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the field of mcrobiology and in particular. to
conposi tions and nethods for determ ning
susceptibility of aerobic pathogens to antibiotics.
The conpositions and nethods of the invention are
especi a3TABILKERBUSGEPTRIEJYpIFSTS PRAERGBIGGATHOGENS
i ncludi ng susceptibility testing of the tetracycline
famly of antibiotics and especially susceptibility
testing involving the 7 and 9-substituted 15 -

WI\T '%ﬁ\'\?fﬁgr especially tigecycline (TGO).

|5| ENTI ON During the devel opnent of

an antibiotic, quality control, (QC) ranges for
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chuposmorxmandmenhom folr dstm@fmgi shistentipilifectasrdhic pathogens to
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Clsusdeptibility tediimg aincludinGtsasetptibibty \testing of e tetragyclinafamily of
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20. National Committee for Cinical Laboratory

St andards, Wayne, PA.) nust be established which are

t BACKGROUNEIOBY HECINVENTONN cr obi ol ogy | aboratori es

to determne if patient test results are valid. These

QC ranges are determ ned and then defined for each
auripgdihe devalopmerd oban anttoéndic, quatitl confrob(Qfarranges for susceptibility

g%&gg\?%g@gl @%n@? E@%W M.%t%n%’ds Cido%' ﬁl@ hods for

eDilabodn Ahidictdiniad L‘Bglacq)tlpmtycths for Ba@emaeﬂihmtdaraw Amaoncally,
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G Y SR W oA Bt 7 o Bned LRl nep witzed by
P/k:llbncm@@ibﬁﬂdg'ygéjﬁcﬂaﬂaﬁﬁsé tdSROEItRliL Batient fesTregaliy arleivald. These
cylc cline antibi ot rentl [
1 g daEe83hy Dl dendd ol R b e yp ectea
e uanebdfendgardsrhs rdcomnanded by treusatmptl Gdremitted foClinichl Lgboratory
resi st ant isnms (Sum P.E. and P. Petersen,
Bie%apéféﬁ? g\?c;(%gésl\/bdi cinal Chemstry Letters 9,
1%0@6@;9&%@)&3’[%&5@% ytobigtea procasd) refaded freas Magnstudies, which
anti act eri has, potent a | Vi n
oA eRtcy PG i elSh Fobo Miteidrridty 87 LRl ilfRRts o
media with testing on multiple days (National Committee for Clinical Laboratory
Standards 2003. Development of In Vitro Susceptibility Testing Criteria and Quality
Control Parameters; Approved Guideline: M23-A2, Second ed, vol. 18. National
Committee for Clinical Laboratory Standards, Wayne, PA.)



10 pat hogens i ncl udi ng resi stant pathogens such as
MRSA, VRE, PRSP and ESBL- produci ng Enterobacteriaceae
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Di agnostic M crobi ol ogy and Infectious D sease
40: 173-177, 2001; Cercenado, E., S. Cercenado, J. A
Gonez, and E. Bouza, J. Antim crob. Chenother.
52:138-139, 2003; Mlatovic, D., F.-J. Schmtz, J.
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i nvawingietént MIQ (reinghimiinfebitodecaricepinasion) valides wereayptdingth
devel oped toward phase 2 clinical studies, a

wel | -controll ed NCCLS M23 study was done. The results
of Thietpee st bwentEmnualings inogel M@ Bodst ardlygonyivsitieds Qprovide etbilized,

t hat _.wer . ' [ .

- ARS8 Fs Pl et ke S Y drRlfiams

five years of preclinical experience. Follow ng the

first M3 st h t. ,

o1 FBit alel ol Batany RARRS A plfflioR3is gpparent fom the
| Eblmwartgpsymman\dDd2REEHHIHE b6 theRTIFNtISa a0d frorlipg tlairbs.
experience and the experience of clinical mcrobiology

| aboratories perform ng the m crobiology testing for
clSUVIMARM OF JIHE INMEN/AONat i ons with the QC, wherein
tigecycline was frequently out of range because the

M Cs were too high. Subsequently, a second M3 study
weBurpgrihe dewsdbpriént of dgadytinef severd! iskidissomard uhB&taldendy establish

¢ dto e [ gt l.i sh '

CYBBEC Bl R o b Ehpisheby DS, 1 e

| apstrstudyt & @selimifeeg QCIEngE mias estabtsed foheached @ redommended QC

val ues for, those researcher r ki i , ,
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| adevelpod tadard phade 2 clinical studies, a well-controlled NCCLS M23 study was
done. The results of the second study (first M23 study) showed QC ranges that were
one to two dilutions lower than the ranges that had been established during the
previous five years of preclinical experience. Following the first M23 study, the QC
ranges that had been established were accepted. However, both research laboratory
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| oner ranges established by the first M3 study. 15

