ?mﬁf Jnl?t@ H?Iro mad}qnérﬂfv? Qltnd Q&qul each of

rrow Wit pect £o co Figure 4
the p‘eaimedsswhlcgrdapiohsiraﬂesnha:tttl ganycﬂnhe Iahda tlgmyghﬂmsmaionrbaxtﬂubh svith

t hroughout fhe tinme caurs ni strati an .of
rfalp] WS At ieE A P TG ien 265 R80F BRbIEegP o he marrow
w1tﬂ?é%t>@ét'tc%brﬁrfol§"’e' ght variances of rabbits throughout

10 the tine course of adm ni stration of various

antFigaretdey pmiveles Euggaph@sdemtlan af 88 whights phmbpisithgowghdut the
. _troughs. of .ti twice daily) and
umg, 8?1‘5%‘?7?/%?@%’@% (ffgvap % t’g’g tF'g‘}I in the serum of
i nfEghRUB FlPidesa @fa%:ﬁfc depidfibR oS vertht Patiadtes dTeabbits throughout

respective drugs. e data denonstrate that the
the amenqwrspwé a@rermﬁﬁatlp@oévwmaéraet@@mlﬁn ni mum i nhi bi tory

COnBIAL 3 S 00 S IB S R R

dailgh ﬁlﬁﬂitz&ﬂoﬁ@mm(ml ﬁ@kgplfwwd @Alty) irothb @mmfdnfeoree raihhitﬁ afier
i nfections in . Preferably

adnpjpisigation of the fiﬁSB?CéWF Fathesnbariig rﬁiﬁmonitf?ée BanGeaptigiiigserum
lev B WeRMHODE BfthinRik ﬁﬁaﬁﬁ@ﬁy 9«%@@%&5& mrg?ghgﬁf @g{%}eﬁﬂ tis

I's an acute or 20 ronic 1 nfection t he e and/ or
bone marrow, and includes the related inflamuatory

i ecton WRIARFIS BRE P BN THRTVES LY o,
assPd st YMvHithﬁ% @%M@a td ﬂn&hH&’é/oftt?eahﬁ% BbiZ8fl Whe infarrow
may spread through peri osteum cor mar r ow,

infegtidnciaraceihmab Ifne@sa]éy thegnaromabig dueanaln @aﬂﬁ@gﬁé@lbodlmem

u3| osteo litis vary .on t b
the R uitbng SRS erinh St PVl SRl PE At Rean pguser
chr&Sit REEMRIN dfitle bdie!and@s bbMOmBFrbWRANA i6ell@gahé Bfated inflammatory
heanat ogq nous osteonyelitis and direct or _contiguous
A

propess ©fithgtbion apd it SeaIres due to ipfgeRanoydl pyrgeais e sappEns. t The
1nfé0?10§gsso§aﬁeﬁtv{uﬁ{e1 S?&)%%%ﬂtlp }(fla?%%tlc%ah%c‘ &91?91' ?gplfe&? {Hr(t)ll'é% the

ute anat enous-ost eo
periRRNAC tErtdxz atriow, amd eemutlh)m niset ICtummén b:tmeerldb pabogens causmg

aused by the seeding of th bacter aVVIthlnt e
ostgBYRT IS VeprAEhe Bl e parianks Ry @e@?PéSHWE‘PfetC fign. Acute

i S o e e e

congjigoovsngodudatmn. osEhmyalipsar ent sl owi ng  or sl udgi ng of

ai sHepmaiRRiy STE e SaLBLRRe CBedBrb g sbiting from he
blogﬁ ! Rggtg?lgfrrgtlﬁg%ﬂoh§o§@&ﬁyélhﬁ% éhaeftdrivedbl aRdonte Gife&ion of the
bone caused by the seeding of the bacteria within the bone from a remote source.
Heamatogenous osteomyelitis occurs primarily in children. 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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WD 2005/ 023263 PCT/ US2004/ 028980 seedi ng. These

changes in bone structure may be seen in x-ray inages.
wa\ewse2326memat ogenous osteonyelitis, despite iPGI/IsavR4/028980

may have a slow clinical devel opnent and i nsidious
seedifig.eThesBichages or baentrugutiaay hosachan komy osdgesmpebtet i S

i s caused by direct contact of the SSii ssre. gl[hd
hacpataeenqus ogigPImMES dERRiC JF NaMPgBAY havEa LY clipige!deyelopment and
insigﬁggu&gous-focus) osteonyelitis is an infection in

the bone secondary to the inocul ati on of organi sns

f r dbireadior emttignowinmeculatpmasttofryshiigiscowsted pyclisct antest of the
. infection, or. sepsis after a_surgical .. procedure.
tssig i} Ragfer AR PR LEUTR B S gry o DREEE PRI EpREuots focus)
ostedRyRARY Rlahtih Rc@IinRE BorleQ@addaBtto thd/MBciIRGSEXrganisms from

haémat ogenous osteonyelitis and tend to invol ve _
diregtifraunpd, epread Gogaméantigneist fhoweafsnfepianti, of eapals afiar @ guygicek

i ncl ude. chroni st eq liti.s and 0 Litis .
prokeliish iyt S e R P it o oR BRERY s o g tocaized
tharP b SOBRlcatogeRR s Dsbmyelitid BRlUERd torifgavehmagplef its

initial cause and/or nechani sm and despite aggressive
orgamisray/ pehesesR. Al though |isted as an etiol ogy,

oer o . | . .

R R L
peripyienal cassulai dioske ofnehictdsgeoafyebitis persikts de rdeug) rdganddess of its

. .fatigue, irritabjlity and nalaise. Oten novenent .na
initfcquge it BeCRRISY AN RERSABEI RS Sladei AiGaeh 1% as an
etio?(ﬂggffrﬁeriph%fay VRQIRr dREBM e {ENISIINESH USRI fadtoPAFARTRBRAY: true

I'nfection and warnth nmay "be present” around the
causf éfonfeetlorar ea. Si nus tract drai nage may al so be

resent at lLater s es of 20, infection.. Hemat
P e of Sl SheRushite e feve BiisliEl MLRE AR
malRfs@IOER R invemeht HXYH AREictedTh e 1BEed 1imbT§SRNYIE dal édema,
may i ncluded a non-healing ulcer, sinus tract

erytiemprangdendshresh genefallyi agoempany thaindecsion apil wagmth may be present
0Si eo [Litis generall.y, . brese ' ] '
oSGk OS05E Bl r BLGREAG o bR TL AR el
infegtiah. CHeb® gkt stbOmPElaih (BN EpBSintsEWitls a k1w insidious progression
osteonyelitis. These 25 include diabetes nelljtus,
of symplqres, »iile chrogicpsteomyeltis may ke @ nearhealiagiger, sinus tract
K r . . Ud: O i 1 c
dra B8 SRR ot rhalaf, 0/ B 3 RonAEA KEneRMl AR
proshirs@asigns dml sydghtdmsoin, a mbee Ipcadizedierea.of a prosthetic
ortgolgagdi c device is an i ndependent .risk factorl. as ,11hs
anyCFRIR AiSease S1t5S AHF ONTH 9IS IROSo ptenis g oplgpmyelitis. These

incl28Y 8laBLicORGIIRYS, @igkle%teﬁ‘ ‘a%gﬁk%, AqRir6PHMBOAY MRy sPndrome

cause acute and direct osteonyelitis. For exanple,

(AIRSWIY dragrbussgaeahedisws clyonip stereii ais¢, nmmanmbsippsesgipouangehronic
. .than 4 n i.s frequently caused. b ureus, .
oo di pip s wEEMRR! PR eRC ribbere By sE Snodenendent
riskSRE6t 8is ah réebht Hhepedg SetgdryRdbbs fh@ukk. years, acute

haenmat ogenous osteonyelitis is comonly caused by S.

aur eysral acierinal Ratbpgaptask eremenly kagwado 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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6 WD 2005/ 023263 PCT/ US2004/ 028980 Haenophi | us
i nfl uenzae, and Ent erobacter species. In children and
w@emseseent s aged 4 years to adult, acute PCT/US2004/028980
haemat ogenous osteonyelitis is commonly caused by S.
Haaw;ﬁzuss in{l3@RApe, ddimerbb&itercspeoes cluudildpecing adolescents aged 4
phi l us i nfl uenzae, and Enterobacter speci.es
yeaizdy i aghigihacnalaReRays esigerY &tSé%ﬁ%MOP{Yscaﬁged&an%ﬁﬁW
(809BUSBEH BYSRprRBEEN SpERES, PlaPhEARIR M- deNhRd EP!@FJb%EteP Epecies.
Streptococcus species. Primary treatment has in
In adals, acmtn bhemadgenous oieorayelivis ipfommonly caused by S. aureus and

eni ci |l linase reS| t ant nt heti c jpenic
occ Ay AP B SLip SR ORI AP EpuEAii§ the past
inclufé&d MQ&ﬁbﬁﬁmhﬁllﬂhaéélrbﬂﬁtaim’sﬁjhﬂhe@@ﬁerﬂcﬂlm drfd-a third-generation
eneration cephal osporin. In addition to these

cep Hosperine dtlicorasaitharapy ecdedssivaneomycs) Wémri@m@nﬁnd\ﬁ@hlrd-
e | in

s AR R G 1 e SR PR Bk
c1px©ﬂbdaﬂl@ endffifanipiieGavieReiuédil ig aaohbageibh terdpaciot hdult gatients. In

t hi rd- generatiaon cephal osporin is often adm n| st er ed.
instepqeg etheprsthersiiy eYidencs of snfediproitl srampaceatiyebasi it ¢ ity

I es, and Pseudononas

gengrggggg@tﬁ&sﬁmﬁs%g% 1|[n}ne1§ttgl%gst eorryel itis is caused by

a ]pumttoaueemwursds tomowgly @nsal denetaily bs BWoeurelsy Brrrabucter

cases, direct osteo i.tis is conmmon 5. caused
spe€ies. g Eie i Baneaho peh piss AEET SrinayP s paused BY a
purRitiré Ro@hd ﬁﬁodg‘ﬂ an IR eHCaRRN Pthebd Gdsétd Bir6@ k@8 mYLIN®s i9 tommonly
cefepime. G profloxacin is often used as an
causgd by f atur v and Eseudentonas $H¢Cl}9&t Tbmplsmmytamubmm sl scenario
direct. oste itis is cause
incfiF BBk D& i RaP Ok e PRL e G R e et
In pfaglEnth RGN cdlisdigeabd, daeadiconlyeliss i8Rbnkionly @auéaptsy 5.Mureus
children). A third- generatlon cephal osporin .
andoSsimeneiiasnegics, gncme pPEnagy F@l%qu\Wéat&W@F ) ﬂtmequmolone
{
antilgﬁt%dce(p&sm\ﬁa I&e}ﬁ 5 ‘ush a(f ééntel'a%oﬁ %g%ﬁa?ogbgﬁy%gémaro?eg 1S an
ahéﬁmmkbhmcand Pseudononas aeruglnosa Prlnary

antibiotics are nafci and ci profl oxaci
Al tFe‘?rrP&leWé%“ﬁhr?éTeB’d“é(e{% @W&ﬁaﬁmant&e wfﬁﬂmg&ga%tﬁ@ﬁ%ﬂlmlude

S. ARl éﬂ M b&zllz%ﬁ&P%Hbﬁé%%%@sa T’hin\éw Xntlb%_hcs are nafcillin

Accor gly, as’used herein andin the clains,
andt @pnoflopeine ofterhatives indludsl vadesmydhimenda tlgleiﬁgﬁmsratlon cephalosporm

st eo liti direct or conti guous i nocul ati on
Wltg é@%&”i’?q ié‘ WH¥oni ¢ osteonyelitis and
ost RecBr@hklyl 8 88 ABEAT MdliA tREEIhiPReMB ItertPstéoRiyelitis" includes
di sease. teo elitis may be the result of

haematagsnousrpsteomyskids, dircetry contiguges Hivewlatiereastednpydditis, chronic

os EARERR) i s RSB R AR By

mapBe siereaiinslingceiidssaesed biaybete abe@&ésblﬁ‘@ed pathogens, but also
osteonyelitis" includes eradication of th

incydenifernahogershaving thaabilifgloinectihabers, .bﬁge MAFraws jogH, or
sun%%ﬁ@‘ﬁh%%s.w' th osteonyelitis, inhibition of bacteri al

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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growt h, reduction in bacterial concentration,

reduction in recovery tine frominfection, 7 WO
WwWQodsH2R28263 PCT/ US2004/ 028980 i nprovenent, PCT/US2004/028980

el imnation, or reduction of synptons of infection
impsaehea§ eHitddtiongor redietivn st sympftems of irfedtion suetakywrasdling,

and or other indicators aﬁ are sel ected as appropriate
necosigs eV els PHY, VERISESSs %’P({ Prepihgringifalors as arq§qiqcksds @PPORRate
medlifeTBY ¥hdsE SRIEEMH nfQft, OSteomyel itis is parenteral

antibiotics that 5 penetrate bone and joint cavities.

Tr datrmantlly, the prieguey treddmbotr fonostéaadlitit auparergersi antibedics that

After intravenous.antibiotics are initiated. on an
penFsS PP HTCRBET S orpy S pofes Firat Bty ¥ weeks.
AfrhirACRERUtBIotiRE Ale iAifihicRioAlah Gopatid IR MEraph mdydeldbRnued

and | ocation of the infection, on an outpatient '
witlhgtiagenome pr esahangibegticasdependiag P the typaiarsldopatios of g iaiestion, on
ang Qf%ction.is generally treated with 10 2 grans of

USSR §58 " adimi ni stered i ntravenously or parenterally

ev &gy eghipleOsstéontyRlitidtausk®€B$ S, dureud infdction islgbnei@a)§ tredted with

for the entire treatnent course of up to six weeks.
2 greyng off cloxpa Hinradrtinistered iBERRROPSIN oOBRATFHEE Y cEery six hourgfop at
leas? Fh%"fgitiﬁy & Xaﬁ'og i tﬁ@ é'r?;r?re E}r@ﬁtm%hfcd’t‘ﬁ&!ﬁf u%;to 800, Blher

cli'ndanyci n“every ei ght hours for siXx eks.
treaftsé¢rroangekiazolén adminestbréd atbletod- framuel stly ietghs howp tfarcsiic weeks or

IS erally treate 5 intravenously or parenterally
600ng %fe aéﬂi‘w FVE 918N DRPTSHRS¥MEFk SN 1 U every four to

SI XOst it @hude¥By betaliemoWrE kfreptbBdcR Eisi RASalY treated

Sal nonella spp. aré treated with ciprofloxacin at 750
intrangnously byparemenally dvithchengylpemcidlinatwere insilliofr &g vesntoupfo six

ost e litis caused by Ha hi Lus i nflyuenzae.in. :
oo or BYSR 1oLt VgRRer S PP e 4y SR UL BFUBar Ehiarafoxacin
at 780 Higbrafly 8¥drpM2 Bburd Forxix Weelesl oxaci I lin every four 20
to six hours for four to six days plus ceftriaxone at
50-Trsatmgnkef estaompehus pangedby Hremenftilus dnfBienzagdy shildram &
treatnment is follo JClb ] t :
eenigo 7 IRk bl SyBehe Rl Rl A%t TROBRR| ey sour
to stkxanouss fob foulr sl EixWReKSlus bertrionahe®)-73 mgalgneety 24shours for four to
acconpl i shed wi.th _intravenous or Parentera

six ga¥sx s traafment is fodlowygd by aprgxisylip gt e keplus qrahelaywanic acid
(mag(g?uél%%blﬁlg?et %Bﬁ%ﬁoﬁgﬁ%fm@&]@nous or parenteral 25

ot axi a every eight hours for four
t 0 Imineontasss tredimeat iventonmdishel wihedravbyousmon paenteral wloxhcillin at

/ k |l us oral . clayuljnic acid Xi mum 500
254 mEgled bt 1 B s 7 gt GsBudes PR SRERGROS P arentera
cefdidildra8 805 thly/ 1B Pty S1ahit hdur® RRTE@ th ¥ixt da§t Srbawhd is followed
I ntravenous or parenteral admnistration of 25-50
by amhaxieitlirl 4ti14 reg/kg pluk otal clayukinig apidmexingm H8OmME} every sig@thours
mrg%¥%g% us ceftriaxone at 50-75 ng/ kg every 24 hours
to six days. This treatnment is followed by

cl oxagetibh inctaldrehdwith SO4usensak gbheralBMedayedsivith (idtakendue or
three to four weeks. L ] )
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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Treatment of infection in children with Sal nonel |l a

spp. depends upon the susceptibility of the pathogen.
wdaemanrent choi ces include cloxacillin plus cebPCT/Us20041€28980

8 WD 2005/ 023263 PCT/ US2004/ 028980 fol |l owed by either
followletl dyeithensatfamethakaza0e ar@Okgg/bgdnd rimehdpoim iand atg/i orally

ny/ oral | every 12 hours f i X weeks, or :
eV%}%E?‘EWﬁ& h lwe#sgrﬁnﬂﬁ? g B2 1 i Sy oK1 hows for six
wedtsSor ¥pRIPxa®h aCl 1 Pie@pAGiery Bhr tsix RollS oV ®Is¥x dRN blus

to six hours for four to siX days plus cefotaxine at
cefolaxifie atOKTP mptkganteavensus)y eveey ¢ight pwrs foo dow t6 six dagsyrfollowed

tq.si x days, followed 5 by sulf t haxazpol e .and
by bR B PR o G CE Pb PRRERI Anot her

enbadbiPEmBddifbet dItRSHRient hivetidroproPidey ndadsBt Refig joint
~of treating joint infections and/or surround&qﬁg _
infeqtiogsiand/erf ssuoonediBg fipsug imtgeftams In pmanunadb Pyefetablythetnammal is

i uman, | ref erred. Lhent . the joinat . : .
by o R remef BB fiioRE AP R s BB Bl tipug ptection
caus€Pdeptic arthidtis. tis. 10 Septic arthritis is an infection

of the joint and surrounding tissues and results jin

j oi AePticarthaFEy andRicCHIR ebithpyoIptARdsuBeRRHBS Bpsups g results in
joiﬁtQLﬂzﬁfl@lﬁﬁ&f“ u@td Y hE PrAEHR YN inteERtiblar éllliérg—.rokédn%ms. Septic
nost conmonly occurs secondary to osteonyelitis;
artlegtpanos cbmnionlycdrichdsecmhdagnd osepmyeltigsspcralg uh thilthood, and
.bacteri at prf ecti or}ﬂ I nfection of the joint can occur
angsy 2s@verar gl n ﬁ/ﬁg’ln_' conmonly, the spread of 15
t herradiRaldf itk jBak BAPSRuL By BARIRIAHEN MSst @B the/spread of
septic arthritis arises frominfections or abscesses
thejinfettieg pathogen Selpsimatagenodse Rrequent!y prptic@ethiitiparises fom infections

ental .procedurgs or. i.n _association wth infecti.on of.
or §HREEsR B MRCHGY S ip WhenPRERRS Rttt alet Bl FicyBfgs 8t in
ass6ERlidrCwitRidfBétionl of thd¥ebSifdtory@n @ Jgahitdl rabt cuniisol18ad ld&eptic
joint with sharp objects or frommajor traumatic _
arthrifjsy irechpencaratng wayrea terthe jretcvittoshagsokiests or fremanajor traumatic

inju?rg,l%i f i 98 'o‘?ﬂtit ihféi:ﬁ?&{ és‘wel? ”f%nﬁ‘égﬁka%h of 9 jg&%‘ﬁ%% !‘sﬁ%ical
S Cﬁ aSJo{n repliacenent may SO resurf In joln
procedued dudh as fdistirtplactatdny may @b eesiiteh jdinsindction spdiciansly,

to involve the joint. This.i.s especially_common in
ostGRInYitis OHEN ERTERls tpiimiolye the jqifte o especially copon in young

chiId.rérﬁ UiRal ,ji &Ml dfind Qﬁi dlsgh&t d'a%Uﬁtl'{o @?&: "O[Htl Sk gs QH‘I‘&&@& bursae
ten C? % t

or orf'sheat hs, can spread to involve the join
or epdweshe8ps.ead spkad tfierelve theljyint space.nSpread ofmfestion by tiee

is.,still the .no fre nt cause of..j.oint .sepsis. 25
hacsgAiRiRS TR eIt Lieane LRpv G Fee QS ThePRiSe and
f eveimpRestdt sBstlc dr@irifik iludeGhihiSe ahPEOED) GEut¥hbtjoE bt Rints
inflammation: swelling and joint effusion, redness,
togpthenwith dcyte snflapimatiann swelbng amheintwsfusionmednessagpanddess of
fu 0{.919ni smof septic arthritis is Staphyl ococcus aureus.
rneonatal septic arthritis, Escherichia coli and