It was further noted that there was a discrepancy of
tigecycline MCs determned in fresh Mieller H nton
broth (MHB) and M Cs determ ned in aged MHBs. Wen
miegpertanoe And tHeugxperieMe®f chizica mietobiofngy flaloneidri¢sperforming the

or5roBoieEh o< BriichtiRe nad anaiie wih S Qb wheitfigecyoine
r a\mgéfeqﬁemtryobut of tehge _Becetuseslne WG wietseido biziB. Sulbgbpuently, a
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h Ln . ' t
¢ B P et TARRAC IR o8 Y qiotied vales fof tose
( réseapetersowdikinghvathMigecyainel tisvasdurtiedranoted byvdertaint lakeoratories, that
i,gh . . i )
Pl 5 ebinhe Wb S5 BFEGHE SE GlobltBite i il Y grocuced
v dow,aduit bf tapgevamluest Thbsevaless amisparsesliwiihl the laver ratges
e nl,aneed'ntheart
f%f;atbgsr}eg%ysihggﬁ %\% Imegn)s/ of provi Ioll ng for
st andar di zed susceptl b| ity test results for ATCC
[t ntro . .
C e o B PR AR 0 Mheadtd SRRLFRUBE T hererpipea n
noineeh Mr@ilérddﬁstoarnﬂotbcﬁmlahd M@swetepnmddeaged MHBS When
st and M j
TRPioBIt AP B Frd Bhf e Flyale sUGR sk3h Opy et wes
i §reah @& ¥ aydekyld)j the MiBGdesidisfocoomsiidnelet] @tith dlogy lowen engasfdupd in the
and havi n tit lona 7.an L
T SR Rt bl Py el g Rert BB PG g vnen
2Q6s1ihg TegeyclineTi bﬁﬂ@@ﬁﬂr@@ﬁmﬂ&itest's thaigthe meeliun srprepared fresh and
descri bed herein outl d , .
el BAS BB pRE B8 EBeeBidl ARLAT whgning gy plate s
t domamdd. Haweves ifcdaa MHB wbmraagetje(lsn x\@ék olth tfmelvllﬁatelsoma;ccarutbted
Q ce. the eff ct| ye bi ot.i ¢
o SBBCRe hiopSF 1B e FacRhd SErERN SRR Slov] e Bihg Bre-
efﬁr@{)dredi medtar(hir\:\talys thaveearoldpvdriabiityi Waé\trdiobedarue@ and was similar to
anti bi ot inventors surprisin an
Hé gﬁ\ﬁ%ﬁ ti@hd that the addlot i on gf yan adj uvant to
t he rredl a
Accordingly, a need in the art exists for an effective means of providing for
standardized susceptibility test results for ATCC quality control organisms when

tested against tigecycline.

The present invention provides to the art novel methods and compositions to provide
standardized MIC values for tigecycline when using Mueller-Hinton Il broth (MHB)

medium.

Tigecycline is a glycylcycline and is from the tetracycline family and having
substitution at the 7 and 9 positions. Tigecycline is further referred to as GAR-936.



all oned for the standardization of the determ ned
M Cs. The inventors further surprisingly and
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the medi a 15 suppressed the formation of an early peak

and al l owed for the standardi zation of the determ ned

MCs. In particular, to control the variability in MC

val ues, the inventors further discovered that the

addi ti on of an adjuvant derived fromthe cyt opl asm ¢

erir?\%éﬁoﬁpeﬁcqﬂa% ﬂQfeﬂ%Utﬁ{E% n%%lt}n&ﬁogss driafisftions wherein the
I, .col-), I'C as an oxy scavengl ng

orsuseaptibiiypf dgetatia p;eanﬁbtqtle@caml@e glnaxa@tanzﬂdz abessnmethodsand

d%{)ﬁ{ﬁ |ﬂ§|‘#s é\ﬂhgﬁce tﬂg effe% %e@é'%tl%ﬂ&{ %Eﬁé&émﬁ/ th%tetracychne

nventron to pro di um conposi

preotibidics. st andar di zed consi stent val ues for

Susceptibility Test results for ATCC quality control

organi sms. 25 A further enbodi nent of the present

i v enteffor to eontiol eoarialelity im0 valueoipdibioticn the wnerdors

f :
DR RS, M YRS an o
orafjawed frs thmsiandwérzatwnagainméetemmcab’&@&i Tiessinvgorariurther
a%gl \ﬁr‘a%g) an%l(';m\%%# {itﬂ%r’% fﬂ{e\?\i@é\i]onﬁ\és{%iguglgnf 13 thPmedia
stsapurassbctﬂaé forcr[auen st mneaﬂima@dﬁanﬂcailowh@f@um:ﬁpmdandilzattoy\ of the
T%%%er@‘ﬁ?‘e‘él for ATCC quality control organi sns when

tes agal NSt 7 and 9- substituted tetracyclines. 35
Alf pamhelar ewrb«nurqrrmaztvaoabltiﬂym pi@ selones,ithe awentors fugheraliscovered

dj
DB a8 o R RRR e 8 o e SRS praer ot
TG‘BI’CI’GO@EImiSII‘T&B such as/EB@ﬁ‘elqnmm ealif EComid), MIcmacgaalasmygmen