HaeTag Riokt®nmmdl CRBABE crEhisth 50sepERRNAritiSI JAHNRGERSHs aureus.
In children up.to 5 years Haenophilus influenzae is
In peopatahseptic githwiis, Esehesichia 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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haemat ogenous joint sepsis. Gramnegative intestina
bacteria are al so common pathogens in the elderly and
wo bws®23263 h di abetes nellitus or prosthetic | oPEL/BES20041028980
cases of penetrating injury, and in intravenous drug
Stapllis@rays dpifesretdisoare witeh fdemd u dlohealthy yaengigdulis deeisseri® WO
20 5/023263.PCT/%§$0 4/ 028980 Sﬁﬁg:¥lococcu€
gongplingetaiTdP Lo SN AL SRS I%W%a RpPHe Artiprdtis.
ChidRicI§% gritle sOPMOLTIRRAGHOE IR tHE YGRS €A bb E}feer‘éﬁdl%f lafeeuon
soneti mes the cause of septic arthritis. Chronic |ow
witly nacle-csgptisnas such las Mycgbam‘pem&(weylal abottne. Epitheamorsa within

i nfecti or: sSnNB_such
scajed EBIRARLFI ey PRE P 3% o8 SiPieR Bp g s T iferse.
Wt Sdife Sf A6 eHdist @finiBRYPticAethiifs pABYzenY NMEHIRI¥EbSHLE R5tQInSited to,
t he range of joint pathogens is diverse. Some of the

(1) favam pediFie nStgelptl¢@cavm auwreusi (§0Paprsyereriaseraide, but
pyogenes% e?rgﬁy/zé ZS esfam g%éa}w% %rcpergcgbcﬂlhs Yrﬁlue%a%pﬂlglls?egp ceus

coccC

gor@yﬂ@e&w‘ﬁé;ﬂﬁgﬂﬁﬁﬂP&bﬁdo;@z&)asQe&EgzmgaBdmte’ozdéaﬁfimgﬂhL Busgeella
i nfl uenzae, Nei sseria gonorrhoeae/ meni nqgi tides

spefis bmstede spesicsyfisHemn bestenas () gtk tastipcillis Mysgp bt
tubé%u@p,gcat acﬁﬁ”{“@mh RPEH) sﬁ)ﬁmﬁ&é&asf oLpobass eria; (3)

acl lum tuberculosis,
icteabhppmoathagigaobact eri a; and (4) Spirochaetes:

Lep ospi.r i, ct er ohaenor r.hagjca. Accordin the term
ER BRI SE AL e PRI R A Rahe i neides
1nfécﬂ6h§mﬁe Jduﬁfaﬁg %hl@&&dﬁl{%ﬁs’@ﬁeﬁ Qugd lﬁﬂﬁe abdveaisRdl paghogens as well
ti ssues caused ove |isted pathogens as well

as any offwr aathogarty éllaleatﬂhﬂ)@EhtS/ thafeeidha jeent abd Fumrqunding tisbeast
surp ey oSl ROLAE pRt il SR R AR R A PE R ons,

conh@dtRip@idntE BOURRS tendoBRALHS, BEhoI e SyndUAISALRd, dndelard cartilage.
sheat hs, %/now um _synovi al fluid, and related
T

car The tgfy "ireating septicrrthritishinchides egdication ofithe pathegens/bacteria
co g e TR AR ARl o R SRS R Bl petb o

grooith, heductien in ‘trd&tdmlat cojiitemfatbﬂpltedﬁctﬁin in 2&ogéergvinhg from infection,

. reducti on i.n pacterial centrati reducthon [ r{
MR YRR TR Oy ESNEE awnptorrr%pff drfEshaR such as swelling,

nec%shsmfw S%r w?%kxfe@sd Wk bPsnef lnaﬁe%}%reéelwé@&t é)beprlate

such necrosis, fever, pain, weakn
memobsmytb@sleskllieddndatamS as are sel ected as appropriate

ar SIS 5 ESe Cpe fonPun 9 S e SR eyiffeb @ Behroplasie
are tiehR8 f@dodr RH:ONAG!Or Bfore. 28 Midintel QAL HH. j OF ShidFy 1989; 157:
si x weeks or nore. (Cal houn et al. Am J.  of Sur ger

4431440 Calimun e @4 3lraltiges AP alsnvrgelogal Heamaaﬁ iNeek Swytgery 19%38 114:
1
157 3 URARNARY e PR hedb R od Mooy Hlar-ars.

Mad&Qf al AWestO) MeR T9EE;, 2151(5)56\83(11@&&& a‘il Orth‘bﬁ&&dzdﬂbﬂew 1989; 18:
1988; 148: (821568 Mader_ et pT aedi c Review, .
5811 b%9 Maggr et ajghrugs ok Netig 200 (50 @r%s hesedenghy agipiotic

trealgﬁg&t)s be@fdQen nldt€ ﬁ?odl&ﬁ'ﬂfchvh&%hg’ FRskdnt 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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30 treatnents becone even nore problematic when drug
resistant bacteria, such as nethicillin-resistant
wek@phgd2exoccus aureus, is present. Prior to PCT/US2004/028980
characterizati on of the pathogen, treatnent of septic
howt ihédrhbifiation vaidi il 12Sgm Wsfiaddxoyie begy 28 heiiish 12 cliifdren over two
cloxacillin qiven i ntravenously or intranuscul ar|
mogihsy feasmgntauclygss xdaracidbm pravensrslys anrann gy ady Hb%ﬁ\{éo mg/kg up
o £ AR bED gl Gy g R e Rl S 20n 095 15D md R wp to
a nodxiriagidf Rigm every 24 domss [y nagmaiest treatmat uhdudeg chtxa@Bab0

. .mg/kg up .to a i.mu 2 gmevery six hou in
im0 SR BEY B POk A RS Rt of 5 erntravenously
ev&géigﬁwm&& BUHIFLANEGYC $éatieMS Snclld? READAN8SAudISBRIIFR Henzyl

I hcl"udes cloxacillin 5 1 ntravenously or '
and pematmscul arly at 50-75 ng/ kg up to a maxi numof 2 gm

i nt ravepous ever,y eight..h s. Oxher antibiotic. .

£ e ERREREPainbert S toah ARS e soromaR bedffy oAy s based
on @dnRefhE€ pathdgens Preent! IFer BaintjNg &rhehasis deRiminde Midt tHedfection

the common course of treatnent is based on the
compiises iSraplyioaearey emrguproeriiaarthritisis efientprated Wil ploxeciilig
. [ ] el ] i ) .
S IR ol Sy BESGHY Oy MERTRL o Eiygin overy i
hotis £@ié ebbseh trbatleaxiasting fon twamtor theevoseks. yMevscillirsiexistant S. aureus
hours,. or cefazolin every eight hours, or clindamycin

is tesptsdyWidh BTenteridy AdmIRIHErCdHBRNY b at nent | asting for
two Atn‘t:ibfol't]ig %at;ﬁﬁe?x'ﬁ Sf osl}@)trﬂe‘lﬁiti)ls/ Ia%ﬂﬁt{pﬁé LfhA is3til AhShge for the

is treate par ent era m ni st ered vanconyci n.
physidiabi Miahy otthgmtivenfecodnsest eaywred irt the nasatogegtengironment

rthritis, is.stil I e for the 15 physiciap.
sy bt aseaieon 198 B0 5neSAE Bkt MireainpRggeris SFsuch
infBARRAS AF8 FHenGiMMLi LRISRB stan. "S’th]%l%%&%ciaﬂre the@hbdsd c&MbddRMosocomial
2002; 403: 38-44). Further, the causative agents of

and duoig resistang orgamimnsabet gramaegatiMetpathdgaes mag be tnyatved as well

St.aphy.l ococci. the onmon nosocom al and drug
(ng?-r g’ﬁiﬁ%ﬁ%ﬁ?@@ég 83?58?% negati ve pat hogens may
be inraionsdu@to methlicillia@esiant ShpipldcbERs laukdus, dibared3bith those

287-293). 20 Infections due to nethicillin-resistant
dussioppihicaltissusesPable Sugurensd pramets difficyltito gt and geaythave a poorer

N o oy
theat infedfon areningiodd. Fhe caDOELgSGithaeb@int cTieacapgaitstall the

options for, these .infections are |imted. The onl
Stagﬁﬂ@gocwlltsﬁ ains.and ek L%‘fefqu%EVe%‘éﬁl}ﬁ §ttud1§8|m g}?éreatmé/nt of bone

infedtfReYdro gf%&%tptlﬁésr AR rtudély WRkisian A% 8h &3 @htibiotics has been
extensi vél'y studied in the yreatnent of bone 25

alrearfygetdgniveq asn magirypeoplemtin thesreatinérd of graen posytive pathogens.
resi stance tq these antibiotics h been . al.read

Enj<RgH a4 ao S A b Ta i e o e e RehE P e s

be@P&IndnéBatedbpstemsally itk RItABRAG otHeP §Hat PoNititelorganisms in vitro
vanconycin are di ffused worl dw de and such a

(Nolsi ejuanEEMIdicrefielagrberms 1 9% d8:198-198). eMoreqvely sporadic strains
of %%.q%?ﬁl@]c{:nt-r%glst%mt .ﬂaﬁyl?oecrocgurs%%]rgu%%{a% ¥&nJEHR F'Eevhf countries

\Y 0
(Hiramatsu, Am J Med 1998; 104:7S-10S, Hamilton-Miller, /nfection 2002; 30: 118-124).
Therefore, the availability of alternative antimicrobial agents for the treatment of multi-

drug resistant pathogens 1s of paramount importance.

11
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(Nobl e, et al., FEMS M crobiology Letters 1992;
72:195-198). Moreover, sporadic strains 30 of

WO 206023263 N-r esi st ant St aphyl ococcus aur eus harRer/bemn4/028980
isolated in several countries (Hi ramatsu, Am JMed
199Bigedheling Sotns]y ddalniftencnll bfetred to dsifGAR966")A002;t- 30:

18- 124) Therefore,. the availabilLity .of alfernative._.
bR HAEH el IR T RV RO eIt reled BogHEagines.
Thib W $12806f RRLNRAROGerlvatiPés 18 UBRBHAatd I BRENEM #evind bty

2005/ 023263 PCT/ US2004/ 028980 Ti gecycline (formerly
agabmstia bif geemunglier lof grapf positent and gaam 'heaRve 38:1bi¢ sndaretobic

but yl gl ycyl am do .synt hetic.derivative of cl ass .
oregisnty frafidiog Bet a5l EyPEhTRrel e OBRAS viSSmyein-
resiStant &lidracote! (iNQudlfs EMaRYbovesusRscatiSyTPaSLillal-RdisenERlabRNHe-

invitro activity "against a |arge nunber of gram
resiplont pricvemoeendi, diravarelbyepi. Peptogieapinsiosciansl Mpeahaotstigmspp-

organi s i ncludj n thicillinareswst )
el TR Tkl deblls Therlailer YRR EASE: 7252220 Gl ev o
Antﬂﬁﬁcﬁd’be%b@%i Chénizhdr02000; E6rt €9-06 0Geldsteimes al.| 8)timicrob Agents
penicillin-resistant/ macrolide-_ resistant, pneunbcocc

| \
Ch@?«é@%'t %@('POa 44010):, 2t 040+ Eftasyelines arebastanpeigta agaits, dipich act

o iR bod SR ERAEip sy L pIALRRPORR BRI
oveApart the Chatenid] meachaid QG0 pf #6istai@ t8Betraytliisiscéven eioumh their exact
Amtini%rob ents 1 Chgnother iéooo; 44 12): 2747-275
mecpanisiqhaghon g el vehheep Jeterpingd { eswsa@e%ﬂ ; ARffrigrebatgents
Chébeh&Hhidakt shagdRLigd).protei n synthesis. The
gl ycyl cyclines have Leen devel oped to overcone the
bacTige¢yslinereerteantraiasindione.chong o, jaint, end sinprial few as well as

e B e RSB, o R
tigefg@HeSonéen@ark Reinfdd@porBéhs okRSabbe6@pscribad fik@es ySthilies of the

concentrates in bone, bone marrow, Loint, and synovi al
phafmagakingsicyef intrakenopghgecyelinerin bugans hayeshpwa dhas shesg is a rapid

.y est. F i fe o) i
ool L R0 AT TSRy
distgibotén stesady bt (7its $4Egkg) Stamiingistafied wigh radiolabeled tigecycline
har macoki neti.cs_of intravenous tjgecycline in human

sugggs& thag HusapiddistnpHidensphase gng high yolumpedistrigntions stady ét?te

] f e : d a high
ol A ORRE el i ol kihenes <,
L/ Kdr.exAmpleathestudbwpnufiigeryatinoirabttisdes haydeye Hiaver in

su st.that this.rapj i stri.buti h hi .
SorgBItUITa Iy Siis POD At Cl ettt ShadlosPayicyBaike By 0 minute
IV RERESH. i RAeraf, rddiGREVRY WaE weNdRthibisdRSmbd Glsstids REith thethighest

and bone.” For exanple, the distribution of tigecycline
overgll exposure obsarvedhiadobeeRxpisoirintigsuesphawing tavieksst r at s
when.given [ 1 ti.ge ine dns f
conk iRy Feres 18a: ARREFbIR Sy ko NSRS 5t BB SPieh anc

kidd&s Mehth 6if thédel tiipiieR dtht @ationsitardd ERldLthe cohddatrhtien-tingRasle
overal |l exposure observed in bone. Exposure in tissues

(AGbin trgue WA HEGhBlpema s gesstar shandids Tphis sedy tae raigeef AUC in
the pﬁﬁ&fé)ﬁnﬁU &8h El%vﬁ%%lld Wa 449 lA%Hﬁ'i’onElW O beSPi&RShstr3 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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ki dney. In each of these tissues, the ratio of area

under the concentration-time curve (AUC) in tissue to
WARIGsi0z82pd asma was greater than 10. In this stedypsSi0n€028980

ratio of AUC in 30 the rat lung to AUC in the plasna

wasTHk idvendold ihiv eodiad dvgredi thathigsc ysdaa isdensefid ttreatneht bhat

i ntravenously adm.ni stered tigecycline pepetrates bon
ostecpuislis e 470 ﬁ’@mé?r“dsﬁl%“%{%%g'ﬂgﬁpﬁaﬁﬁ“ﬁi‘% 13t 1Bruding _aﬁ the
patfoeROEang ANERBES ALl Btheindlibidemycetibne STl'ib ERRAYEAlinetit Brdberties

I m human over tine. 12 WO 2005/ 023263
are REDIAUB2 604 ¢ (RBBBYnikldeiadmenstoned thwe dady.syoverved bohat

tigecycl,ine js a useful tr.eatnent .of osteonyeliti
pengireliespu i eV e abOE Mo R R Sy e eepePUMIET were
fouRd RAfmobtSeHtafpladllctied. MiAnAg _ﬁﬂﬁbifd?%{@gndeﬂtration is a method of
nosocom al bone and joint infections. The _
detgshaming thsidffieacy of preopeerideis inkiping baeteenl srowdi. e is thihlowest
conf ABRY T BF AN S gy AL ARGt
shouldhobrie§pony t€ oo Atrititnk @¢yuirdl @) sere6Lthe ntumidali for thie MRSt minimal
every sanpl e collected. M ninmminhibitor

treagigente fiddrtanally,i tigegychive peryidsd 2 @@@éﬁf?ﬁhprﬁng idgrns.cacy

denfins B RIRRHRC hndc b T shoVIp P RRIBIC B Bl ideon! rnopedic

infdchats. i nhi bits growth of a mcro-organismand should

OO e R T o S P SPRS bt ections

of thelBbrdel B8R thXrrow] j8R# ¥Ed Eﬁ?ou@ﬂfﬂ?!tﬂﬁ% andP Bk 1RANBf Heating
profile in humans, dermonstrating that the

osteomyehtis ardoragepih atihretishis agudmmbl by ddpnintstarmigde thegnhainaka
on_ort hopedi . nfectiaons. Accordingl one aspect .of

phepRaiogeRE et Surait S psdFER o R B Soiflana

surioth@a tisdde infeftidrlnB@neombEINR aB/ok S¥tici A@ihfitis afidimaybe caused by
surrounding tissue, and a nethod for treating 15

anygfttasapampily Joupaghiozeap i asrthtpathogens disgussadrifgvepyhich

. i y h N : | '
nc L h AR SR AT GRSt crvie
bacrerial ®or exadmplé, thathfecsion heayrbdi comptised o butioe tiniirdso,and

ost eonyel itis and/ or segti c.arthriti z“and maybe caused

StapfylocgagusoficiprabedietmdicgLaciiiiter- SHieriogailes, Saxdnelks Sneptococcus,