& r eﬂﬁlt th stazngoo 6955(90}1 04 the determined MICs.
C%%%%@%%?é 3%&%@“% ?ﬁ ST ANy associ at &d

conp05|t|on of the present invention provide, in a

r c t.h t f
SIEBEp TaRRTbg 2w Plalipfl Blshlp alyR cedBsiugnuniey
eprbwdnd standemdlzedatcougtehh vahes\ibi Sischpiibditg Tbsttresuls ifamATCC
at tE ﬁ ' %Posntlons and specifically for
tlaé’éI v&op " t | gecycline (TGC) containing
conp03|t|ons have been di scovered. The present
itio r.ovi fo tand r di ed Su tibil
LRfel AP R PR o Hoe e P RElsF BroRE el ddmbpstion,
t emmdproﬂuﬁeﬁe’larpdsndtzed,rmnssrqmt vauegfot ngpﬂbllmyé" estieduls for
an&ir & quaC“ty con rol organlspr;% wrheerr]\ttcsastgd against tetracyclines.

An additional embodiment of the present invention is to provide a medium
composition, which provides standardized, consistent values for the Susceptibility
Test results for ATCC quality control organisms when tested against 7 and 9-
substituted tetracyclines.

A further embodiment of the present invention is to provide a medium composition,
which provides standardized, consistent values for the Susceptibility Test results for
ATCC quality control organisms when tested against tigecycline.



provi ded. The present conposition provides for the
standardi zed Susceptibility Test results for ATCC
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further conprises a kit for determ ning the
susceptibility of a 20 mi coorganism said kit
conprising one or nore antibiotics in close
confinenent or proximty with nmedia and adjuvant. The
MCs for TGC were determ ned under various conditions

mélgrrﬂétnogééﬁcpgéslﬁ%%%ongb%isirﬁgn %?&%ﬂ? @gé’ﬁtﬁ)ﬂpr&n@e, in a broad

was s ed at oom t enper a
arespedbioc tiel stargaddivdtion of He Sudeplitdily destOrsuliadentetraayolines, and

d ' f - ' - ifd T i
0548508, LBk Ok LB 1 ol d i an
wisphcificadly ferrtigebyaliner odi | uti on for aged and fresh nedia
results. Wen tested in freshly prepared nedia, TGC

was 2 to 3 dilution nore active against 30 the

r Nay gasyclper(dG0s couainingedmpositionsrbavs dnydigmoserede dhe present

oo p e b 5811 SO S65 (B Ao vy
nmEdnioh sganigds wheetestather obi ¢ conditions prior to
testing perfornmed simlar to fresh nedia (MCs 0.03 -

0.12pg/ M ). The addition of Oxyrase(r), resulted in
MG@snsitiohaicompusing égdcynting, mediaMnGsartadidvant 8s 2dmponents are

p . H i ki , t !
Ctaitec, ti¥rbitnt solBRCl R EAIRERY WY Gindhribeg syggpptiiy Test
whresulBE AESC teslite dontrol brgasismssvhesgestededi a (FIG 1). 5

WO 2005/ 059164 PCT/ US2004/ 041231 5 These and ot her

enbodi nents are provided for by the invention

di Belivsmtioahothec bainprisbs laddtfondet@Riifirg DESCRCETILINY 6fa

T . ; . i ' ' descri ption

of ERRCHIENT FL kLT RO el HER S BplyBent o
ofprodimiig tvitaimeuip arvbadjuesnt i on and not for purposes of
limting the same. FIG 1 shows the antibacteri al
activity of Tigecycline (TGO In fresh and aged

MikHel MICsHbonT@6 ware tihteagmied sindétr. vadiols cahbEON2 b9 DeotA Microdilution

e T g e e R

FladBaetbbiatyand with Hiél£2ditivalof Sixgrast® del detegniOe Yieasfesct df Vapious

o0 P8 R A RPEFR Al Pl ebfon vin o

r esothanicediytieationageafandifesk anddja @esalks. 20 DETAI LED

DESCRI PTI ON OF THE | NVENTI ON
When tested in freshly prepared media, TGC was 2 to 3 dilution more active against
the reference strains compared to commercially prepared and aged (7 day old)
media from powder (MICs 0.03 — 0.12 and 0.12 — 0.25 ug/ml, respectively). Aged
medium stored under anaerobic conditions prior to testing performed similar to fresh
media (MICs 0.03 — 0.12 ug/ml). The addition of Oxyrase®, resulted in MICs similar
to fresh medium (MICs 0.06 — 0.25 ug/ml). Time kill kinetics demonstrated a
significant (>3 logyo) difference in viable growth when TGC was tested in fresh vs
aged media (FIG 1).



In the description that foll ows, a nunber of terns
used in the pharmaceutical arts and 25 in vitro
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provide a clear and consistent understanding of the
speci fication and cl ainms, including the scope to be
given such terns, the followng definitions are

provi ded. Adjuvant means a substance whi ch enhances

t Fidneeé fied piheeambediofentseati padvideddat byethe invgotiemdis¢losachand
nMear e@hggg§tance that may or may not have
antrmcrobral activity in and of itself, but in
conmbination with an antibiotic in a sufficient anount,
acts to stabilize and enhance susceptibility testing.
Adj uvants include those selected fromthe group
c\BRIEFMESGRIPIHDON € Aitle DRAYINGS ¢ aci d, pyruvate and

c I - ; It j

o rARngl 8% e DR RBI ot A ARARAGR A HE3et ety for the
t hppr3ses pi pdteating thenibwdntian esd obt fior purposesaeilimitingsthe lsaas.
E. coli which act as stabilizing agents. OXYRASE(r)
is the trademark for the cytoplasm ¢ nmenbranes of

mRGobsbews themndbadieriesd aBlivitg of Tigeeydiee EGO)InMepgh asd aged

i 4 fur 005/ 059164
%%ggbgﬁ?’%}fﬁg%g?t k%’o%/?ﬂiﬁggeél%gzés Oxyrase(r) or
Ofl6Ga8 slioys thedyiC Syalysiso! Cinge@x(ade® © thé swdiumoand agppression
a i?iegﬁ {)&ikﬁhﬁ fsygen reduci ng agent. Further, the
i SHLhp iR

are oxygen reducing agents and those
t HA6. ashowetheudl G aoalydit ef addirgrDasase® todfrashamdsagefl media and

ms%@g%%gﬁgioﬁ%%ys&%luf&ﬁalﬁbn.col i which contains oxygen

scavengi r rane agnments, can be used al one or

i rFlGodishowas therprevon muciehiemagitbtio vestnancd Spekthumvatiiite early peak.
ef fect neans the increase in the effectiveness of the
selected antibiotic in the presence of an adjuvant.

This effect is shown by culturing a mcroorgani sm

S E{;}r@ i [QuUS agent, or
c%ﬁ%’géqés%%ﬁ , ! &%ﬁ iﬂFé’q&E@ﬁ-!&c thgr eof that is

capable of growth, in vitro in the presence of

ef fi.caci ous. |l evels,of ane or re 15 antibiotics i t

o b e esa el s, & Morfber PeEnd Bedth s, @lariRoiicplars and
I g vi@sescadtibilityetbstngtdre etilzed. lafordidrao ardvidal atlear, and consistent
specj fically the tetracycli fam |y of antibiqtics.

et EiBna sr ot s SR 4 LRy bleRb Bl beedh b dven suen
andrmsg eted follewihy vefinitasyare prowvideBact erial  growth can be
described in either qualitative or quantitative terns.

An exanple of a qualitative result would sinply
i nAldjoaine mgans\a bultstarce wiichvdrthanbescthe estigctivenebat of mmedicatl treatment

20 visyally with the ungi ded eye. An . exanple.of a .. .
PR el oban Piet Bt Fiew R R B EifrptBLectiviy in and
v egfsgslf, dot indebirefion dtivah antibiothdierassusitalierit antoaat, acts to stabilize
Sxﬁpgge:a %P(gé.‘ ﬁl._ls’%regt\_{gilﬁy glhgc%f’gljdvgﬁ%sqd u%ht%%is%éej%@ﬂom the group
Nugyeteirea thioghgbotzad, assorbiz. apid, pPrulvate988y catalese.athd mathods and
prgo%pco%féiorqg dés%?ibeBé{A‘ %rr%% g]sz,oBinclude the use of adjuvants derived from the
cytoplasmic membranes of microorganisms such as E. coli which act as stabilizing
agents. OXYRASE® is the trademark for the cytoplasmic membranes of
microorganisms such as E. coli marketed by Oxyrase, Mansfield, OH 44901, further



cul ture system (Becton Di ckinson, Cockeysville, M.,
USA). The significant aspect of 25 the adjuvant effect
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characteristics of the mcroorganism such change
revealing itself in the context of the susceptibility
test of the invention. Adjuvant susceptibility test
nmeans the use of an adjuvant in conmbination with a 30
t dinpwaoyerdimas Enyiabé®tor Oxyrase® Enayme ﬁysteass@ﬁyrfa@e®timdso known
0 ¢ ¢ oL i
£ R0 Bedla oL Beh SURRoBoRR: Ao e Aflalatobhin are orygen
susduging agdnis 3nd tbess that a@adquwed tromttaé aytppjashie membranes of
mrﬁuE.%% a&?\@n‘%@uch Us ee%%mhlﬁg tc%nt'%%%&%@%%v@ﬁ@% Alehfane
t ymmemm |ca1ntb@/usgd ladninesor irec@mbiodtiom vdthoshereatjwasts. i s
exposed to a conposition conprising an antibiotic, an
adj uvant and a medi um and 35 the susceptibility of the
m Axljwengelffécs means thednareass ie the elfetidersss iobthetsetedtes antibiotic in
d
mﬁhg Ellogrsglg% %f%% aﬁoﬂi\%ﬂp nTﬁlQ?ffé’dt %héﬂo\l\ﬁ(}%d%fult@n?g a microorganism, such
S Lasciepeanplet an hé@homag&mt ezmwcatmmﬂat@forwmlawﬁmu&wm‘of that is
LgpbAGPLIAh 1SV o 0 0N AP SR BT 0004123
s t can
stamtilahcds with |add amthbmbiﬁadm@na Thacplre@nn@ oMbe ladpvaii indreases the
ot Wecﬁfeg%se{)/f é[ Eﬂlﬂgtgzps&gc cgﬁeﬁé}%’&d grfglrrgl y & éqtig%!iics and in
ngaetisikar 7| ajwdk%smmpte@lrtehmwlmﬂstdmdtslpecnfleqjip tigpeyicines Bacterial
S J