EnPAIO8RRSaS BHYRREER RN feridii, sdae%dd»gnugwmﬁb, Rickettsia,

negati ve bacteria, gram positive bacteria, anaerobilc
Pndvankeadi,aPravatelive (Repiostra@olyact, Buttaroifesr L egicanaiil eheta-heemolytic

i nfecti on ma e camprised of ,. but not.limted.to,. .
stecgfRe i BOERIE SRETAGEEBP FereRy b SBa e e nfection i
co B® BNNLY Soriadd 0B drBom, StdpRPloREQR4S Whd Haemophilus. In more

nt er obact eri acéae, Enterococcus, Escherichia,

preferied ¢mbodiazents\be infeqtioa is mrnnxr_éqed of E§chen@¢éi4rmljob’_eiivs,eria
e GRS OB DED: D688k REARERL G, S ADELLR

aurghs, SpipRLIoEs s gﬁiﬂerﬁﬁ&zfs,&ﬂ'tfe@dpc@f@@ b oFdNeS .St cbtue phénbniae,
Is 25 conprised_of Neisseria, /cobact er | un}tn , . '
Hagpeghtlys 8ileetags, Ertapcpermnasiumu Kickefisigar @vazstibriichedsia typhi,
, . K CL | Il
iR RS 0G0 SUSOIRLAE] Bl e
pnédyoalaact eri um t uber cul osi s, Staphyl ococcus
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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aur eus, Staphylococcus epiderm dis, Streptococcus
pyogenes, Streptococcus pneunoni ae, Haenophil us

wo ofosnEnene, Enterococcusfaecium Rickettsia PCT/US2004/028980
prowazekii, Rickettsia typhi, 30 Rickettsia

treaking bﬁb(ﬁrﬁyéhtls Mma,@)b @@ﬂtﬁrairtlhmﬁ equsehy Meybabeitlestiai® (such as those
abscessus, Mycopl asma. pneunpni e n one

des@?ﬁféd’f"?ﬁé‘ﬂﬁh%ﬂemﬁéstfﬂ‘%%moqcrf\?@ﬁ‘tap 1Bisfeging Aoy ded

phaﬁngg%hh&ql Qfrebfid 5]L91t ofﬂ%ﬁ:%l'l&n F o‘?fexﬁrﬁﬁle b@e %xhlgﬁ&?relg,lstance
marr ow, OI nt an surrou tissue, and a net

mayl Be, Bt 13@105Y1ﬁ)ﬁ&2633 niEHi blﬂlﬁﬂﬁ@ﬁfaﬁ% @mopevpel&ib iresgstance, tetracycline

.osteo eI|t|s and/or septic arthritis c
resigfapga P Ptr%,“é’F]é‘?er@S‘étéﬂ% Yy ema‘&%%r 8“5‘6%9@36 resistance,
mlrfoB?éhng ERSIcE aél?cﬁ@}dhﬁé Asistank € %bﬁﬁﬁﬂfb@nﬁ)‘esmtance c1}t)roﬂoxac1n
adm ni stering a pharmaceuti cal effective anoun
reSItsuag@cyttﬂorfurentOEmeSIebaam Itrgnethhmlreﬁhlfbr%@@m@mlmwﬂwtazobactam
T t}rc rscelhlmentrcessaf:ne’
eSl@‘lag%eoBlé’iﬂ %a ‘Pe‘éﬂ%?‘%&l& YR E T EPPIRRM eIRaNcE, RG]
1eﬁ@%ﬂ&£hﬁ@ﬁﬁ&bhﬂ@nﬁﬁﬁMﬁéance doxycycllne resi stance;
chlortetrac%cllne resi stance, mnocycline resistance,
gl yieya Regfermes empediment ieeglyeanspiderspisianee luse@nweereswtance
el I t
in ibeObieRAR chbofiiled @0 ffecth'e QIR O B, dFRLCOBNne
resiétafdesfran @&her@?@&pbﬂk&&bﬂstaﬂ@ﬂ&&ﬁ%&ﬂme r@sitzﬁica,nﬁmpcyclme
telcoplggln resi stance, penjcillin resistance, and
resigigngco MeHUCiH BSeapantse YN MYRIN CRiFaRcs 9 dBSI ARG P cylcyclme

mﬁ%ﬂﬁmQﬁ ggﬁg&k?ﬁﬂ&35|stance i s vanconycin resistance.

I'n anot er preferred enbodi ment, the infection is
conipransther priefedredaurbedsnantthd lrtfq:qtngn cpm@'ristsa‘taz'rwttblrcwmr

ei t her, gl ycopeptid ] nce, tetr
baiaaf ety st rr Rt ShAUFE; wSiantEiEh e Fraelpsporin
resﬂ’sﬁﬁéesE@Hﬁﬁ)xaé’lﬁQSSQMMenmfr@ﬁir&{t@lﬂ(igslﬂﬁndeeﬁin%tﬁéiﬁﬁn-Tsﬁ)lfaa
glycylc cline antibiotic other than tlgecycllne 15

resistanes, an plpelpclélﬁréme@cmbmﬁlsmm Intanethentmbediment, the infection is
con&ﬁ?@l f F@ﬁ@l ez:u?nca esszé t% urgg)p mrlﬁa%l attex hatl mox1ﬁa¥acm

ance s ceép osporin
resik@f¢est ance, ciprofloxacin resistance, nitrofurantoin
reS|stance trimethopri msulfa resistance, and
plrtecaiment af hupansadather ssnanalpdigecyqling Apmgecommonly

adr@gﬁ&géd‘ﬁ?ﬂg\mn%nﬁ ' zﬁlfh‘f)ﬁ% 1l fdmlﬁﬁ{mﬁdrﬁgﬂhsoe{re avalhabkei t? one of

erium abscess not "ex
skiliryxihe lat X Bois¢s cﬁﬁlprtesloe lngmmmisn:retd (hﬁirlg'&fﬂned’fouh utfasien eancbe

toleé%}gq? UL gleﬁ g‘ %Cl ’ P}S/acfnzlpl{srﬁg%}%%ggompg days of 75 mg or more

in @@%lrlhﬁfsfoﬂg bO& REhber l%rsﬁbﬁc\!t@ hh @Rk 8edrPfe@RO mihutes kifole infusion
the art. Doses of up to I00 ng adm nistered during a

reswlted-ih gentrointéstiwabintaderandsan atl shilgyeets ewtludingwavaer andojosutisg.

Twi ce- d il m_ni ti d f. 75
ik il B o P a o R BT Bl ST g ol BBicDratea.
A sfi¥d MBusRAEST 106 6n SR asTh18s! to?érated kuRingTh UedafPeak &sutht ed

in gastrointestinal intolerance in all subjects

concerfratignhief hA s bad raigweyams/mi.ng.
Administration 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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Twi ce-daily adm nistration of 25-50 ng in 200 ni
i nfusi ons over one hour was tolerated. A single
wo zfose23a6s of 100 ng was al so tol erated resul tiPQr/usR004/028980
mean peak serum concentrations of 0.9 to 1.1
0.2 pignio epspecsivaty. Méhsmdmg' thie M BEtprovidesfa rhéthog bR dettmhiaing the
daily to NerZ and Wiite Rabbits resulted in steady
efﬁpqg\yaf & CAMBARRR {nﬁgﬂlngrbgctﬁpﬁl W%}eshlpgp?estabhshes the lowest
levE PG BALEALHAN: ex?%ag%ﬂ%ﬁa@ieasﬁ@ 9%‘6%@]&@ gﬁpis% % Qfa¥idard
concentration and m ni mum bacter | a
inocdmaentrations (MBC) for tigecycline for the MRSA
traj sed in this, st were |less than 0.2 g/m and
MIG g Beredoranac Vekiv 6b89atebrg g aiindt vinecinyein
i5@ Yih Yo bdB33 A6l 98
rest e‘?ﬁf%&%ﬁ ng t 0?1 yP F@‘gcabhg Mgggoﬁpoun i‘gﬁ“ﬂ?% P&qwgfy For .
aurbzac trgmilvaum ibhébifeBCcdreeitnitpue asbmabmushiestdaricalal comesitrations were

evel of a bactericidal agent that wi|l kill at | east
bet‘ggﬂvdbxa%ﬁnq hegrlgadilgmrad of ua/rglt rBgatrely: 4B mpasspngiecise

stu(ﬂn ﬂwl\(ﬁ\%n\f@ﬁ ?mﬂﬁttﬁé mlﬂ%np%h%{op}; &)rncgﬁtrﬁlon ogﬁg?cggléllleu%ﬁamst M.

gecycl 1 ne agal nst vanconycin °~ resi st ant

abcbs:xubm Ohdidén gticht @ibe OE yeen. 16 and 32 g/ nl,
res ectively. For_S. .aureus, mninmminhi b| tory
émmla@ESdﬁgthgﬁlémrﬁemtﬁwnﬁ Bulcepe Mayibgdreated weﬁhqlgeawlmsn the

ran%\i‘és pec?ﬁ%\qﬁ & “?%ﬁg“@gﬂgégg %% e%détgy% d%gg Qf%ﬂemg/k 5 mote

prefembdml bn‘g/lfg:tu 120 hg'kg mAppropnmterdosdget Gorytreatmeane of vt pathogens

. cline i.nst M 10 abcessus in a hunan
W‘“S}%Ftalpg en @0880661% BHEAT | n mammal s,
et i aCdohlpabsibieed §§e%mdysonc%{fn%§pa@i€ﬂt sQ?feFJd%rﬁ g[&l% bifada with

tigecycline in the range of 5 my/kg to 6 g twce
resulant garaptegie. Eh@pambws d¥erely Wiergio tm,snlf@dmgg andipresented with

e 80 RSP SR Lo PSP B0 Ry

breska8wafovekihk lrightistliBmarthe ulcer Was delriRi¥R SR 0N 06t & An MRI
study, one human patient suffered from spina bifada

revegledosteomyglifiaand psacsipn efihg bornwap pesitva foninfeasiondrasn y
Aczﬁét?ﬁrcgér%laagzaﬁrlﬁl fa drugs and presented wth

resistant bacterema frominfected heel

decTHs A. Ib&um]ﬁhﬁ wWas résivtant & sephhildspdinscipro@iakstonymieyfrantoin, and
t he rl(g i schium_. The ul cer was debrided, but it did
dempgstrafedintermydipg resis@pesiodimsdopEmyBiliaand pipsarcalligfazopagiam.

Theocfrﬁﬁlhﬁn %@ Gu e ?d fn!u}ﬁ@net'rﬁ geﬁtgltng&ﬁ oLl t&fr 9 The patient was

net obact er baumanni aumani i resi stant
treateal wnﬁphlatupspan iang tobcamycmﬁ | Mbeapienem was ﬂménmeatatﬁi with aztteonam
denonstrated, i nt er msdl éesn st an

Aucf FRURIRI i AP AR P RERR e hee AR pLpergisient psinophilia

TobhrEdth $/3s WRS dBddskt@Riel l%@autsé)of 1%&@5&@@6&\93%3%6 pBtier@Mehs then
tobramycin. The patient was treated with neropenem

treagddvitlobgesivglinenfor ee mioathe mnhacsthleaﬁ(émgreefpﬂyalé’elwum eh50 mg every
20 e, SRR 6% AR e SE A L SO0 Pt
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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Tobramyci n was al so di sconti nued because of increased
creatinine. The patient was then treated wth

wo e@soybi ne for two nonths with either 50 ng PUBU§2024£028980
hours or 50 ng every 24 hours. Wthin one nonth of

with @ dBicobageriure absvesis wifedtioni Gebyidémers,waancddhplshedwlter one year

sol ution of the teo itis. mar ked 1 nprovenent

of i EEarmuth perp Rt Bo) r?e'thef%lﬁv@g\owe@ APMP Fppoypment with
cefXifaf; cldiBrdd@di Bhd ‘ﬁﬁ§ka(:§10 OFHeQthi &I MY aWBitdr stcﬁﬁ}e(‘l\ﬁ@é(t% renal

post treatment wth tigecycline. In anothe
danmgap howizolnherel arstbran vy were lptat adsded twﬂtertrahhw regiinen. The

ect oder dyspl asia . w i nodefi ci ency had a
oreffiR e B ReR A7 P (st BabBFYBERT er t ebr x

0 stERp4tibht préschied ler MR A @éwAR2 e hlaT 6 deSedRAditi0 ARD B6bveithdsite of

Mycobact eri um abscessus | nfection. Debridenent was
the aksiclafﬁptlms hédieirsy gvas paeosert-anddt wandesenmined (it o additional

debﬁdgngmas nt% elz'ia rﬁlvv%r gamsw %a? ?ogu[ng ?(IS P% ?%%ﬁ?glfﬁ’gfﬁﬁ &efoxmn. It

wasadetéfaﬁmdm thadthaé aﬂﬂitioaell dntinfisrobial &genswvopldest helpdult amdrtﬁenaﬂgamsm
damage. Linezolid and azithronycin were | ater added

was found fodhg sys¢RPtPISEP RERCYCHRR Ts‘gS‘f)@HHP ¥i3p adrindtered Hp .tféMIC 0.25
mlcﬁ'(%r!ﬁﬁs/fnqs iRt 3ierkQ v&meé'bﬁédmﬁ'ceun Ibfs RhhERhiIPr esent ed

er a new vertebral ost eonyel | t1s J ust above
hypbpansiaglebatinentih evas presentfaad ﬂymphocytldaﬁmpmyn derseaeed. f Birenmadient

and .it was determnne a debri denent
a0 beim HRder DeHEn Y G LR O e B13 oS BTG reatment
Th@;ﬂin)éntt »Oascr%f)&i%dt tlorlbe deng Wé&ba 9’@&& QRBT 1AL Grehthftht. an
addi ti onal  antim crobi'al agent woul d be hel pful and

t heAnethenvinghodiroentas tequesgnt ivedionpsedgdes hinethpg of treating

infis 5 P BGRB8 OBl i ot o

treatify B&te&ﬂ?elﬁﬁfdﬁﬁ}or\éébdcfhrthﬁﬁﬁﬂgziim?fﬁﬂﬂxaﬂ) Dt feRedIy @hivisn, comprising
present and Iynphocytl c function decreased. The

admypistesing to Hgdnan@al pelasmacriegicalyeffasing amper of tigacyclipgand an
t I

ol i a0, AR S PG! c RAARhe rlBBi ang e

strepfo@ati¢ir Eioupd of Mﬂilhtﬁfs Gﬂlib(bl(ﬂammﬁ farhil§ imehﬂesﬁ&mpm rlfapentlne,

_.Invention Vi des a hod of tr atl ng i ons
AR BT TR ferfpacipcyc aw%mﬂmsﬂm %%%lgal
actlgﬂgI b@caﬁ?ﬁt dasleit Bf eﬁé'lﬁ/aﬁ)f 5‘19991? ﬁR‘N’f? bgltyhr%ra%e A BEseSRRbibfcs are

hritis in prefe dman mprising
usefud mi mrslmaatucmgwttb tigéreychmnrbusa tbﬁt}aaffmt: dif&gam aﬂepsym bacterial

oS SRS b SV S 0 B S i
proﬂﬁJti@H%@hﬂés@ﬁQeﬂﬂﬂlﬁAzﬁg&t}/EW éTFe@fs' thé ActBitQWI%ibBEomes and the
antibiotics. The rlfa cin mly includes rifanpin
produdtigpeh prateins fromfthg nwswng@rriﬁ%r é%émmewf agtiqagfigecycline
i dal
oo JEERBSLEHEAAAIG B B 555 ISR Bl so .

tetrﬁ%llﬂ@bmld&fgasite in THREDS ribdkorRalGubaisit @itk a sUﬁneﬁvhht dlfferent
conbination with tj gezgcl i ne because they ef

origgitatiop teat dogt &gsrcyling a EBiersgr alp/. o‘%néqnﬂcr@&r%é@r@r AR 3(4):

592t§%)r| fanycins effect the activity of RNA pol ynerase
Timt
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-

16



10

15

20

25

30

25 production of nmessenger RNA, tigecycline effects

the activity of ribosonmes and the production of
w@ems®23263 f rom t he messenger RNA. The node of BCT/US0040628980

tigecycline appears to be related to inactivation of
resisteat 5.0&redshosamest dftuseoglyebiinitng geaychne in combmatlon with

tetr cline-binding site in lbOSO sub
rifa T dehORRAIAI0 1BleLHe Brftone ﬁ@rﬂbﬁttﬁ SHIIE FapQlp gowe Thkection

in 1t1e$ff1ascrxs$1tsn errea(tﬁéﬂﬁh%oﬁ& mAktrow also AMIrirsERo %&Rﬁhﬁ "o
53(4): 2-599). The present inventors have

rabunsswbxl@c@umtlmalo“m gsoﬁected mabbits of dfrivibipéts tastedwiFutthenmore,

i bi cof the rijf. cin_cl ass tlmcro
el SelSua et B bt R Bestifitg e ol indecgion in the
bortd STDME rabbit (N 0l aAY @ tih @etidnan thd Brrbwbbi ts i nocul ated at
the tibia with nethicillin 16 WD 2005/ 023263
PCTInUSZ00wI piggaun tigatimenbmey Be imtheawrge afl@angrhspito HI0 mg/ke
tw18€c' ?alﬁp%ore re%er\aﬁlgl% ¢lLm chlﬁ gl%ﬁiﬁ# &gglé g% 5(? rﬂn%'@%ﬁé'?ﬁﬁn%é pwice daily,

mofeaihjrbfetzﬂaly\rftld]@ b‘e(lﬂtth@iaﬁgé hD_WEﬁigIldgfte SOIndPkg twicd daibf. ThNew
abbits. Treatnment in marrow al so deponstrated no

Zeqlace Wit Fabbis 1refectPCéWbthtI\§R§«Ar Ireatghk f f0mg/ks vigsyltel in bactericidal
actltvri'tge G4H€ ﬁnﬁ@?p‘% ‘irﬁulﬂtor} goﬁcgm?éﬁo% atnﬁ%tuﬁqnurﬁ %ﬁ&tgﬁ‘&[ﬁlrc% céxtratlon

at ment steonyelitis i1 n rabbit tlgecycme
levels doveri fdepinsiaimat thd NMREAGthmwern Ot7f86rlg/imd)mai 066 paénl, respectively,
'rabblt of 10 and no infection in the marrow. In
13810 of OfSanpi n treatment may be in the range of 10

my/ ﬁgmtaﬁ omgdﬁg{lgtgatloh\@fﬁ?anﬁg;x ¥ avallRh) “n{/e{(gglﬁpémsb and 300

may be 1 n the range of 20 tw ce
mgd &ollywingnmsieglp 666 ergadulsy iri lheaithy hbmam adulisepeaksgmnoéondbntrations

/ to 50 twi W Zeal and White
oV a5t a RO RBT B O Y HE RRESRariapee AR ok TG gegpRymL
Adﬁﬁ’ﬁk‘tkattﬁ)q JfBobRed i%frh'@én@ﬁély t@Héa'ltYlfy h¥man 'ﬂ@ul@ Jvefn.’)@r}nlnutes resulted
i nhi bi tory concentration and m ni num bactericid

in meancak seruinogpncemragions diobont Fampirogragaimmist t he I\/RSA

1 RS of ety ¥hing R ingreinSadbhinil o R Ry By op

intfahfusdRArTy, iwthi R\ Ehmphl Baybd AintiaR sl EmtratenballydifttardQtulatly,
Fol | owi ng a single 600 ng dose in heal thy human

ny.
orafly gr b¥ othse aiearseef pdrupipEaionlapwarie thegybyugh g transbuccal,

AT Bt 80 RN e
corhbmhlaﬁi dﬂuﬁylmﬁﬁ&@e ﬁlétHoﬁs Emesmﬁ@lermgedyehnaf mauvbe edimmsﬂlered

o RS A s i A o srgion e

sinffigh&nabl ¥eq§gﬁﬁéf‘ 'aéﬁlﬁﬁﬁgitlbﬁ‘tlfl%}{ﬁ BRite l«n){d @(5es%gt necessanlal imply

Intramuscularly, whil fanpin may be adm nistere
admmistratiemattbt yame nmlem&nmd@r drysamedmad ¢cylr®rscbt§dudf.t hyeferably,

ni str t|on known to the art suc

corfaast eEpoth tefi bt RRLHBRP P Hr o NS ey e} sbove
the YR irRiR inHeBita EoRdehtra@dd.on may include a combination

of any of theSe nethods. For exanple, tigecycline my

be Humirial by dredgventors, a group of rabbits infected with methicillin-resistant S.
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 vancomycin at
the end of the treatment period. The MIC and MBC for tigecycline (0.2 pg/ml) were

lower than that of vancomycin (0.39 pg/ml and 0.78 pg/ml), which is more conducive to

17



10

15

20

25

30

i ntravenously while rifanpin may be adm ni stered
orally. Co-adm nistration includes 25 sinultaneous or
waemaerizeal adnmi ni stration, in any order and dpEBUSZID4/028980
necessarily inply admnistration at the sanme tinme or
the E30RtiORY T GtedRyBEitit iifectivnys The asbeidtideof thyee e mbing rifampin
concentrations of both tigecycline and rifanpin are
allowd dhagr Gompplety ef?&mtlam AkbpciREl from HirePone BB MmOy Mihereas in the
e
vank S DR AR e e AU P e i T et was
suc&ssfuBﬁlthuutEmmnam ztdlhﬁalis‘eahom afhl 4tmg’kg yﬁtlgmchﬁlﬂmrb daily and

| | f ' it . ban, d t
PSR RO P e A B o
ostéofrﬁ@hﬁ&n%ﬁthts%ﬂ?&%élﬁm%smltaH@S %ﬂet@fln&&ﬁ)n i5 @ﬁ%é'ﬂ):‘v'éty treated

he M C and MBC for tigecycline (
witlmpembinatwrofftianyctlhlatandfnfmmoorrym n (0.39 g/ m and

200k BHiBel sY BESSIoPUs BN EH otegy St FgH gpse and treatment

reglﬂfetng oingY Rdnigth aﬁldlrﬂécﬁcdﬂ 2ARSnistFAP A& OEhato@te &f therapy) used in the
ycline and rifampin all owed t he conpl ete

ec
abow 8 tbed enmpsssipaate bed wudieso APi¢aé dpssraad dreatment Feginens of
comm 1l ?rﬁi‘cbldtﬁs ta{fr% qléﬁ‘%@g ?(ﬂ(sﬁ egtsgb gl%&{ 1hfe%ﬁpﬂés%% feflgglﬁger(]itpatho §ens,
anded)EéI ﬁﬁBtféﬂtmmﬂrb\glﬁrmb§U§eaﬁﬁ ﬂ‘lﬂa&aﬂdmtﬂd)‘atohakklﬁéd oif thd 4rt would
of tigecycline tw ce daily and 4S{nor al

appgﬁarﬁtwhgtaparppaﬁte épsez@dﬁ@qareeerafregwaﬁw i do g pamymal to

Iy its
ach IR PR RoRBIERNS LB R afifl SRIEEMIRL obt Sy AaRY!
antiefiérebtialy etich ds nsfahpnh tovirdah oste@oydlitisand/onsaplic artgets. cOnskilled

. nd rif en the scl os
in 5 gt bt BpbReiste el Gt oh ALt BalnEathe Fuddinbrgverall health,
Wel?ﬁg hl'iﬁaik% dfithé atﬂeﬁtn\gbl!ild %ﬂgctrfﬁéi Bested A8 aﬂidsdieraﬁﬁéxﬁ e glﬁ@ﬁ’t

i me course o}? herapy) used in the 10 above

desBhre tben "pimpa@mc@tyeeff@sevcsmmré%mem}sp parsistandvethand

conp SR PROMeR D T s FGur SRR et gt Ly S abhleve a
phaBah Sffect 3N thefiPSEti Ainthrb v edadniRitho OGN Béveusasidd dffects,

the rabbit study, one skilled in the art would
inclygding byt petdinifed taplph@mqna&f@a@r@g@l sapwthy Fedaetiemin haglgriden
P@WI v
con‘:%én%ﬁ%? &Jc%gg}lr?re%o vﬁé&g rlrrl?)fgn o% ﬁnl?roveerréené,l ehmmatlon or
redﬁmﬂhmf sﬁdﬁﬂotﬁs@iﬁ aifedtﬁ)naﬂtolt}mr diseleisatls asssmdilhr@ nEctrbamfevar pain,
to treat osteo /elitis and/or septic arthritis.
weal@ess, wigl on Qe REISALers g aweoﬁe%ﬁﬁfl@é Paﬁrepflﬁafne@%?sol?sstheﬁﬁcwﬂed
in tRSart.he extent of the infection, overall health,
wei ght, and age of the patient woul d effect t he
desAn@Uerohnﬂmdanmt of dwtpresent ingentivmprovidésehe asenef tigecycline with

har macol ogi cal.| ffect unt mean; i st.ent
or it SR SR BBl b SRR PR i Or R e LA VR
nfaﬁﬁb‘iﬂ @if&ﬂeﬁﬁh@'mf@g&m o@fstfr@ﬁé\}a‘t‘ﬁlri @réFeiabBMEamping Gor the
phar macol ogi c ef fect or ther apeutic

i mpr ovenent
manfadienstof amardécampnt fos dregtngpat sfeations of ﬁhﬁngpnm ibage marrowejoint and
surroqu%g%?ésue nd ocsgeﬁlc nFr ? d/(?r Ctt% 51%}nt%ﬁ8 Ia ﬁndrrrérg%lgé&yér%ya
hurhdny® from i nfection, inpr ovement elimnation, or

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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reduction of synptons of infection or other disease
such as swelling, necrosis, fever, pain, weakness,
w@easo02326¢ her indicators as are sel ected as appeDp$£10a4/@28980
nmeasures by those skilled 25 in the art. Another
andesirBesticetiritiofin & Aeannasgeierably e htiman, qompvistesigebgclingy ewith or
of tigecycline with or w thout an antlmc bial age
without ée@@tanfcrwlﬂgemg%ﬁ@aﬁsdémﬁ@tarﬂ@ EpSIsiiRgy aﬁlycm Rlampin,
f
nfaP%ﬂ;te nglh” % n}éﬂoo?n?ﬁ 5@&&49%%3@6@ Elstgﬁlga\fﬁ%&ftleally
accepgable drmemts fpogsetvatedsnerinbilindrg chivdnersfadjhvents@and/or bamiers

marro oi,nt and 30 surroun Ssu
conpigitiogas it PR Ao e or 8o e psen
phaRth&dealied i maulattihg iy ANRLNEA fGHARMhIERMonRb ﬁﬁm‘aﬁssarﬁi/or animals.

pharmaceuti cal conposition for the treatnment of
i nf Aothengntwdirnéns off m@@remhmvwmqncmpvqi@ﬁ tht: uggef tigecycline with

surroundi ng. ti.s
or S 45 43 Rscleh alns 35 o S BEG R @ el e ofrifapyeing
rifatipird riT@yBRBhe, riTia e, 3P kitero ViiERI(preferaply rifam@in) for manufacture of
tigecycline, with or: without an antim crobial agent
a megiCaBEROX Hrenmenteof drsetipns o diehonadpage marfogmjintand surrounding
f
tlssE\é aﬁﬁ‘B %Ilng;élp s?agﬁn%} E(%])%c aﬁ’ti}j)I'lﬁﬁ aI‘PA ngl’gréqmall %ﬁf}ﬁ)@’?ﬁﬁlﬁhﬂ
- accle i talbleaindérsied tismt ipthe varivat dnvieglimans obihk iprasest, invention,
. emul sifi adj uvants and/or .carriers 5 :
tigeguenemiR alﬁmplugéatheharﬁww&@iw@x By PLESENtAS PRTMRgFYpically
accé;gwy Latd ﬁa%of E*b@ eREBSIELuch RRA B¢ Ridtuae 8lit £r0 hmilhlﬁhem&he

apt ed for admnistration to hunans and

hydamhﬂmri@ sul fateoripdosghaboditae heyomay hlso prcdwierthe acrwaémtcutoate or
) tp iﬁ-?? t he se of tigecycline with or wthout an
ac 1o fBﬁaH\P %gent selected fromthe group consisting

of The MB¥iehhent o Eﬁimiaﬁeutfchf ARSIt is Adrhidsstdibdat @dose to

streptovaricin (preferably rifanpin) for manufacture
achigfve amaanammgm sife¢tic amovat piethe tigecychreatd aphargacalpgically
effegg%l%% r|1 IC{f Fagrarrlt(i)w c(r)é%b(%élgat @g@g?téarfﬁ)?rpglegou té0%§ll§§1|’lg gpd
rifapiyefrg Eiddvhpyin ori fapéine, ﬂliaxinsml 6 sheplongidis (efdrdbiviifantpik 1 €The

various enbodinents of the present inventiaon,
pharmaesagiealicRBIPasitPANY/PF MAGFFMEH Tethes comprssRharmpsentigally

acc%é?lg)g%lgérﬁé ?)Péseﬂﬁtl?gﬁag iy ﬁ%f% %Jléﬁﬁex@?&i@% ggl a‘glgjt%‘? lehiSiers.

exa salts ma are
Thesetmdyiintlhddbutard 1In:& lmﬁtddyd,rsaccmamse,deanmml fsatbétobrecithins,

phosphat e salts. The o inclu e acetate,
polfyipyiRyaofifonss.apierqers iﬂé\"&%ceﬂfl e eI BllulpRes e canent

car%xyﬂ%ﬁ@é?ﬁiﬂsb§ ﬁ&d&?ﬂﬁﬂﬁbéll&&eb %y@ﬂiﬁyﬁfo?&?&e@lqlcﬁés dtarches,

dose to achieve a rmacol ogi cal ective amount
polpicrylatestdtigdestivildses hamxaplphaquqrﬁubls@ gwdmlxwo})ﬁlmeél@tlwbﬂose

e B A6 RS RSt SO oRlnaPE R R EREAE, cekiS Mol Wtrs,
pol%tﬁf"l@ﬁéﬁlgd& gblyﬁ@gwmheglywls Solyityyardlidbfc, (tekesnabsy,

fanpin armaceuti cal conposition and/ or
magrasjuam stedratef @l ﬁéi"lll@%mﬂiﬁ se pharnaceutically

For oral administration, 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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acceptabl e diluents, preservatives, solubilizers,
emul sifiers, adjuvants and/or carriers. These may

w0 nambsaoeieedbut are not |imted to, saccharose, nECMUSN4/028980
sorbitol, lecithins pol yvi nyl pyrrol i dones,

andfordispersiag agentnwilbed qourssdake m%eqcnwr@ ¢hd soluslity, of B active

| Ul r hyl cel.l ul oses, )
oo Pl PR B8 s B BN BB el e dgrmutarions
magtaddgitoebllyitosss phisiclogixylhy apypatibld prese@estives and antioxidants.
hydggxyﬁ&gpylneth{IceILquse and their derivations,
tri acePharmageicel fogmplatipns may gspbe yhkiesdns stenostores with
1 . t , . .
C s Wk RSt KLY BN or ofhergygerideg gmpatively, the
forgudatone may e gmelsiavail bl eiaradtepot foamahatavillsélkaseaneadive .
c 30 For qrahfadnigi tration, the Eharnaqeutica
OB P WS AR DUl QYST RiPFEsseleded e PeERdnp e,
L abIrat SollovaRg o oAb 1or the Blulth L B SKRHD S afus
suspensi ons.  For parenteral admnistration, the
empegimentstdf dhesinpentiopand id not ekanstod impio tHegseseot inoérhiwnvi ary
fasASpSuspensi ons, solutions or enulsions in aqueous or
0|Py vehi cl es. The need for suspending, stabilizing 19
WD 2005/ 023263 PCT/ US2004/ 028980 and/ or di spersing
agents wll of course take into account the solubility
of the active conpoundsEXAMBREESehicles which are

Y .P i ' . The f | at i.ons may

B P LeLD Rl Por SRRRRLIR T ratliF VBB sl R

pr e¥biseatipleshawsl thenteatudnd andsieontyitis MarabbREWith ¢@bcycline and
i fornulatiﬁ@s na% also be utilized as suppositories.
18G5 Pinesin CoRPLREIPE HAID THARBEs i ¢ WRRANSAR slydies Mithagneasexsin and the
corbihhtédn S¥'v i ' : ' ;
. fornul aﬁ_g Eg&ﬁn‘{rﬁﬂ {ggtﬁqn{a%lgﬁ glv“é?%}e tS‘EIB 2’ glltﬂﬁlxﬁgédé e%%? 8?%?%“%6
imprpeed agtiniicioblaéekficatsheith igeoyelincovgp osndonoyeig landythitigecycline in

t,he bod oyer .a pre-selected ti eriod. .The, o
corpiRF A i BlaTmiT 8§efaVP8°<§P¥Fé'h 11} e lﬂ&%w%e@nam Additionally,
tigdclt it in @binBthaMah Wt!lﬁifaxﬁ{m%bﬂﬁéﬁ éoxﬂ&etfefb?oth&i/o?{‘afgafﬁ@t ABHlicillin-

are not nmeant to limt the present invention inm any
resip@nt oty g WIHNANPLESEIOMXAMPLE 1: Treat nent  of

osteonyelitis in rabbits with tigecycline This exanple

shows the treatnment of osteonyelitis in rabbits with

Generatemyafl StarelapdCurvéSfor DIEYEH Bifaséays Combi nati on with
~onmpar.i son studies wth vanconycin and the

rif i
corbpHEal MW SRR bFEwmEkisherAiciantifir) apdigionmale bainfdctad rabbit tibia
[ A I, M, cr.ohi al
orBSf 0l RS LELS  RERIGI UL e, P
River, vy ¥ bik)evannompanmipAbladti Daboratoties; Chivaps, 11918, and rifampin

a cin i.n conbjnatiqn.with rifanpin. Additionally,
(M%’qegl%%??gltlpﬂs g‘l?ngﬁﬁsélﬁ ﬁ\émwrt)h é‘??sg%?i"\’ﬁrﬁ) p@;!ﬁ(prlelyg Withyeach
dru%ﬁﬂ'@érﬁhﬁe e QA4 RNNRY Fbriotib TRk Rbfdehtrhtion AQehBS hil@bial

. aureus within its test group.
bone.

The organism used for the bioassay was Bacillus cereus ATCC11778. Serum
standards were prepared using two-fold serial dilutions with either antibiotic to yield
concentrations of 25 pg/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

with 70% ethanol in a sterilized fume hood. Each tibia was broken into small chips of
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Generation of Standard Curves for Diffusion Bi oassays

Normal NZWrabbit serum (Fisher Scientific) and
woerosmki2zeézini nfected rabbit tibia bone were useCI/US2004/028980

ener Standard cdryes 1 &hisdonical
ppRSBETE R S Erie e el SThOLuib] GEEHALA b Whfle S¥Ghionica

centfifN2B@ite a!nabwlgne@r i miQlilitesefterlle,|q. Walnshnalaaﬂner whsaarjgied for
(Merrell Pharnmaceuticals Inc. égsas

%S ur i Th
eachigromss hyee dipe e Sobrinadvanitheroneill vouptrd PHMRRERGSe The

; ' hours.
resulfl (PG RRS bR 1 e b AP EnaRUE RO ED, 1P 12
The BarRiples ayrenatrBagdd 4t 460 gme lis SAMECIBHTBr tBassymto Bﬂlet the chips.
st andards were prepar.ed E }vvo folg Cg‘ aﬂ d,
i e RSt RO AT OF CEthEAIGY HED FE5 i i ell was measured, in

mill 5 ngb dd@3RBcftle #as gén'&atéd)fogt ?Qcygilﬂé cSHcbitrdtidn N9 b6l serum

serum Boné el uate standards were prepared
and beie dlige ayd far rvandayn;tclnomca@gm Yy plastarg thg knowh ahieiobe

rabbit tibias in a sterilized fune
congsaBatonEaist TRl “oresianhpiios el RERL L or 56 o
2005/ 023263 PCT/ US2004/ 028980 approxi mately 0.5 cn®

using a grinder. The chips were placed into a sterile,
MM@MI fuge tube and wei ghed. One

er of s r il I
f OIA @xﬁe grlpgﬂqo ggeect %}r%l{ﬁl%%ﬂg h%“gg‘r‘] §drﬂ9§s?&ed 14
mg/f(ﬁ1 ﬁg&iﬂ@ﬁﬁd rotehétRued il sterilewoaten, B‘wrg?.Z hidtns, for e:palhbd n@8 days.
bone eluate was all owed to shake at 180 r f %
Blopdgmiles were drayn aithy &lensapmwlgafﬁpm@m}vg pystimitial antibiori

trea, n%}]tt fx&ge? H@\Ers Aé)l%?lrg ARHAFs, 37 Mhét §1§d 0 ®urd QindSSRMerifice).

e chi The di ameter of the zone of
onegmammmmmh bbblobd Waa coitlmtbde\adh stamdard tealniqeess @ramlesmre

mlllmster A stan urve wa ated f
1mn@qd@aé%ly@|lapﬁ 1%%%)@% ?3tr1|f(1jlocﬁ rlrfu%%ttuﬁ % :[‘noz w1%eaxt a(glasm both tibias
WGI‘E R e nglbguﬁ@d VARCRBY Ethindl And BlcHMaR)sted Qiftet Rgndvagof all soft

nown an Iotic concentration agalnst its resultin

tisszorEibag wenhplocdd mh) mast@r stpmletS0 migcepHbgRGRS fﬁé‘tﬁt‘é@g at-70°C.