C%I natabcob%s egn teﬁp(grr@ahtrg%&érq&a R %nce ir(rﬁ%tﬁno%xs?né%e ofa
dICBJalJIlEB‘&erISEH would s‘fh;sjy plmiqatﬁsgrowth Orhm gowtephichimaytog determined

rm.n b| [0t

v §1aD b e B R SR BL A S B RGRM oc bémoare

s ulays irt eutiteck WGESmsammeemefsgrawm ésurtdeestooz:ple the ad.cbtayndias of

B AGRR B, SR 200 Bdh [ty "R e 80 oy ) anl

amuandrichl |ndlcaionsde@umozﬁggjasumrastthaupreamded dlyitné BACTEC 12B

| ebisc el BRRhTeRleCouRule EVEAL de sasicen agpect o

[ rthe hdjuedrit eff¥etds that there i€.anatbsalved chamgeNh thieagrowkh clfaracéristics

eds. Manual of i ni cal cro
vl b O, QoG PredbbiaehR RLenit e Rygptbitty
ugest diiéteshventios. synonynous w t h susceptl bility. Wen a
20 m croorgani sm such as a clinical isolate or
i nfectious agent, is determned to be susceptible to
a Ayljwent sudceplibiitty tst trbanslm"eids'e@if ac atjsvai id obmbhmﬁen wnth a
ch .i.sal

act a
orerteihe dTbRRG indH ndfee el I PR LPRRs Pl Sfogh attem of
nrmmbnoﬂaﬂ siigvepiililitp obs aﬁt;rom/gemlednylrtthe aelﬂusa:rﬂrshs&ndnbilnty tedt, a
a 25 mcraorganis such as, a ¢ i solate
" B hLARGEHE Mok gtlef doPfarmdlh e hertPars PpiiEtion of
cqmprmm;snnsnommmwaIoarypégt/aimysznbolaﬁs etcnsflmigiodgyanisms, is
and 9 spbsti q
exposed 1o a compos ion comprising an antibiotic, an adjuvant and a medium and
the susceptibility of the microorganism in the sample to said antibiotic is determined
based upon the viability of the microorganism in the sample. The adjuvant

susceptibility test is an embodiment of the methods of the invention. Such



tetracyclines and specifically tigecycline is
determ ned, as understood in the art (Jorgensen, J.
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Cinical Mcrobiology, ASMPress, Washington, D.C
(2003) pp.1102-1107; Jorgensen, J. H et al., In: 30
Murray, P. R et al, eds. Manual of i nical

e
knatfbmicﬁﬁg)mgellel‘ﬁtl-ﬂlﬁlﬁﬁ"agér ora\?lﬁ)?ler-NﬁttdtS}DB?tH & krBthnuh Itmﬂart or other

i m crobial Susc [ s for cteria
GOWVASRbBEE St g %E‘ t)ét’%ﬁ‘g gecpssarfly %\BUP%‘W?WG’% &"th the
V @ppropdiate eim;bioﬂé(aj ancC&d]metnt Rehé @bpr@bhéﬂ’b@@hbhﬁb@tﬁ@élﬂfé‘t the
St andar ds W Nat i ona hgCcmm ttee fo

r
G%pﬁfc@ﬁﬁtel_%a?'ﬁf%%}s 2% diRatssad hotsys. Thedumase of gye susceptibility test

Diid tf dedérmivid Amirﬁlb@biaaBu&@hbm@umw&dybmgst é{ndTiﬂ':‘daﬁlcular to 7 and
Naq(m oved St andards: 0.

Wpstiuteddgirpaveines @‘SFU@‘I‘%YﬁPg%ﬂt‘Cﬁ_&Bbﬁ'Qﬁ%?'VeSt andar ds,
Wayne, PA.) The goal of the 8 WD 2005/ 059164
PCT/ US2004/.041231 5 suscepti bil i t%/h testing descri bed
hd} BIGROGrganigMnbiing siscaPHRI MPaneihel MedBicirganisen isisfelgteriously

Sustestebiidni dni b@ﬁ&ﬁq Juek dlrhanrieP tha sti@ SIRRMUCHIBR or infectious agent
antibiotic including 7 and 9 substjtuted

£ d% FeRETad PR RERT SRS $GlioHF Py NeT- Yablpasiungersiendiipthn art (Yao, J.