Ti cl A b
e R st ien BTl Pk RnfL g AT b SR ORRE. Bone
saxﬁp'l&%@ Ffe@ﬁred € ﬁmﬁdu'sl cS€tibed. Steddd! agaﬁyﬂhteg wessgeyard®@and
ours

b 5o R e SE AR 15 o 1
I
it 4SBT S s

conﬁaﬁfaltlf)h§@f)ugec@1&reh@dré extrdpboldtéd feomolie Harsladd ovarse.

collected wth standard techni ques. Sanples were
i medi ately placed into sterile, 1.5 m centrifuge

MidiHRES Inh{iRlo- b A% EHE APRREVImBRT Badiditids Coﬁ@ér@ratlon

troroughnly cifeansed with /0% ethanol and then
Deﬂaﬁflma&bmsd after renoval of all soft tissue. Tibias

| d t t
t b B mitreL AR G rsetasgn Sl AN st e
rifafipin #@fe ddridinddRidy Mﬁﬁ%tl‘d@ﬁoﬂ@ﬁft%ﬁ&mtloﬁm&md The

minimum bactericidal concentrations were also determined. The limits of sensitivity of

this method were 25 pg/ml to 0.20 pg/ml.
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sanpl es were prepared as previously described. Seeded
agar plates were prepared and sanples were |oaded in
wa eaophtet e, to the seeded pl ates and i ncubat eRCEHUSBD0L028980
for 18 hours. The dianmeter of the zone of growth
IndpetioniafiTibial Qsteemyklisisch wel | was neasured and

* nexaraazed & el SMAESYR Mo Bo T R e B arera
tibidlaneteptiysBtdfarn ravbats MithidaimsiBaaidgrdreipd aTheQR G i hadkiiSiflin-

Determ nations The m ni mum i nhibitory concentrations
resigRNIE). agreusivs Ptatmed dromy a patbeny svith astremyelifiwmslengairg weatment.

det ] ' : LB Ot - -dil.uti.o
R A AR R
Hinver Brozih(Dofcd elabsraioniesl. Debrvet, Mibhiksn)ahedb@n Shikkd with 40fg/ml
this nmethod were 25 g/m to 0.20 g/nl. 21 WO
oxagibleys ad3 5’56 3 hpbaytersd gougenzanmuof the duitire wias edjuTted kal 07
CFeslfPnvelitis A localized S. aureus osteonyelitis was
per cut aneously induced in the left lateral tibial
et Rylibyrsnfecidn Bidcedib NS Astalahd Whitk rabibits (B4 NIchgle Rabbitry,
The stiai n of nethicillin- resistant S. aure

LurghrinnEerap) SHahalopke Veske o 41l weghivmsd] '@oﬁ-%kgb%ggghmgi for the
study B&elBilsthesla a8 RREAL 4rO1%- %I{u 5&?1@? r%@ F\}ﬁg Hs}ér?ec]\ﬁ#ﬁ?%r}]e%udy

aureus was i ncubated over
throel the(IBiefat espeatafithe teft tégal idgaplyisis, intMtbdingampeduibay omaity. Next,
P ked, Wi th 40 g{m xaci |l lin, 37C. .The bacterial
01 2B 8E R abivaraPh s (RRPRt i sa Loy s pwiey, Rew
YorkF,d. shivbf 5 Radkis 1@7@R9M]?,%n5©92ﬁ¢8f KerilbeWrAaPdaARE 0.9%, were
.. White rabbits (F é Ni chol'l's Rabbitry, ~ 10 Lunberton,
injeqigd sequeniggllyntThednipotiopewrssalliveedan grageésg HomryweelG, stovi8ckbtime

: 1 0 he tudy. ter si.hesi a was
the Ser iR bBM R R leroiat Dbeened (BB Dameous! v
t hrioughehn@rdupk eAsthe 880 8Ctw DN edkBEpdserifediioR] Bk rabbits with
met aphysis into the intramedul | ary cavity. Next, 0.15
IOCWGCngB%%@m asteoRy Hiist(eondismed iredipermaljedity as Grades 2-4) were
: [ , i I of . f S
sepde AR5 BhsTtfiis) Gl GordftopeSghieddt i} yfeatéa for the
duramhiof ¢he Dudy,Groep @: thbbitayeettedtcd ot weklal with sub@8taneous

T e T R o
subdiRdRbIN o hggﬁ@lglféylfngwfe dalBHI& (;Sl’r%il ntEFm‘gﬂ{ ﬂqlr@tm%/hé twice

QG oups: At the end wo weeksS,  po ction,
daily gb5Vemelhylsellbloseal Group 4 prabhitsratrettidaied|fons veekaeith t | s

firmed radi aphi cal.ly.a ades 2:-4) were
snd 0L BB, 6% AR 0 085, BAES Al Vil for
weeRs @ithsubdutdne6iisihebydline @ thelshink @B5e4b ih Mie fabbits?® Group 4, plus
duyratjion of the study. G 2: rabbits were treated

oralrifpmpingb 4R snafkg wi%%miaﬁg%g@eﬂmm]@lgsm Rabhits3ecarghg gral
rifax%l\ljﬁitng(%raﬂjslyand@) QP gi'\/el{ QP gxiai Ruthfibfal ts{lgp%rggntf(grrlsu%e pﬁgg,s
Abbott Laboratories, Columbus, Ohio) and a Lactobacillus spp. preparation (Kvvet
Supply, 3190 NRoad, David City, Nebraska) daily. Group 6: rabbits were treated for 1

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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subcut aneous vanconycin at 30 ng/kg tw ce daily plus
oral rifanmpin at 40 ng/kg twice daily in 0.5%
worstobyieed | ul ose. Group 4: rabbits were treat eRCT/U8£2044/028980
weeks with subcutaneous tigecycline at 14 ng/kg tw ce
untfédicl Yor 5ok after freédiRichtSphaed 6f the edpetitndn® indtsadB IVEERS weeks
Wi th subcut aneous tigecycline at the sane dose as in
after frdeeti®bi ts in Group 4, plus oral rifanpin at 40
ng/ kg twice daily in 0.5% nethyl cel l ul ose. Rabbits
receiving oral rifanmpin (Goups 3 and 5) were given
Radidgraplat Assessmeéntonal suppl enent (Ensure Plus(r),
Abbott Laboratories,. Colunbus, Ohio) .and
LacR@ﬁa%aPhSL@tbélaﬁrﬁ phias dresg fekt %txw)etlon @ﬁ@ﬁfﬂw (Zygeks after
o Yot ot A R e T Band AR e
wedkis géeyinfdctien)aRadibgrapbsiwentcsered sc¢ardiGe oo p vispalmgaleEatde 1) by
sacrif.iced 3 t{gru S afte{]j admi ni stratiqn ofdthe | ast d
thregJuestiggtors,gach pfipded tg)the teatmant srpuR: add fsgrades Jise dicraged.
were collected and tigecycline concentration was
determined. Goups 1 to 5 were left 22 WO 2005/ 023263
PCT/ US2004/ 028980 unt r eat B4BLErl 2 weeks after
treatnment phase~of 1he. ri ificed at 8
Crle g R Rl AR o8 o BT e g A KB hert
Radi ographs of bilateral tibias were taken at
initiatipn of therapy (2 weeks after infection) —at

the end pHradet opquripti\qnequ{a;an(gss weeks after

i nfecti op)y—andrat—sacriftite (8 k fter—
i nfectiohf. Rad| DGPAINC (ange SppdET IS 1B o a
visual stale (ThBlefatlon SVdisripticof peyiesikid adrdiosh; seach
blinded o the freatnent group, and the grades were
averaged| 10 TABtssupseellingria for Radi ographic
Ost eonyeiti-s—Sg Ty Gading T Rabhitss
G ade* DebEi i pti b 07" GYHRHELCORBPIRAPOnS fchilss g
conpar ed{ At h [ oht 409Rdiguptidd SMRMAINLORE afliitbstiid On O
periosteum or poth; soft tissue swelling 2+< 10%
di srupt i pAt+of nEPH*ﬁl’/o tismption ohierowt bore Bellicture 0%
di srupt i gr—ef—norral—bone—architecture 4+>46%
di srupt i OWSHALYFSHRAId PEHENGRERT IEPIH SRy sual | y

esti mated percentage of disrupted bone. 15

Determ nati on of Serum Levels of Antibiotic Peak and
Determingtion ef@dremdsevelsof Aintbioticwer e det ermi ned for G oups

d h ) h h -af
hel T T e B o PR e a2 P T hour

(peak)chnd 9 B.hodnitiddipBy dfter GriaRial amibistiSadwanfiBtratédine rSeeReghrlySA and
nmeans, of a bi oassay. Antibiotic ) .
5B. Antibiotic concentrations were determined by means of a bioassay. Antibiotic

diffusion assay was performed as described above. Concentrations of antibiotic 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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di ffusi on assay was performed as descri bed above.
Concentrations of antibiotic were 20 extrapol ated from
wo bmsoerpect i ve standard curves. Deterni nati onP@f/US2004/028980

Bacterial Concentration per G am of Bone and Bone
Var Cavwir&ifregaraaot:i Thelgnegnassy end tha mﬁsarmmuﬁaxgmaﬁﬁirdfmdateral

o e g ORGP B GBS
tibi 284ld ;)dO’MZ KsSh & MEO&DFh %ﬁt titias, af e BbiANe5AMREtor %v%s Maked

2005 63 PCT/ US2004/ 028980 Cul ture Preparation:
onth blved patesoandaheh plheedi 1nltor5amﬂ3d£ﬂt¢ralc TSBarikie m{itebaridamlbuawre then

inedgaiad 3 205 Sorpogropnd i ltor SnBRGY Mstsp s

ti DT @SbHRGnAHAY WaY pRESHInANS GeBlRESK I 0éntfi @B tuld Hidaseighed.
The i nocul at ed appf)l cat or vvaép streaked onto bl ood
@n

Thqbcamésagmmtsw]@ﬁ brsikan enfo O his, placedt it 2 stefig30 rmeentrlfuge
S t te 37C §
o5 e 0 o AR OBl B A TAE B Bl P o' o1

ratio @l ﬁﬁ[rfe(l)gdohm/&)‘f bPh@sEelariré\ Pardl thé Suspb@siodsGrdrt vortexed for 2
centrifuge tube and wei ghed The bone fragnments were

mingtesk Six tentigldpliitioppolegach suspgnsigibyereprepaseds vith stegle, ggrmal

sali (F@%t rl*\)\teﬂgﬁmlc,trb’llk}’t@r saﬂﬂg cﬁ%agﬂ aidlei ,eglg%ﬁgﬁng’@é ?gﬁ% suspension,

steril sal | ne 9% was a
wag pitmed, ig 3riplicas bhtoeblgudapaoplatrsaed arcubaed evi7°arfdr 24hbours. CFUs

susenloswere rIeedferO tes. Six )
weGAEREH & BF elfeleonUTeon ot o feageln i afeu spugntation
waé"é:ﬂé’hlﬁ&@ H teUs E&I g?ﬁh of b8RY J)lnﬁme Pha2w. THRNE Yculted RkhitHk was
sarrp es of eac utlon i ncl UdlngthGInltla
mulipsipé hg Bdor bonmsmmeatamljby Aot bqnp Inhageotve in orten tddcgowht for their
and C for 24

i B S ent R 7 uEPmlion i gt Sl (g tog of

the SaieRs coltentfatioaUbieshsh waBegIBlleRtEI on  was cal culated in
CFUs per gram of bone or bone marrow. The cal cul at ed

resultant was 15 nmultiplied by 3 for bone sanples and
n i), order to account for their
Stapé/tlcﬁl I\ﬁgl(ng?ufﬂﬁﬁ@eﬁtﬂﬁt”e and for the adsorption of

mar Th)a/\starmacd ddgatival dnd etanddre erfeaof the gheah wedrdeal&ulatad faa$l raw
concentr at ion for each was cal cul ated. Stati stical
datayinglyding dise dHLSN HEATHEMEDES: WeEht YaTangess Fagiograph grades, and

bacgeg Cgtfdn?sr.‘ dﬁ?é’ar%@?&ﬂfndang TR 1Rt s%]ba? dﬂﬁ@tﬂgéﬁ‘@i@rg per ormed for the

ate raw ata usi on
antipeasul #nwon standeed gllrrtvesxmmgme ebase temthga;fﬁhp@tgmamncammions

Fg gerl al counts. ear re eSSI Si s, B‘f?st
to f eQcqRT 3o, ( E‘ \éeir?‘l‘?rt "lhﬁ “0 Ateepired (1g
mllgh-l(; e‘gﬂt ?gl ﬁfb@&ﬂl@ﬁtddlﬁﬂﬁgﬁﬁlegﬁfré'}ﬂeﬂtya'e&aé@ragﬁgtehQ& of

I ot c concentrations
micogramsmidilitarof@antibiotigtercentvaonfson te staderdofurve utilizing the

o AR TLTE I AR HOEL it S0 S BHEHSRb ot ed 10

mcrograns/milliliter of antibiotic concentration from
t he standard curve ut|I|2|ng the slope and
Minismium vhatory Coheentratiensiand d petericilat Camgentrataons

cal lgort é Is.t?am of methicillin-resistant S. aureus (inoculum of 10° CFU/ml) used in
the study, the minimum inhibitory 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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M ni mum | nhi bi tory Concentrations and M ni num
Bactericidal Concentrations 30 For the strain of
woretosiziztd i n-resi stant S. aureus (inocul um of HAOBUS2004/028980
CFU m) used in the study, the m ninuminhibitory
vanc@mgentwead (.09 5 ganchndio Sugmbaesperiivdlgalielding MIC/MBC ratio of
concentrations for tigecycline were less than 0.2
0.5 p@ @ﬁnlrgﬁwn})ln@b@tpm cochglﬁé@p,ag NI bagterpgidal gpncentrations

DR CASD98L {0 B 259 BAMIREA S o 0.5

PCT/ US2004/ 028980 vanconmycin were 0.39 g/m and 0.78

g/m, respectively, yielding MC/ MBC ratio of 0.5.
DrupengiiLexels inBengiandSetullbncent rati on and ni ni mum

ba%ﬁ brfdnﬁélatlogxg %‘f’ E@ﬁl{l@tﬁd nﬁg’%rdgé‘géé‘ﬁr?‘\? etﬁé rerst/)&%l 'sﬁna\ﬁa Curves.
Therlagarﬁhmﬁc foertals oStHBroomérﬁtnaabmmﬂI@\teyd;me [\l ﬁmgﬂcgawmbe%rlymn the

Al |l concentratjions of aptibio derived fromthe

serg I PaRiestod AWML HGSHeNn In ﬁ*ﬁlérf’lvﬁ glg‘?q ey emey ictgd in
g (

Pl SORARE A QR Sl DRl RIS oy by 12

hous _l‘twughp nPéakg andtraughklof tigegetiye( lidneg/kg swite daity)emdivancomycin

(30 e it B T SeTie pEmECle TR iy mieyion Ofthe
res;{etcﬁ@él&lﬂ mP%ﬁ&fm ﬂnﬁlr%hfee ¥gh§d 913 trhgs&yecédneau{a%énmt@cychne

twce d y) and comycin 0 nmg/ kg tw ce daily)
(14mgk§é31d)nndhe infifceest rabbitsagrbup wemfmasumdrsﬁmrsﬂelryamtmn&fcted
..the ctive dru re shown res and 5b. ..
tivid i S DLGALBRT By FORG 1 S g 78 HEMICT 0 it 8d n the
i t
el tBist AR BEVERAABRED 5y, BT g TRECHicR Terence was
statistiegltynegiificann (Wki0dls)t hey averaged 0.78 g/m +/- 0.01
g/m, and in the 15 uninfected tibia, in which they
averaged 0.49 g/m +/- 0.01 g/m . The difference was
Radib@bbiit Fehday significant (p < 0.05). Radiographic
gs Stage 2 to 4 osteonyelitis, according to
TabAetag;e 2uad ostedunyelitis, acaakding heTabdé écvadnd@®@damplrgtesnfected

aniqlﬁlg g‘:ﬂl b alll ré}(ﬁgflgrg 'a%gaiéfés gfregegszéulfl e%fviaedlemg§%hu%gt heR average

gra&és%lcﬂgé {yﬂﬁae"‘tl ﬁécfy'ell'iliﬂaI Prifdebil ane QméGhﬂ/crh + Hifmih @roups at t=14
groups a a S were Si gnl | Cantﬁ% reater

days m@rmgmﬁg@ltlyrgm@gr then thepgergag gradesas t Wlﬁle<(b@ﬁt erjlle control

grogpa gryogvsée?’igg?\qfe%sé f%ubggé@?%gpegt Padlﬁh%hg%aﬁ%@z +/- 0.2 or 9.1%),

wh@mwaeéﬂ with Rancafsem/©I I/ 0, 250r%%)pwah nge@&%e (0 +h 0 1 or
cline (0.9 +/- 0.1 or vancony
40. 9,/0 ’l"f’l nﬁowmg +i famgpiny (O +/4@ 19%400%)M>rt wtl@ Hgeeyghing hélfampm

f1adighe 0.1 or 40.0% groups. Figure 2
+
gF /“Oclts theA’ é}erage radi ographi c severity for each

g r oF.ngu&tZ depiets aladveragﬁraddlgymhloﬂdeveﬂmg fenehcbfgraupent $tliddand t=56
t=56 days).,, average di o h|c radsvveeco ared
e NP s Y G e beR et D Pl e ompared
betlvEEEEYRnDEro8pO UPhe et\ﬂeﬂa%@)g%d'ey ﬁ)r'hgecychne 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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30 rifanpin group and vanconycin + rifanpin group at

t=56 days were significantly |ower than the average
w@e@d®es326or the control group at t=56 days (p RCODUSH)4/028980

The key for figure 2 is as follows: Control = control
tre@ed gfoupNGart-9 3R+ BETuLanVauscGayISiorreatesigont; v oUsifam =

vanconycin treated group; Van + R fam = subcut aneous
Suwmwﬁﬁ-%ﬁwlb?régﬂ?‘%ﬂf%%%e‘éer\‘/lb 2005/ 023263

PCT/ US2004/ 028980 treated group; Gar-936 =

subcut aneous Gar-936 treated group; Gar + Rifam =
Bosebmith@eeous Gar-936 with oral rifanpin treated group.

Bone Cu]jtures 5 i.gh. percentage .of tibias fr

oot Aok poicrntag: ek OB G P Es By Sled dodhal (P Hireyepled
po§iHld LN83es(80%) fdrQhethRIINh Gédidthdd SIRIVBEGRMs aureus at a mean

St aphyl ococcuSs aureus at a nmean concentration of 9.21

conceBatic@R/ %2 o he’. CRUigrbanenpehend-ompargdite antreatedermniroly, the

v e OB R ST S5 B

defmbBdttatddCaadignificArdMya6wBIES st Cott 28 & f PbsiRRSINEIhY&]lin-resistant
methicillin-resistant 10 Staphyl ococcus aureus
Staphylesedcanaurens WHRELPRN BbMF SRACEHRXSISTONP, & ZoUtt 0t 1 samples
: ) e R .
(EFTF AR post et ST BlC dbfagt BhorfiE ondfftafiifof o group
wa¥ 1402 1 CRCF U bgraim bona & €19.65) 0 Ik tigkeycline gtauget yol ofri® samples
gr oup, out .of .10 sanples, was positive for :
waRppR s %qrinw-tble%#lrgfeéman PRI PARGEEE 4 AN 8BS AvffagaRactenal
oo TR TR ouP o 20 THLY rh bORG MR MU R Bk he controls
or tentancdsyd® goupt(he 05 c Engaabbiginoapcdmyon 6§ rd&hpin@reup showed

nids e Pt el vl P g ol EntoRbR RORE edhiiie

rifArBFiRI tafiert LERP e oRGrated EdnibRichudidatidh BERAct@200dm the tibia (0.0
denonstrated conpl ete eradication of bacteria fromthe

CRU/giram pongin atiftty saynples)b &igure A campaneh theGipigean mapjogiang bone
conpares . the CF ram, nr.r an bet .al L
beflB0R0 Sibg, P SRR PR LR RRORRE G OFYERE B cbmbination
with fRafipal WeR anefleeiia thatmen f@Oinfdctibn bf fhaMphé ambingeclibn of the
effective treatnment for infection of the bone and
mqr’f%&’tthé?ﬁpé‘ft te ﬁ@ltfor]rsar row with respect to controls. The
key "lfhgrkeg 'fcglﬂganré% bsSas @818 @%fol%hfrgf r%u;%%ttfe%ment;
group, no treatnent; anconyci n = subcut aneous
Vanasrageiy & sabtutaabesvarcomyrin@eated Ipoup; StaloO36 arsabaganeous Gar-936

Gar.- 936 _treated oup:; .Vanconycin + R fanmin .= ) )
treglof SRR Y ATROTNEIE & Y EPIP I CHOBIANEOY YARRRMHEIDAYifh arah rifgmpin

treHe@ YRoupStar-936+ RiBhfARisibcut AiBbe G ARG it8F a1 %@ﬁn%% ttx%gted

oral” rifanpin treated group. Adverse Events O t
groupf ect ed rabbits, a total of 6 died before conpletion
of treatment. O the 30 5 rabbits that died in the

tigecycline treatnent group, one of them was

ARREsBEVeRed at day
Of the 66 infected rabbits, a total of 6 died before completion of treatment. Of the

5 rabbits that died in 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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19 because of severe inpairnent of nutritional status.
Anot her rabbit died at the day 17 of tigecycline
wo e@anrent due to gastroenterocolitis. Three oOPCT/182004/028980
rabbits in this group died at day 28 due to
tiggagline e nifenpo@roip diedddringitredtraeatrat day b5 dnest gwgoateraditis.
rabbit in the 26 WO 200 /023263 PCT/ US2004/ 0289
Th@.g@@wemrweﬁus et Bopt likeby iSRRI the R oragf the
larg@¥ntdsting Uﬁlltrﬁ’otgt%%@erré’ %‘hﬁ&%@%éeklysfor wefpht variance. The control group
astroenterocolitis was nost |iKkely caused b
shalvd:cbmatgrecatesbmeam@lm(ﬁ kg fH- d}%ﬂ)ovamhmycmahegwcond greatest (0.39

ey G0 Yiomgis FlanEisnp g B8 PR EEEEA Oa Tigecycline
grélip8@b.es ke @@BZQ%J‘tléeréﬁlekignﬁﬁnpl@&@B)) +/Y@BEPEMGH BothNEst weight

second great est +/- 0 , vanconycin +
aftei fharpiibioge ty@q@mtehte Nwlmll(r@btzre 1R glenlgecmlmz)group and tigecycline +
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appiok Bhattlje . (}imtSI\*cEeQE péstiahgibiotie ifitiatNeaincludald derc&fabéd @pbtﬂte
the ti gecycl [ nedA%;oup and tigecycline_+ rifa

delydsaiioryp diasrbae, sgdipr Meight fags. t 51g§{$\/aeﬁk é“‘k?rﬁb?\ﬁrﬂ%e Uﬁlght variances
begdé'e%h il(ihéj%. tv's'f'ofﬂeq& ‘T&Oﬁ %}1&’ g is 95 gi)lfév&)éle@gﬁtrol—control
ost-antibiotic 1ni |at| nc i ng decreased

gr@;qp ab ireetment OV atledrygieints suhcutaheapus hmpnrynnh/tmatad@rgﬁn Vanco +
|.oss ure 4A and B show.t he [ varj ances

RifIIR i BneAS GABESn T aL A BEI L ErogR G =

subSut@Roh OGOV R trRRH &r8tip; G & D36 mﬂzlfargﬁmupsube@tahé&@mmé with
Vanconycin = subcutaneous vanconycin treated group;

oraldh@pmtrattﬁ@gmup = subcut aneous vanconym n with oral

r i f anpi n Iﬂtﬁreg g g}f?r ougm&%} @%‘éat}#s ﬁl‘f% F EUASRER seen in the

&Hﬁ@ﬂ?@bﬁ@ tf%at@ﬂiﬁwtﬁ:i@e&!'dhhe EhtefycalitiRidetdRigac fdliaahes be caused
group. As for the safety, a higher nunber of deaths

byanxéngize desteiction olethe ngeed miaropisd flogy ofupe bewelr disisymptoms
weirg gf’ilénug eWbé/I?het écglg %}/sﬁjaﬁ&’? %f cﬁ'glifrgfs)%ﬁ!: t’h?e lggfd L@ mlcroblal
ecy e nmay be cause an ensi ve dest ractl

spétftrdnhef tigchE Ineminwoatrha wifhl the aadwérspednine bf vableemycin, may help

s%n'pt onms_ were_ attenuated b the adm ni stration of
€xp mthﬁld%fﬁqrﬁﬁcie@§se”ﬁfjeb%\”6%t SHFPtFﬁeéF goreY: 20 spectrum

of tigecycline, in contrast with the narrower spectrum

of vanconycin, may help explain the difference
Rasbler ved between the treatnent groups. Results The

cou data or . each ani each tissue are |.isted .

05 do (o7 BT <o FREe PRUREIR & aBl5dr g ounts n

th@fabter dr®hi e ae8 oMBAHEAIR HRALScARAR nPide ®AGACH {istbleInspection of the
Inspection of the data in Table 2 reveals that in

dataria Jtabier reyeaduihet mrtmtre@nt \gmlmsttréEtﬁd aith test egiclgshthe counts in most
or éﬁglgkgal%w remgg rIg tlg% rﬁtrol %reorug naz;ggnlé g%unts &Qretrggasﬁl% 1% ﬁllagow

fréth 519 18AhiRdISarding bofie BoRel If 601D ahimaik. Iﬁe@mmbﬁsm&h}ﬁe e
was considerable variation in the magnitude of the

vafighiory@rthe Bagwitusieioh thenonczsig eQIntyindhpeontiod grosipg|cspeciably for
bord, PONeE.

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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The nunber of positive and negative cultures in each

treat ment group,

W@ 0vpAarizedns to control

and the p- values resulting from

were was follows: 27 V¥IT/US2004/028980
2005/ 023263 PCT/ US2004/ 028980 TABLE 2 Count of Col ony
Form ng Units Per G am of BAB&E&hd Marrow from

nts

200

OGsteonyelitis Study In bbitg Treatnent G oupCo ..
Cowtgidrglony, Eprmingdtity - 1P SLBSRE 20 MAEOw GOm0 ggpmyelits
sy 14 H9R97 400 505000 602380 7610, 000100000

822, 0001000 900 10050 1117001, 100,000 1200

13440010, $e0mdnt@GHau® |166006(GWiggycly €lounts (COU7Hn)6

300 400 (500 600 700 8Q0 Marrow Bore

Control 1 0 238
2 0 0
3 83,000,000 97
4 0 0
5 0 5000
6 0 2380
7 610,000 100000
8 22,000 1000
9 0 0
10 0 50
11 1700 1,100,000
12 0 0
13 4400 10,8000
14 0 72.9
15 0 106.3
Tigecycline 1 0 178.6
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0
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G oupCounts (CFU/ gm Counts (CFU gnm) MarrowBone
wae@enybs ne +00 200 300 400 500 600 700 800 9POT/LSIHD4/028980

Vanconycin 11250270.3 201315.8 300 400 500 600 700 800

400 500 600 700 800 900 1000 1100

Treatment Group | Counts (CFU/gm) | Counts (CFU/gm)

Marrow Bone

Tigecycline + 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

10 0 0
Vancomycin 1 1250 270.3
2 0 1315.8

3 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

10 0 0

11 0 0
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G oupCounts (CFU/ gm Counts (CFU gnm) MarrowBone
wd/ams023263 N +00 2530, 000, 0001, 040, 000 300 400 BODUSHO4/028980
700 800 900 1000 Data from Rabbit osteonyelitis
conparison of tigecycline, vanconycin, and rifanpin 5
| n mar[r watrh&i® QRoGPJr Coits @Fem) ti Geurkd Gm/?ﬁ’l)l n the
tigecycline and tigdgcycline + rifianpin_treatnent
groupg was 0, which |in cds™ son |t o t hBopeg oport|i on of
0. 33 ('—311'—'\L in— the lcontrol r1r4'n11|g\rl\'as__a_l__n;g.s_t_____T
stat|St|¥§NPVU@FUh|f|cant 6b 0.06)| at t hd converti ona
p=0.03 Ilevel. The groportions in|the vancomycin and

vanconyci n +2rifanpijin gy3oupe,00er € \not 1@mﬁmmﬁtiqally
Si gnifir\:\nt_L\/ Hlffnrnanrnmfhn ontrol nrnleﬁ | n
bone, [t he prgportloﬁ of 10(b03|t|ve cuIt&%es i njeach
of thg groupg treatgd W thyest arfti cl esgwas
statigtically signilficantly lower than the progortion
in the cont r &l groug. In af aninal nDdeIOOf
nmet hi gttt m=Tesrstant—Staphytococqus—aur
endocdrditis, 14 \kg bid tigecycline mas shovin to
be norje effedtive than 40 g\ kg vgncomnycion ( Muriphy,

1 1 ter-abh—Asent-< ammrt-haor 2000 AAL A1) - 2029 12
1"UNJ CTIT S A TCTToTITCT F\VAVAY) fon e N M . TIUZ Y .
Antim : -+

In a rlat nodéel, 15 dosagesoas hi gh as 800ng\kg\cay
were gdm ni stoered. However o i n theg rabbity nodel |used
her ei —the -administ j j n 14
ng/ kg |per dalf caused rel evdnt norlbi dityYand norjtality
in the animals (data not shown). Therefore, the above
cited dosage was used in this study. Even though the
goal was not to study the pharmacoki netics of
tIOEC: IJpe un r 1blts sone .dr ug Ievels.neasure

on pLtige

Erey

doqagﬁaryw tlb@ﬂ)lﬂﬂOM%ﬁ@fF
confirmthat drug levels in serumwere still above the

rifapp @ tofatmpnd gseupshwasdk vl 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

Gsﬁlthec@ﬁké@qh tm?fekychny&ﬁd @’@E@ychne +

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 model of methicillin-resistant Staphylococcus aureus, endocarditis, 14
mg\kg bid tigecycline was shown to be more effective than 40 mg\kg vancomycin
(Murphy, 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 above 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 confirm that drug levels in serum were still above the MIC of the staphylococcal
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hours after the | ast adm nistration. Mreover, the
wa@lewg/or®es di spl ayed a rel evant bone penetr at i BET/US2004/028980

therapeutic levels of tigecycline have been found in
straithesedil@fheatsedteatid last addenstetiohdviereovére thel dyhg has displayed a

concentration of f oun the in ed .bon

u is.
releﬁﬁ%ttch?@r—‘ pF%qtré%}aﬁtang ﬂiﬁ%f‘ tc 3&!{?@@ Péa‘a‘CLa% {FrheRR ound in the
inftddhd vRinFed b dae?: Th@'h?%href Bk patith o-f'dﬁ?g:ﬁbﬁhdl Rfthk Mhfected bone
Human Ti ssue after On ntravenous Admmnistration of

is apODemmglevaiti fmdaga mblich regoves futtleer stndet r at i on of sel ect ed
tissues in human subjects after a single intravenous
adm ni stration of tigecycline. The data denonstrate a

EXAMPEED: Sbistriibdidof Tige&tfifi€ in Wulnthn?TRER! £6G0ne Intravenous
hal f-1ife and a high volune of distribution at steady

Adwm@‘atlmeﬁl‘?%mher est abI i sh the penetration of bone,
Syn?l\lllls %)lc lgl HOW%;%nana 1on g% &qgc%d tls%ngs 1%(?1 81'3{1 ﬁ'l%]e%ts after a
human su &t en I nproves tPeat

smgB %tra(vblﬂﬁuslaﬂﬁﬁﬁhtrﬂm of Sgel@lcﬁﬁe oThd dwta pérasnsaacki Iﬁpidl dlsirlbutlon
i ntravenous ti ecyc i ne i n humans have shown

Phaﬁ%éﬁ‘l@’ 3 rojpngge half-dife dnd Hiigh yalusieRfdistypytipnet &%qlsbﬁ@téd They
furt@@ll ésfa{bglfsﬁth%rd?gnétpatlgg ggUﬁeS¥¥xﬁﬁv¢al Ei‘llu}rd;ﬁurlgf gg\ Uﬁh&’éfe%rﬁifcolon in

Istribution at steady sta es wt
humadsubjeatse [Pedettatigeayptdvee treaiggetsdf tohatnd joig infptichs.

St eSires phie pRR SRR BRI e o s 1 i fUpaiate shown
that fAER i§ b W disiributide bRge! Wil a @Hﬂoﬁl&ﬂ%alfs% R-doNWuRY and a

rats (18 mal es) were (%osen carbon-14 tigecycline at a
t

high gglalg@ fodlsgrllppqunglt Biga aie n Anamaljsiifdigsi with radiolabeled tigecycline

sugPa SR Stn S s PhpiftRRRE b higK VBT AESHBUR slady state

reptedéni peMdiratiol oftigdoycBne it tisédes i8810dih8 JurlOatidoatt Spragti@Dawley
end of infusion. For all tissues, peak radioactivity

ratsc(d R crates) AerogivVores sberb e Hgesychne atiddosage off3 mekedySR-minyte
infi Jhe r@clncentfe{i’lﬂh? ﬁlcltaﬁloa tlvi er\@%H F‘q alllt%a tirll 9&59@05?{%6 point at

| Ssues concen | ONs as
the knd eHthe mefusian hﬂ&\latsala, Q@,W gidarag, hdulfsl:lifhsirdhe &l efgimfusiandFor all

. kidney. In each of these tissues, éfgl*o% 3
tisspgi BFak TRioaEI Al FORSANTEHOR VRS Qbseryed F‘tnt et 3 general,
radfbrégt?\;l’g# WE wal &i@ﬁﬁ)%fgdrtétlﬁdgf‘ﬁésh&e wrtht€ hi'gﬁe@ k&%@ﬁtrﬂ‘(ﬁﬁls as

he objective of this study was t0 determne the
follpivss ben@rbdnezmarrewpemmarpgglsm thyroidospdennt aiad kldne)ofln each of these

tlsngﬁg ﬁ}ﬁyrg{w 8$ ar?::lg gli Cet ceoglgf]taﬁéra 181ﬁ gllng%ﬁilmnlgl tlS]SI?thIO dtrea under the

conSAMBIRE- Y Surb@liefladnowhsnll ect s schedul ed for 1ung,
colon, gall bl adder, or bone surgery, or a |unbar

punEheietiseiive ofriestyfly sias to detonlies B issusfandgorresponding serum
cor bIEHF o e UTMCASLBEEH U foBNE PR Yool 8RR 8les,

r'ssue ing o
bor@ahiddyaddiar fluidosampis dveréMHéhl fral|n @‘ubjébld seleslued foolufAg,tolon,

gal}%gqgiﬁgrc gr gclflnbeJ s%(r:gter}g,uorr Iaqgmgzlflrrp%relcr:t%/lrea\gvh(fr wré?eugrl\szen z? an(g)llé rd%se g'fz
tigecycline administered intravenously.