”@@ sy, 1ef Mbfay @F@@l«ﬁldédg gLl B Gl MicréhaibgnaEM Press,
del eterious 10 effect on he viability, integrity,

i M’@%}'”Q?P'ﬂ)p Gr 2@9%&?@6 ®Ban infectious agent, as
understood in the art (see: Yao, et al, In:Mrray, P.

R et at., eds. Manual of Cinical M crobiology, ASM
Pl%’§§ept\% {8 N@?‘BHQVGD &8 syponmgusythn esgentipiity. éﬂ’l‘&?” a

| Wﬂl@fdo\'g%ﬁusnc suciBas 8clidéal lédibté/'éF InPattiolR ad%nt 8¢ délermin€d® be

Manual of d'inical M crobiolog ASM Press,
WESEPIRIPISHO argiven anibiols, the aﬂtﬂ@wﬂ g3l Yo hayeoastivity ggainst, or be

atactivel Againdt Qued |831'é¥é &'nﬁ’fbbﬁlsjageﬂt sup.th ed. J. B.
Li ppi ncott Co. Phil adel phi a a. (1987); and Lorian,

V. ed. Antibiotics in Laboratory Medicine 2.sup.nd
ECQLISbQﬂIbIIW!GLSfI@@ t@St\Mééﬂs% 'in wotdsglﬁ \‘i&hereb@;I the srdseeptlblllty ofa

partlcu ar an i ortant class of antibiotics
t éﬂlp@@mm%§uch Ae pGlnieR isplaim@r an indepiors pgarido a series of

t eén‘hﬁfﬁﬁf%nél%ﬁmp@[]ﬁ’dsg REGAfib AR tlaﬁfaéyc@%}’ﬁlbfuﬂﬁg 7741 ¢ SidBituted

antibiotic is synonynous Wt ant 1 m crobi

t Heragyelinas@ndspeeificaly Higeqysline insetarmined] as unlergiped indhe art
ar§orgBnsHnligsH Al al. hlﬁr ﬁIQPr JER etbeh‘t e&é’tl\/l ubl &réiﬂlﬁaPK/hcroblology,

thera eutics are ant i Ccs. tracycline or,

pakSM <E’u¢>%ﬁs Washiagtost D&e;(%ma% @pﬁéﬁ?ﬂyOBfJowmsgn ok H:gt aladn:

u n n t

S| B 7 1A oREN A0 Bl it

arQ ( (P93) pp-1198-T127:1). 4Natignel Crmnitige fopClinical deberiatory
ﬁnd\é?ﬁ‘é‘ 2Elooﬁ’fMe’t dﬂo? @lilutMnCArﬁPr‘l %ng’si%é%bllﬁ& Fests for Bacteria

I n ton ,
o1 That Gow RercBiglApArvPe sadsscis 1S, Sk ect ol 28, Ntional

L' Mhrﬂﬁt%%tfor(am c%hLé@)‘?&b gn%e}rs u%\lé/f!?,ﬁtg% aﬂQtl&%?C&%ﬁ‘ﬂﬂee for

I'n parti cu ar t
t e(f,lma:@y hotaterysgiendards 2003 Methods for Dilution Antimicrobial Disk
Susceptibility Tests; Approved Standards: M2-A8, Eighth ed, vol. 20. National

Committee for Clinical Laboratory Standards, Wayne, PA.) The goal of the



gl ycyl cyclines. Exanples of tetracyclines that are
useful in the nmethods of the 30 invention include, but

waneoswstichi mted to, tetracycline, chlortetracpcriuseg4/041231
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oxytetracycline, dinethylchlortetracycline,

denecl ocycl i ne, nethacycline, |ymecycline,

cl onocycli ne, doxycycline, and m nocycline. Exanples

of glycylcyclines that are useful in the nmethods of

t IsEsGeplieiityitesiingwieserthed hetrin isrte mrye acturatelydetermineNAntimicrobial
di _ . T . o _
N%@%%Bfnlgtﬁ ¢ ;?/é(?yﬁgﬁ ggﬂéélggﬂﬂé%xlﬁlo'n@ﬁ]cmﬁﬁ MRPY substituted
aﬁ‘?’ff?@y@'eréﬁﬁg speciigatie ggayelineacycl i ne ( DMG DVDOT) and
tigecycline. It is reasonably expected that
tetracyclines and glycylcyclines with chem ca

s tAntieiplie meansambdidhe aempeLngisknewn irmtheassiohat eyewddelsterious

L SRADahe TRl Bieth) YE RSO AMMANS deh iniectiol€agent, as
rr@nﬁ@r_éfmdﬁn thﬁ_eart (seenfamat alqni:Mturcal, Pi. Boktale egedvianual of Clinical
mer%bﬁ%ﬁ% Adibral ,w%ﬁ]&;ﬁm 6.0%6@5& p:?gﬂ%ggﬁ;}é%%g Inderlied, C.

ectl o, such clinical® 130late rom
p& ebalt IntMrsayt, &€d Rwet 4., edeMamfabet Clinical MigroltiologneASM Press,