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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all subjects at hour O (before the first dose),
minaper Seiumatvas yolBAtedi froum el stgends atfhound (iséfore)the At dade),t he
tine c espondi ng. t e/fluid . collections.
DG Dt SR LB 0] “hARS (A SATAPRIGINE to tissue/fuid
coliBefk dTRGud shd LeuARbNRAtrSRIn wisHddmPRldOWeording to the method set
I nvesti gational Parameters for Serun1Sanp? gS ﬁ
fortbbelowran serum and ti ssue from study subjects mho had
received tigecycline were analyzed according to
nmet hods that had been previously validated. Serum

Inv§s@1'§'9t|1&ﬁll PRI mSIRONr 8brubd Sadple®. 2 M) were mixed with
.6 nl internal standard i n 10 acetonitrile, the

s u piamrdc%nﬁhugmpsgm el tissuel frymesglgiyaﬂmbj ectsevhaeliddeesived
e RSt P e BRoa T Bl T pERBL SRS waipess

Seriv@lsempied pfd s @idvial iaidx0.216l) Wré/ﬁux&hem sleamWaferadl @t&hﬂa&d in
by and anal yzed on PE SCI EX "Anal yst" version 1.
acelgptrilgathe suprRgiant qvapgrated tofryngistand theazsigae ngmwgutwégl 200
t
mlcg(gﬁ?%%g)tb?lg ﬂ%%r \;ggqugﬁc(tw?ﬂl&roﬁ{erg) %? t&%@on&éﬁl{%d?s%{ﬁpm were
injeatzd it and/MMI/MAS. ser um and synovi al fluid sanples, 10

/lq f th | d | Dbl , d 30
g/ Fher e ¥ ARac AL oL By e @A L S O A B HEPR8 1
soﬂ(%%frseg )Liféarlr Q%Q’eis?(ﬁl Wt/hm/))z wé’l%%démvz{saggd ROSBThih tl?enﬁjeshﬁggf the data

0 ng/m’), prepared uman serum were analyzed
for \;hetChh}eranm swvenfThedpwar baitplf esantltawnﬁms I®oighn] fogaérum and

oG GRsb RN s B 693D s or e

mn@@gh ieet of tlssue sanples For bone, two sets of

quallty contr ol ngégf at 100, 500, and 1500 ng/
werQuaélrﬁthréxﬂ sa«mplﬁs rﬁ)gblOWdQStmgéQDeneéamﬁ%ng/ pand high

1S B 500 e AR TGP 1 e

Forb@l&bﬁ[ gdll lﬂh&ﬂddﬁfanm ltﬁhlgtshﬂhpIeB aWwotsets P Qﬁalﬁg/cgnti@rsaﬁlp&s "EDS, 500,
run consi dered successful if no nore than two
andqléap Pw V&%ﬁ@m}we&a\w&r gach ety of tissiecsapplash &'oF honge twopets of

quagtt@ %%éo/i’ rré)tlé%raQ §ho, 8. 44 1308 o Mékﬁn%@%cﬁglm %m&séﬁ t]gssue

e sane concentration wer ut si range
smﬂphm quality control sanples at the sane concentratlon

e e i (P etaer a2 08 e gor el ana

synb@ROMIi@ dnd &Em 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
of 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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for Serum Sanpl es Tigecycline was neasured i n human
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corifipé or ssspleiwes added G08awinritars pbiatemgal stanilardtwarkingisogon and

mcrollt s of nobile Omcrl
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ref uor oa |'ow ra OXI mat e
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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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m xing 100 mcroliters sanple with 900 mcroliters
whbk@sk2irzesran serum and anal yzi ng 200 ni crol i t BEBUSE004/028980

the m xture as previously described. Quantification of
wire gédated biymaixing 196muirolites sahplewath WY rowwnaers dtank haman serum

t andard rve prepared i.n the appropri at. rix .and
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presented in Table 1. Results of standard curves an

sapwplgsh et eplibrasors apd guaiy eentra) sagpleg ware wighin range (85-115% of
est i gat | f. I.SS 0
g R R SO PBled i T B U T gt veg and
catibrapes aferpresshiegah Talsle 4par aneters for serum sanpl es
above. The standard curve working solutions were
prepared at approxinmately 10000, 8000, 5000, 2500,

In@%l’gaiﬁ_gl PAdfhetcR RSt ﬁ@sug@/agiplesm the day of 15
anal ysI s, MCcroliters o he wor ki ng sol utions were

addestotlosat@pmapdofitetriab staedard solptiodweeprepired paparisvestigation
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PREYRFIRE foF eEuh S2RlSS &BSt iﬂﬁfé‘&g?% Fuﬁﬁﬁ%‘?{k‘(“ig&ﬁ‘gqlgwere prepared
atRpSaieaté1a 0069, 8b0@t500s, 2500, SnRbsd Y1 000aHd ST mgmAMDifihe day of

Because of the lim'ted availability of canine gal
anglyatsdél micrahtierseofdlt warkirgsaligtians werpadsded te 20hmgsif Hinthgrie

curve for. th | Y SinS g l.adde Colon_ .
rfleSaltarcro® S8 0G0 G, PAEPR0PR0, o Rl 0 fRRy anive
tids0¢ whhaubafiatedsoshhargadshe B pepat tisadifibesors Aequality control

extraction procedure was as follows: to 200 ng. of
sagwlgsh Beedse of theilimijedcayailatility of caiamgpid bldderaering cplan was used

r r s
oA o RIS, 0T, Sh LB DI BTEER YL fown o
becandpprdpuigecsubstituttGnatiir dérethe analysisiODglIrpaddeosagpies. at e

the layers and the supernatant was_ transferred to
cent HiF gac qurocesiyreryas %%tf‘?g%f%: 7% rag aperlivraier gylity control

oxds'éﬁﬁgﬁasi dUd8d SRAH infefhal Jg}ﬁlafcﬁv%ll)ﬂéﬁ?sdl‘ﬁf&x and samples were
reconstituted by sonicating in 200 mcroliters of

handigehized hsing a hand honogenizst.i The samples Wergeentethged for klhminutes at

N/ VB, LG NB/ i i th t h
150 I sopardys Bed et S g iy Pl T Acdipuge woe
TN aghpRostwete Eeshotdled RRISIMIB iNBBPRI Vafe. TRIHERi W eeSreconstituted
Sanmpl es were anal yzed over several analytical runs. On

byespntrating iro200smieptlders o mobde phass angd 10 grpioditess wesningreted into the
I Wt | t
e BTSN SLORAGH ULt SORE TRl 2
sagiphst iSyndwalnfdid sxmplep wery dxatactedl in thesamk stfer Saefuhesamples.
bei ng anal yzed. Sanpl es which had a neasured
c on(:‘%rw}?lﬁs( Veis a@ialé{éq over peisral gmalytical runs. On each day of sample

analysis, a complete standard curve was run, along with quality control samples and
tissues. The standard curve was prepared in the substitute matrix appropriate to the tissue
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

34



10

15

20

25

30
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a correction factor was cal cul ated by perform ng
andjthEeeoyesyrasepsicsopfactog stag ﬁﬂpwlé@d&dm@sgwwg|adn1§ard1egresswn of
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oAl OH Sl A AR 55, EAPLL R REPBY AR vores
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e Pl e e ety RS CyaPaswsis e D and 132% of their
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¢on TP atiSh tlgecyc I'ne 1n sy nOVIa
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centrations sim e Sa es were wt
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septed.in Table 4, (t noyv
R§pfiF § Sa%eswégmeﬁ?t%\% 1@? & éfes gtﬂfﬁ) 345%\? .(S&a%talal hil)
di stri bution phase, with a prolonged half-life and a

hi gh vol une ‘of distribution at steady state. They
Résufts her establish the penetrati on of bone, synovi al

flui n all Dbl ad col on i.n hunman :

subj Eis B SomRraiedh 7o B R B ey i and 2
hifh VbRmzRP\distratiitidn @t Stkddysudte. Omh@ﬂﬂlrtﬂépés%ﬁﬁiﬂt}fe%ﬁétfdn@ﬁ of bone,

of tigecycline as conpared to data from serum at
syapyipd Byds upggall bladder, and colon in human subjects. Additionally,
concentrations in synovial fluid show rapid distribution and prolonged retention of

tigecycline as compared to data from serum at similar times.
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TABLE 4 5 10 15 20 25 30 35 40 45 50 55 Results of
Ti ssue Analysis Calculated *BQL = bel ow quantitative
wo powss326§ t he assay (<33.2 ng/nl) Sanpl e ConcCREit/Usionoo28980
I.D. (n 2/21 Tissue 001 8210 Gall Bl adder 002 1560
004 41.6 BonBABDES 20700 Gal I Bl adder
007d33.3_50ne 008 79.3 Bone 009 1890

Gal | Bl adder
006 46.5 Bone

Idelo&tlarltitatigl ]igia &félllg assayéfi}i.ng/nﬁq
Bl adder 016 824 Gall Bl adder 017

93. A.BonemN18rigie50 Gal |l Bl adder 019 18900 Gal
H20 260:sBene 021 86.6 Colon 022 50.0 Bone

Reﬁ 1 Tisw On ysis C t
BoneSamplg SCogeraintieny | |
Bl adder

002 1560 Gall Bladder
004 41.6 Bone
005 20700 Gall Bladder
006 46.5 Bone
007 333 Bone
008 79.3 Bone
009 1890 Lung
010 141 Bone
011 7640 Gall Bladder
012. BQL Bone
015 8400 Gall Bladder
016 824 Gall Bladder
017 93.3 Bone
018 3750 Gall Bladder
019 18900 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 Gall 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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023 1180 Gall Bl adder 024 BQL Bone 025 1550 Gall
Bl adder 026 91.2 Colon 027 BQL Bone 028 598 Col on
wO2®582%6 Gal | Bl adder 030 BQL Bone 031 5960rCHI52004/028980
Bl adder 032 938 Gall Bladder 033 BQ. Bone 034 3480
GaII Bl adder 035 778 Gal IT8BhHder 037 3850 Gal |
reBlE gs °"“‘8‘§ 4 JBone 039 198 Colon 040 1500 Gall
§t‘ 8 dder s Col on 042 238 Gall Bladder 043 995
5 Colon 045 814 Colon 046 BQ. Bone 047

S“"“”zi tﬂ“%““’”‘“‘“gms BQL Bone 050 618 Colon 051 653 Lung
on

, 052 e 053 BQL Bone 054 36.1 Bone 055 118
CoI on, 38 WO 2005/ 023263 PCT/ US2004/ 028980 TABLE 5

8 159 4
10 130 4
12 46.4 24
20 I 12
22 181 4
24 65.0 12
30 37.8 24
33 259 24
38 65.7 12
46 55.4 24
48 45.0 24
52 70.6 4
54 70.9 8

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-
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,
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
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 Grove, 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

absorber and de-ionized water were used to trap radioactive carbon dioxide generated by
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Results of Synovial Fluid Analysis Cal cul ated Sanpl e
Concentration Tine |I.D. 5n /m Hour 439.94 662.812

W@1994232631 304 101246. 424 2011112 221814 2465. OBCI/US2004/028980

3037. 824 153325.924 3865. 712 4655’. 424 4845. 024 5270. 64
coROmdiich ABheEXAMRE ih Bie oXidszone Biiodtaliqhots iwsne fransifertes! to combusto-

Treated wit j lJ ' tud
cofea earer s [GEpeE GERa Con P adier S data o oor
N Al $RESR DYy WaenSinhshy (@dst 51860 GT SIRéYa)USdrb thade using a Tri-
phosphor imaging, followng a single 30- 25 mnute 3

Carg/M@leﬂ ATOQVR Higus! acnﬁlddgtlmcwerdi@]mbﬁ(ra&@@&@rﬁu% Peners Grove,

] G S e R QO By RS OB e
coReaddd thRINinte MG A3-pRY Blifiite EBBBA LY ise oBéktddanit d‘tzﬁlﬂhnds of known

Canada. [T14C ecycline was suppl.ied by Amersham
radipaefivaty; rbnﬂuenqhagueé@hfémd@@d WB%ﬁk’rt?I}Plﬁ%bBS%lééﬁaﬂi;f@ﬂned spectral

int;llhé:){: éf\édeit teQ'rlal %ﬁlgack % gap&zir@ gf | Bfie YR%er 11 ?Ms%e%@tti(gn were

ng, resp eCtrve I'lTe water was use
deffinke ad trécd b]ztdkgmandaus d03| ng soI ution. The liquid

o A 55 Sl B SN OB g v

B&gﬁﬁgﬁgorla{bﬁteg YORALS MO and MRIré Qﬁ‘d}antgai forat "l@a@?&neagge% prior to
Tri - Sampl’e Oxr'di zer equi pped an Oxi mat e- 8

thRetagtoif the shurtyo rkte; lntr:S@nplllSedOS(r@ambéllon eﬂl PAU@KI&D G, p,repared by
dist%Y\\n/}r?é g99n?gv St unllalfb)ele\gqlgecyc%%e Br?(li 559 nn?gu (S)’f fl%}-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 ['*C]-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 variation in the thickness 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
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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/
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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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equiy. / The ssues W
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iS4 (Vkih Ghd ﬁ%lll fAGF 11{1;1(9% P8 G5 Wrah Giko €TARAE ) to /()g%urs post-

was greater than 0 ng equ /g for nost (70
ddse SBimed. anmp@sw@bnmtramns\m‘ d' C&dgmhn@rdclyvedtra@nmuthasn Long-
bral n.

SETNEN T NN IR e —

cdnb&HHE8nd@,.. ) vaRE bbsepraan tHeddnl @ $nf@dion (0.5 hour? for skin, uveal tract,
[14C] -tigecycline-derived radioactivity (Table 6)

plagmaemansi balgwh TakledPt Thy Esux o dGlitiggencling-deiieed radioactivity in skin
1
ar RSP a0 R b b bedHeetily. JBHE AU Ty

ti gﬁﬂ'?dqlnevdehhed hdicaxgept inakirndndaeed, tradct deyl,092D6 ed 233288 ng

skin, spleen and_thyrojid ( ble 6).. By 336 hours t
equis Y SRERHvebh c Bt tm%ma \reévfprz%ﬂt #nd waﬂ izt Merehy and 20

hdlfrgnrésr?)%(? gr ﬁleeQ% Mo/ HA) £ 18 GERIES RS quédiidRsle nﬁléhlﬂg since the

nd ¢ r, the concentrations In these
elimisstiasp{asesne, thet Mmtmtlomtmﬁsgroﬁbcbosld ot beadaatified atthycertainty.

THE RSN GLEBF EHERLAIO0 08 AR DRy 1 SOHE,
l(<)|/ ?‘rgg/ﬁleatrl]sd%{i% ?la@rﬁg c&ﬁ&éﬁ@htﬁarﬁhﬂ&&ﬁex@%&er"bﬁ&ﬁoﬁb&% skin A8Vaveal

tract at all time points (Table 7) The overall highest tissue to plasma ratios occurred at 72
hours in skin (179) and uveal tract (393). The tissue:plasma AUC ratios were 8.45 and
18.0 for skin and uveal tract, respectively, and indicate that these tissues selectively retain

significant concentrations of ['*C]-tigecycline-derived radioactivity. The data suggest that

radioactivity selectively partitioned in the melanin-containing region of the rat eye. Mean
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respectively. 30 Using AUC as a neasure of tissue
burden, the bone and thyroid had a nuch greater
wheoders2ehan any ot her tissues. The hi ghest AU TEE2008028980
were in the bone (794704 ng eqghr/g), thyroid (330047
tisB@: @mbéntgtions of raddaytivilyan d3¢ hdG9 7@ sk @dhuveg)) track ebhiayd to 8
(70704 _ ng eth/q thyroid (33047 ng eghr/g), spleen
m@j@@g@ ey CFENSYand 1iver (53527 ng 43 WO
2005/ 023263 PCT/ US2004/ 028980 eqghr/g). The tissues
with | owest burden were the brain (2865 ng eqhr/qg),
fat (3500 ng eqhr/g) and testes (10303 ng eghr/g).
AUC exposure in bone was two-times higher than the
next highest tissue (thyroid). Tissue:plasma AUC ratio
val ues were greater than one for the majority of the
tissues (Table 7). 5 The termnal half-life for
[14C] -ti gecycline-derived radioactivity ranged froma
low of 5 hours in the fat to nore than 200 hours in
the bone and thyroid, conpared with a plasma t1/2 of
24 hours (Table 7). Tissues with the | ongest
elimnation half-life were thyroid (804 hours), bone
(217 hours), skin (182 hours) and kidney (118 hours)
(Table 7). The tissue: plasnma concentration ratios
(Table 8) were greater than one for the 10 majority of
ti ssues, with the exception of brain, eyes, testes,
and fat at the 0.5 and 8.5 hour tinme points. At 24
hours, all ratios were greater than one. The hi ghest
tissue to plasma ratios occurred for sonme tissues at
72 hours: bone (414), thyroid (56), skin (19.3), spleen
(16.7), and kidney (11.1). The bl ood: pl asma rati os
were greater than one for all tinme points, suggesting
that there was substantial partitioning of[14C
-tigecycline-derived 15 radioactivity into bl ood
cells. The distribution of [14C]-tigecycline-derived
radi oactivity to nelanin-containing tissues (skin and
uveal tract) in Long-Evans rats was al so eval uated up
to 336 hours post- dose. Blood and pl asna
concentrations of [14C] -tigecycline-derived
radi oactivity in Long- Evans rats were simlar to
Sprague-Dawl ey rats (Tables 2 and 5). Peak
radi oactivity 20 concentrations (Cmax) were observed
at the end of infusion (0.5 hour) for skin, uvea
tract, plasma and blood (Table 9). The Cnax of[ |
4C] -ti gecycl i ne-derived radioactivity in skin and
uveal tract was 1997 and 2502 ng equiv./g,
respectively. The AUC of [14C] [14(C] _
tigecycline-derived radioactivity in skin and uvea
tract were 109296 and 233288 ng equivhr/g,
respectively. The terminal half-lives for skin and
uveal tract were 473 and 20 25 hours, respectively
(Tabl e 10). The half-life values are of questionable
meani ng since the elimnation phases in the
concentration-tine profile could not be identified
with certainty. This is also reflected in the
extrapol ati on of AUC data for uveal tract and skin.
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The tissue: plasma concentration rati os were greater
than one for skin and uveal tract at all tinme points
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Table 10

Sﬁ?“?peo 5
Brood129
Uveal

Pharmacokinetic Parameters of Total Radioactivity in Tissues Following a Single 30

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

Tin AUC AUC
Ngeqhr/g | Ngeqhr/g

Tissue:Plasma

AUC

Tissue Type | Cmax

Ng equiv/g

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
10  Tissue:Plasma Ratio Following a Single 30 Minute Infusion of [14C]-Tigecycline in
Male Long-Evans Rats
0.5 Hrs
1.33
1.00
2.05

2.57

24 Hrs.
4.81
1.00
8.76
25.7

72 Hrs.
5.05
1.00
179
393

168 Hrs.
5.05
1.00
179
393

336 Hrs.
NA
NA
NA
NA

Tissue Type
Blood

Plasma
Skin
Uveal Tract
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5 Tabl e 10 Phar macoki neti c Paraneters of Tot al
Radi oactivity in Tissues Following a Single 30 Mnute
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Pl asma9751912923129381, 00 Ski n1997473582871092968 45
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di stribution radi oactivity to tissues was eval uat ed
Ug@lytlm ing Bavmetbgd)fetlSlShﬂSrlS suggesiveofiarversalargeowdunadldistohution.

ThR AR iR E bR R MR B P e SR sl OR n rats ang

dddsS 3l 8énekAPthe lelimindtioh omacmsﬁfrmdn@dt of tiR thsw@Rvasfslower than
infusion (0.5 hr) for nost tissues. Tissue

the sate &iont BlesBms were sinilar to a study conducted
g;te\elzgélj\élden\é dl?( tltoﬁg {' # ’ééﬁlgtg%eg&/?clﬁl%gcfehg %Hﬁgﬁwty itﬂqlssues of Sprague-

|gecyc Ine 1nto-a var
Dalelyirats wess highes thgg @skatsha\aat olosteofitiee fimk @bgﬂs \/Dnlswmméentratlons of

[ stributiaon ndi ng .confir t
33!%‘%‘?‘05% 3tdRs &P“rér}ﬂli ‘QHSt\Pé?‘{?gée‘a’fned? 3 omees E?Eat}"ﬁ o ey end of
infibon HRGS: ByB3gaRafatondeiBatRIns M Pétel #rQf, kidney and skin dechned
radi oactivity from nost of the tissues was sl ower tha
tolIP%,He2 Y%t ®1§% ami pl43Sial Cie valoes; esspedivebns of [ |

gg]r aﬁjﬁg“ CXRF h the h{jg%%st\fevelsroafdelxggs%trel 1\§1I §1X'ague awlséy 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 is also reflected in the extrapolation of AUC data to AUC.
The tissue to plasma and blood to plasma ratios were greater than one for all time
points, suggesting that there was substantial partitioning 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 [14C]-tigecyc1ine-derived 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 may account for the sonmewhat inconplete recover
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starﬁlafchv @posurel osthesestprlatdseo (AdKTJerém stovape phasphdr Serbaisdesulted

gher than the next hi issue (thyro
m[alr&kqblf MLy ierranse thet ¢ et L9 @ytegpgﬂag SPrSHRsRckivities,
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quantitation). The dynamic range was linear across four orders of magnitude from 0.221

to 832 nCi/g.
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high affinity to the kidney tissue. Binding to kidney
tissue is also known with tetracyclines. As
waledosomzeed by QABAR, radi oactivity present i nPEEUS2004/028980
ocul ar tissues was selectivel¥4partitipned only into
t he Tmsloaclusondrssed crinegnttatiogsies| df]-tideeydinealerivedicididantivity were
1 dition to the skin jn the Long-Evans rats. The . .
higaPt BPSaES YR AOP BRI 14 Bl PO TIATN: PLETBHY F Shmination of
ral RAEERAGL frdth indosBbf @dshes waERs1RPdrhgh RE rRE HOmPpIRANA. SAUC was higher
suggestiing a significant |evel of exposure and a long
fom aofst figsies. thatrplasns, engassisgthatoneli of 8¢ tssuadyvans sloy inleEminating

sue ect%gﬁgggﬁhgg, eval uati on of i ntact

Y di s

['é éﬁ%?VdF%v%EV% {dFd4ctivity was present in this
organ; however, it was not possible to associate the
| ocation of this radioactivity to any 20 specific
ocul ar tissues. Concentrations of the 14 standards and
28 (CS determ ned by conventional |iquid
scintillation counting (LSC) was simlar to that of
QMABAR eval uations for these sane standards. Exposure
of these standards to 14 different storage phosphor
screens resulted in a reliable MID response that
correlated with the LSC determ ned specific
activities, 25 suggesting that intra-day and inter-day
variability was very low. The CV and accuracy of the
QMBAR net hod were within acceptable limts (< 209%.
The reproducibility of the M D response and good
correlation of the specific activities between
conventional LSC and QABAR denponstrated that the RBC
standards were of uniformconcentration of
radi oactivity. The variability observed in this study
was considered to be related to 30 various aspects of
cryosectioni ng, QMBAR techni que and i magi ng anal ysi s.
QABAR was shown to be reproducible with a sensitivity
of 0.221 nG/g (lower limt of quantitation). The
dynam c range was |inear across four orders of
magni tude from0.221 to 832 nC/g. 51 WO 2005/023263
PCT/ US2004/ 028980 I n concl usi on, tissue concentrations
of [14C]-tigecycline-derived radioactivity were
hi gher for nost tissues conpared to plasm
concentrations. In general, the elimnation of
radi oactivity fromnost of tissues was slower than the
rate from plasma. AUC was higher for nost tissues
t hat plasma, suggesting that nost of the tissues were
slowin elimnating 5 [ 14C] -tigecycline-derived
radi oactivity. 52 WD 2005/ 023263 PCT/ US2004/ 028980
What is clained is: A nethod of treating an infection
i n bone or bone marrow in a manmal
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conprising admnistering to the mammal a

phar macol ogical ly effective anount of 5 tigecycline.
wQ@200Fhe326et hod of claim |1 further conprising PCT/US2004/028980

adm ni stering an antim crobial agent selected from
Whhrgs gragigd gsonsi sting of rifamycin, rifanpin,

ni fapentine, nifaximn, or streptovaricin. 3. The

nmet hod of claim2 where the antimcrobial is rifanpin.
1.10 44 rﬁré?ﬁod@tt&ggnggn Hg@dtl;&:ln béner bon¥hBESwW & mal

infection 1s conprised of a pathogen selecte&n?Pom
confpgisgrgaidmisistesing ta thg nofmmgalanpmeygadalegcddyciffeciivg argowrnof
.positive bacteria, anaerobic bacteria, and aerobic
tigys¥tl¥ki a. 5. The nmethod of claim 4 where the pathogen

Is selected fromthe group consisting of
2.5t apiyd [A6R6E YBelait | TR%IRR 36k Bfisin MM @A IAGERId dMntimicrobial agent

Haenophi | us, Sal nonella, Streptococcus, 15
seteatedritsiya dteegrperrecsistim o eriBovetu 8 fanmia yefaperiing, rifaximin, or
stPsg%dogDnas, Nei sseria, R ckettsia, Pneunococci,

BPEVETErM a, Pept ost rept ococci, Bacteroi des Legionell a,

bet a- haenol ytic streptococci, group B streptococcus
3.and B membaef €aim 8 whEhetheahtiaitrefialds aifamfpnwher ei n t he

infection is conprised of Neisseria, Mycobacterium

St aphyl ococcus,, an e hilyus, 20. 7. The nmethod o
4.1 al TRGGGEH 81 oL 1 o SBBFsDS WREdAps SBpRd of a palhogen
seNRIASRIrh the gTBRY Ofisistifly 8f oMHCRBAGT EhAckiMal HasT $ddltRRibacteria,
Mycobact erium | eprae, " St aphyl ococcus auréus,
angeraplnagsoecand aspribiebaetatias, or Haenophil us i nfl uenzae.
8. The nethod of claim4 where the pathogen exhibits
antipiotic resist 9. T th f i ere.. ..
Stne i bed BELRLERherine PAROFLERAH i it EphoFoising of

Stdphi6vdst st Hbigedbad®t Myebbdcidriung Hahdpheys, ShlpapRptSmdprococcus,
resi stance, tetracycline resistance, oxytetracycline
Eptgeibgeiarieecae dbigiogesaunescheichia dsendomarias Naissgdg Rirkagsia,

Pﬁe%ﬂo%{)@c’?Cﬁrevot??&%}?%é@g{r&%ogo%y BL OSSN 1Y ?&hg{ljz,%%ta-haemolytic

resistarice, g I'ne resi stance, c&phal osporin
strepRicstdgreyp Bispeptbtaxacaml sp@ockiassce, nitrof urantoin
resi stance, trimethopnimsulfa 53 WD 2005/023263

PCT/ 1JS2004/ 028980 resi st.ance, .pi.peracill.i n/tazabactam
6 csi LREREEOT RESARY SXatrsi Heah GEURLE CoURASBHyETaseric
MyESHaSlePRRE StdpR)I6ERAN aRd Heemebmnge, penicillin

resi stance, and nacrolide resistance. 10. The net hod

of claim9 where the glycopeptide resistance is
7.vancbirgmethod e pletm Arderan thefptectien keamprised ef Meissetider e

' h ' 0 Sé '
g ORI PR BB ol I DR QR0 s s
Stob koo ECapitter i) w0 floamopilus ilfledpicoCOCCUS pyogenes.
12. The nethod of claim 11l where the infection is

co i sed of Staphyl Qqcoccus o o .
8. rer1’"he method o?clagnyl quere the pathogen exhibits antibiotic resistance.
9. The method of claim 8 where the antibiotic resistance is selected from the group
consisting of methicillin resistance, glycopeptide resistance, tetracycline resistance,
oxytetracycline resistance, doxycycline resistance; chlortetracycline resistance,
minocycline resistance minocycline resistance, glycylcycline resistance, cephalosporin

resistance, ciprofloxacin resistance, nitrofurantoin resistance, trimethoprim-sulfa
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aureus. 13. The nethod of claim 12 where the
St aphyl ococcus aureus exhibits an antibiotic 10
wo emserance sel ected fromthe group consi sti ngP@f/US2004/028980
gl ycopepti de resistance, tetracycline resistance,
resistanee,yipérnailméarchiaatameresisende, giokifloxaasirst smme, vancomycin
vancomnmycin resi stance and . resistance to a. .
resgitapcs [EFEPIARE TSNS ORGTIC BINHET SN ] YRTPLLS feaistange.
The nmethod of claim5 where the infection is conprised
100 A ReLIRRAILBSimIAWASE Mhd gl%éo'%eﬂﬁc;le_ rEbiStali®y 8 Qen @m &irfieistance.
14 where the Acinetobacter baumanii exhibits an
antibiotic resistance selected fromthe group

11condihs matipdutf chaprianberpdrd pathagsh 4t selreted feamp thst growmeonsisting of
St{p%? ﬁé{’%@% ‘r%f‘rﬁ}%s L.thé#){lcgcgofcgtlfsgeﬁzcgﬁ%éﬁsg rEi;r%ptococcus pneumoniae, or
Strepoesaak pydgehésazobact am resi stance. 16. The nethod of
claim5 where the infection is conprised of
Mycgobacteri um 20 abscessus. _17. The nethod of claim
1216 Whemethadkofigaimpiacviase thn! Bt isgompiis it Japilococous
ifloxacin resistance. 18. The method of claimb5
where the infection is conprised of Haenophil us
i nfluenzae. 25 19. The nethod of claim5 where the
13i nf dde ineathddso fodamyr i2swhiere theEYiepydrocoy stufeus ckbabits 20 antibiotic

T b S A B SO,
reseacb)SANOEY 18 9&Ktant d, mIthrilifRiRRenod, vah@nich whielaAcd ARl

infection 1s conprised of Neisseria gonorrhoeae. 22.
resiyhancade p slycplcyeling antibiofp ether tha tﬁgﬁ%@gﬂ?-o nis conprised
of Rickettsia prowazekii, Rickettsia typhi, or
Ri C . . el ' .
14 et o Rl Slhere i inf QBT ol §f Ay hacger
bammutrod of treating a joint infection or an infection
of surrounding tissues of the joint in a mma

co I sin inisterjng . to the l a . .. o
15phan b O B T Lo R et g e i exfubityan antibiotic
reststancé R61e8Bd efh AE gfdupl ddhdistiny d@phaI&pBFih $dsiance, ciprofloxacin

adm ni stering an antimcrobial agent selected from
resiftancgs wirplusamisingesisigness trimetopyici-pylfa iesiatapéean and

.rifqggﬂtigetlgkga &gin, or 10 streptovaricin. 26. The
PR GH E o AP &S Wiere the antimcrobial is

rifanpin. 27. The nethod of claim 24, 25 or 26 where
161 he Tihemethoddor dldmcOWhere Sleslinfdctian pudonggsed ofklyesthicetbrium

fromthe group consisting of gram negative bacteri a,
abgfiessiSposi ti ve bacteri a,

17. The method of claim 16 where the Mycobacterium abscessus exhibits

moxifloxacin resistance.

18.  The method of claim 5 where the infection is comprised of Haemophilus
influenzae.

19.  The method of claim 5 where the infection is comprised of Enterococcus faecium.
20.  The method of claim 5 where the infection is comprised of Escherichia coli.
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anaer obi ¢ bacteria, and aerobic bacteria. 15 28. The
nmet hod of claim 27 where the pathogen is selected from

wo b@sgexnep consi sting of Staphyl ococcus, PCT/US2004/028980
Aci net obacter, Mycobacterium Haenophilus, Sal nonell a,

21.5t 1 €p¢ RRARAWT claiitsorbe tHeah fedt @R comptHeE SRV 8 ria gonorrhoeae.
Escheri chi a, Pseudononas, Neisseria, R ckettsia,
Pneunococci, Prevotella, Peptostreptococc

22 Bacil be Bicthed af sl revhee thedpiectipmissomprised ofRigkisiagreazekii,
: - | d spirochaetes. 20 29. The

Ru%é?ﬁ%agg§5ﬁ?2%%%%§%§ﬁ§?@in the infection is conprised
of Neisseria, Mycobacterium Staphylococcus, and

23 Haeirbphiethesl. of 8Gim Bheharein ilodinddctioh aaure2 Ostedmeyaditia. t he
infection is conprised of Neisseria neningitidis,

Mycqbact er i t uber.cul osi s, cobacteri um | eprae, ..
24.o{ aprrbes et Hea b rdne: fetiont i FRECIE o Shrad ity ssuggof the
joifias ARRhbScInPrsiatnisinglo the RganfBAINOshaghadledidalR effective
where the pathogen exhibits antibiotic resistance. 55
ampymty OBeazBRG3 PCT/ US2004/ 028980 32. The met hod of
claim 31 where the antibiotic resistance is selected
251 ¥ OFhe RRQUHR1aih ABHAL! hypisinBERlifbletihE of ERRIAIMA agent
gl ycopepti de resi stance, tetracycline resistance,
selected Fomahy gioup eonssingtod nidamydoxyfampin, néapepisnes tidaxiwjn, or
chlortetracycline resistance, mnocycline resistance
SUGHIRGEGEY i ne” resi stance, gl ycyl cycline resistance,
cephal osporin 5 resistance, ciprofloxacin resistance,
26.Ni t TRE WAYIURIABDISSHIRRE e anfiiBbHIARE lrif?;rﬁ%ih.f a
resi stance, piperacillin/tazobactam resistance,
nmoxi f | oxaci n resi stance, vanconycin resistance,
27¢ ei dbpmetiad afehiimiZ4ndeor Hewherelthe infection & eomawisegafa pathogen
sel chgc{ ﬂlfnlnqﬁe rg%?lk:%&&@&ﬁlg o%éranq— Ht?%a%é Bgcger?z{ g{;zln?bgglt? m%rﬁ,
e gl'ycopepttde resPstance s vanconycion esi st ance.

anaktbbidbactérey, aid haobiobactkta.m 28 where the pathogen is
selected fromthe group consisting of Staphyl ococcus

aureus, Staphyl ococcus epiderm dis, Streptocgccus ..
28, pnedfpAieHiod %rclans@ﬁe%lt%% ﬁem@og%&éﬁlggte Aesm e &R JopRisting

o e : ik §
of g{agig{%d&%, AR Bl BR Nh8EL /PN, ﬁaél:r]rgcgﬂflhﬁ &t iPdnella

ococcus aureus. "1536. The net of 'claim 35
Streprececuh Engtrabivyérovees dztaoacarass, Extlicpictig, BreudombhisoNVeisseria,

RiGIEG G BBt by Eickrlce P BT LG aclp 2l Lefiouella, beta-
hadFhal96Y Stkdpasob 85 brdhf RCrept®Rbdtus ahd fpirah&tance,
vanconycli n resi st ance and resistance to a

gl ycyl cycline antibiotic other than tigecycline. 37.
29.The The nidhpdaaf ciaini 2% wigerein dheeinfestion i coptnrised pEheisseria,

M)/%QE@JQ@M, ﬁépl@%cggctug,ba?ﬁtﬁc[emopkilus.

30. The method of claim 29 wherein the infection is comprised of Neisseria
meningitidis, Mycobacterium tuberculosis, Mycobacterium leprae, Staphylococcus aureus,

Staphylococcus epidermidis, or Haemophilus influenzae.

31.  The method of claim 27 where the pathogen exhibits antibiotic resistance.
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20 baumannii. 38. The nmethod of claim37 where the
Aci net obacter baumanii exhibits an antibiotic
wo emserance sel ected fromthe group consi sti ngP@f/US2004/028980
cephal osporin resi stance, ciprofloxacin resistance,
32ni t rigfeun@Rddbtldigs3 ISWAte ehe dntibiteichreqisthiBessibdlécted from the group
resi stance, and piperacillin/tazobactamresistance. 25
copgstimppd mgthigdbin eeistangs. B PEPGHEledes HiancenfelragicHRe registance,

xSRI Bl C IRREL R he ReRBREE B had RO FesllERORT, |
mifiodyiclihe xattance asnalyaliteresiSBndDg RO YIS lRR2E68stance, cephalosporin
PCT/ US2004/ 028980. 41. The t had of claim 28 where fhe
resisianss §1BOLioRaT FRSIagse) O ATANAIR SRSl HEEHP P B2
rediflnc@r ﬁgé’ra&@l' 1298 B A GnPlesisRRID R i ik b e Y §BERE vancomycin
Ent erococcusf aeci um Escherichia coli, Neisseria
regoawe; toeakninRiesikiendes penipHowasietanée, aiRl mlaetolidé eesisyquié.,
or Rickettsia rickettsia. 5 42. The nethod of claim

27 erei he .j.oi {nfection or..infection of the .
335 ur oerartig! OFs a8l bt Bty GhrpriddisS Bt Fandolfycin
reddthdel tis. 43. Use of a pharmacol ogically effective

anmount of tigecycline for treating bone, bone narrow

or joint infections in a mamml. 44. Use of a -
34pharkhedestbed ebglpign e vaee therabrasads slectqdyfzen) dhg graup pepsisting

| .

of WOl Fhchl APy, S PRE s PEUEEAER, S QT copBuMRonice, or
Streptompcams pyogenes.st rept ovari cin for treating bone, bone

marrow or joint infections in a mamml. 45. Use of a

52 RSRLRR Gl oL RO RN S A B2

ab@REe marrow or joint infections in a manmal. 46. Use
of a pharmacol ogically effective anount of tigecycline

and an antimcrobial 15 agent selected fromthe group .
36c onshhstmethodef ¢laipndd where the Sigppilococeysayserstgxhibits an antibiotic

L

re$isthide, midoegtlirenssistanae, methidlin rebitantevans@nydin edsistancd 3nd
- 45, wherein the bone or bone marrow i nfecti on cause
reggarsiy @1glyqyieychee apgibiopgothrs dhagrigeryilipe4s - 45,
wherein the joint infection or infection of the
37{S I7S SHRSmetBSd bPUREH PEOWhBR thOInMcti6A WS nFRRED 61 AkhBobhdisr

baumannii.

38. The method of claim 37 where the Acinetobacter baumanii exhibits an antibiotic
resistance selected from the group consisting of cephalosporin resistance, ciprofloxacin
resistance, nitrofurantoin resistance, trimethoprim-sulfa resistance, and

piperacillin/tazobactam resistance.

39.  The method of claim 28 where the infection is comprised of Mycobacterium
abscessus.
40. The method of claim 39 where the Mycobacterium abscessus exhibits

moxifloxacin resistance.
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41.  The method of claim 28 where the infection is comprised of a pathogen selected
from the group consisting of Haemophilus influenzae, Enterococcus faecium, Escherichia
coli, Neisseria gonorrhoeae, Rickettsia prowazekii, Rickettsia typhi, or Rickettsia

rickettsii.

42, The method of claim 27 wherein the joint infection or infection of the surrounding

tissues of the joint cause septic arthritis.

43. Use of a pharmacologically effective amount of tigecycline for treating bone, bone

marrow or joint infections in a mammal.

44,  Use of a pharmacologically effective amount of tigecycline and an antimicrobial
agent selected from the group consisting of rifamycin, rifampin, rifapentine, rifaximin, or

streptovaricin for treating bone, bone marrow or joint infections in a mammal.

45.  Use of a pharmacologically effective amount of tigecycline for manufacture of a

medicament for treatment of bone, bone marrow or joint infections in a mammal.

46.  Use of a pharmacologically effective amount of tigecycline and an antimicrobial
agent selected from the group consisting of rifamycin, rifampin, rifapentine, rifaximin, or
streptovaricin for manufacture of a medicament for treatment of bone, bone marrow or

joint infections in a mammal.

47, The use of claim 43 - 45, wherein the bone or bone marrow infection cause
osteomyelitis.
48.  The use of claim 43 - 45, wherein the joint infection or infection of the tissues

surrounding the joint cause septic arthritis.
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