T80, 7%, BN G0M ) Pt Ve, L A s
didfsuprte et & Lippinsott Sgc Rhiesielphiss €an(1867); agd hosarg dhred)

. i , . i . | -

P BR L Bh8hy yRasie Al ESOLY e £ BfRE catimor,

i 85l miregartiewan grpinpaltant giassiof aetbidtics are tettacy@ines inadding 7 and 9
 REGAASB. RARCTAREL oy S by R e a L
avgidrabylogs fwith antimidnelial athatapeiitic, andrugesst used herdim All antibiotics are

" SRR tﬁé%aaaﬁisg%k Rid A||tafu§esg?rﬁ@|&ﬁp{a@ci§%§? %arﬁ‘tfpgrc%iggn in

assay such as a susc €s dur es
for purifying these clinical isolates include nethods
and procedures known in the art, especially those
described by Kent, P. T. et al., "Public Health

Mietaayctive 0o irogarticutarQhedetrdayclinelemily elvaitibiokits, as used herein,
L n b , [ t d

SHRChE R Yt B PR I8k £ Bt ne s e s

( ue@&rstopd in Bie-arl(Yaand O0. 4. et kg, Ihleumy, & FDQL?Q eds. Manual of

J t . I
CeanRgnEfdbitioqyASk PR, WASnith, DR tedti BbphFins2ig)
CKunérsah. dilat.; die Ube giy/Anti@iic®r essip.th ¥dshiBabippimcotDCG. Philadelphia,
BA00m7 e 721 M sl s
Matycylbyatinesy \ExamBidsr etmcydlifsdthag tenyselul € the 20@89ds of the
B e, Pl R B\ DcSlane G GE o
Merytalracytling, dimethyiciiértdtacydine odenggclookEMel rmestscycline,

' . C (20 LA472-501)) . . f th .
ARRIBHR o ot B8 BT B royotes
| et ate vaedulaytetmethadisofdine inwémrivini inclsdeyibat aremgalinied to N,N-
Aol b Re i VBN A e i
aemina@b-aigmethyl-6-deoxytetracycline (DMG-DMDOT) and tigecycline. ltis

reasonably expected that tetracyclines and glycylcyclines with chemical structures

homologous to any of the above named tetracycline or glycylcycline compounds will



30 the nethods of the invention include those that
cause di sease (lsenberg, H D. et al., In: Murray, P.

we20mstosale4, eds. Manual of Cinical M crobi ol oggT/UASIM/041231
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Press, Washington, D.C. 1995 pp 5-18 ))). A human or
ani mal patient having a disease caused by such an
infectious agent is said to have an infection caused
ch a or to be infected with such agent.
Ar?'sfotheeﬁq g‘ﬁd@ﬁpoq%‘é“tth%%@é"?”dl sease is 35 said to
be pat hogem c. Bacteri a that are typ| cally not
and art tient's nornal

D TR B BPans Sp s sl ot B ecinmkeaslt INatfayses figrtion, such

Cidlinigarséodte %@mg%é@ibet:ﬁﬁoﬂ%ﬂfétbhﬁnﬂé@ieble/ﬂﬂ\ duBhiinTBBHdAS agent. One
conprom sed or ? 5805/8’
PTG Bligas ippletas coy %%ﬁ?fa@ M eg%amed@t'ﬁat Prihespag isolate

Wirhighttie\derived fraki d]ﬂeréht[b%tléﬂlﬁpé@h as% s@ér{ &Irm@&?b‘sﬁ&)mlal

und an t such
RSB GR eh D LAl CACREES A etetned el Boehic 741 995)
I rﬁL@ﬁtcﬁtﬁicéMlédl’at@QQre‘lppnﬂ&m@)ulrlﬂécﬁ@)ﬁ h oUMbMABEN &f spedkifen processing
concentration is the | owest

m ni nmu or
C B SHRraROds: ésUgh et it RolasoATe iabia and. Sherstore,

C ivRailBleetoy furthl Bhdlysi€ayMebtiny wﬁm%sﬁécﬁ%‘ b§§69bf’b|ﬁt9% antibiotics in
mcrotjter wells as detecte e unai

(G iR EsemhsHarasc FUReRaI io3], FransGhERRIPEPLITDING these clncal

Stigngtas Qh%lud@ Q%ihodﬁd&ﬂﬁécé‘c@?es@n‘o%h@ﬂwe@ﬁ IR EiBR tRdse
Susce;;i ility Tests fqor Bacterja G ow

|AvKenadh lo $E|- SEUbfigatesdth Wo;a@:terglqgmA&wdq,fgrthe

23_evel|‘lm_b@&a{ory CQanUépﬁﬂmfeﬁfof(Fiéaﬂh @Al Hu%'%f?ﬂ'@ér@ibé! Centers for
St andards W 0sing a sa

cdHieeash |Q?@tr8y ﬁﬂﬁ'?téoﬁﬁa(ﬂ P%E??l p(poég eiel] fhed?P'@fontcﬁ e
| IRIBbA®Sriurh Sorithé ﬁiéﬂﬁﬂls Ryl by Qfﬁfaﬁ GTECét‘HP I GRRMERY AR, et

t he COﬁpOSItIOﬂ or ot herw se EYOVI or contact
beél-wedh Mankaka! CrigisagMicrebiievs ABHEP syl ashingan, 26 (2003)
Thipss32L8k0 t@d@r@ﬂlﬁeﬂM Géi”éPdhniﬂUFray,tld“ﬁ 'ef‘é{le'HdboMah@al of Clinical

directed o a met hod f char actéri zi

S e ASY TEeon WA Ickeh D o009 $u-63 b farthe isolation of

C QURAK4ISp |e§h0ﬂfhnk@dd' il DNR: MRIFRY b 'R Nt al, t&fs Manual of Clinical
m cr oor anlsm bei ng t est ed is an infectious gent or

c IMligfogt ogys,ﬁﬁlgltl%resq NV ashingterh &%-C R0 ne2- 5Q1ﬁ)9 for the isolation of

M drARESAN ighdih bBsiffe fogst ed is obtained froma sanple
t aken froma patient suspected of being, or at risk of

being, or 25 identified as being infected with

Urlﬁ'l‘%éﬁdu%%g@ﬁﬁ%@éﬂ@an Né%tl@l}ésrﬁi%mdr&lﬂlérﬁ yesb@éiéllﬁn ihfBtious

inventionis herein referred to as

s l@g@ﬂpmtgq qr[dyrqtcygzt in thahart. lefegliqus agﬁnt§lgf; ﬁpeCIal mterest according to
SYRE RiRtrdak of fne lﬁ\%hbﬁ‘ %c@ﬁ@ﬁ}?&b%ét%%uﬁ@g‘ AL G&%ﬁ?%! AMB. et al.,

under |nvest|gat|on hat are present N a Sa
sueMyréaya Pe Ri o & apds. dansakofdslinioat Micrekielegu f&iM Pragst h

|r gﬁﬁ’éﬂﬂ gtéP D.081 9gx gy QQ? )& ﬁ@rﬁ&n g?&ﬁ%?ﬁﬁﬁh?@% iy a dik8dse

adj uvant suscept’ bi | test o
i Paesad Wﬁqcbeﬁﬁtmfﬁp’%is\ﬂ%ﬂhé ﬁaldﬂo have an infeotion cauaaddhy(ssiph an

t Rgend, 8r RH2SIRREtedWith SRABYENt An infectious agent that causes disease is
said to be pathogenic. Bacteria that are typically not pathogenic, and part of the
patient's normal bacterial flora, are said to be commensal. Under some

circumstances, such as when the patient is immune compromised or immune

10



susceptible to the antibiotic(s) that are tested.
Preferably, as a result of the adjuvant

weussapstichi | ity test of the invention, antibi opCTaS2@aM41231
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in particular, tetracyclines including 7 and 9
substituted tetracyclines and specifically tigecycline
are identified to which the m croorgani sns present in
the sanple are susceptible. However, it is also 35

i rﬁupprteasﬂd (etpat heirgsintectaswitit HBA, ot h@/irsmé@ﬁawrbﬁ)lex,tqr afteshhaving

i
¢ a8 b ¥ BdehllrartER, Sioh BBl AilrochfhyRitd ot
whinfettiont Agaliertroao bganfested \Apihwemr mate irfectioasrpg @t%\r e
not susceptible. 11 WO 2005/ 059164 PCT/ U82004/ 041231

5 The present invention further relates to a liquid or
s ofhedminrizalino inhdmitnpusjncemraﬂbo r(MtCh)eis thetlawesticoncdndiation of

S%%?Wctr&ﬁél Q%Xhtggﬁé%nqe[g%gi r%’]l I%r l’é\&%%&@% EMIS 3Httﬁeo|]nlcrot|ter

organi sns. i SCOV e ad
ofweéls aadietectatt bydbe unaided emﬂwmenalﬁmmmmf@r Clisiciod hatbmatory

OIS 98 28R eSLER PR AR o SESSASGIIHL 1B for Bctrs
ATEEt Guaw Aesobimalty; rApipraved Starstaeds: W?i A@, Sigth olevalg23. bidativdal

AR o i PboPAESahaE pades 2 an

con he nmedi um and
st abl lizes in particular, the Susceptibility Test

Lg@f#@%@g Fa staﬁég%ac%pg}l@!ﬂbﬁ%orﬁﬁ% %{"%‘iﬁ’a%g OSIT‘OrIlI 061; the ltnventlon
ads artermig Upy amiking thpmessegartisre ahd lthﬁmzqmposdibnamr (ﬂlaerw;se providing
] d t
e e T B legh AR mBrondderie s MeSp i ®na Tre | "
ant| biotic of choice. Optionally, the adjuvant may be
U?Y%ﬁt%b’foiaaciéat%rﬁ?&ﬁﬁsé* e BN g8 bgipon for
C yhiaedcreizingQhd busegpijtiliy af wjcras ganifing teaantithicrppialicambmounds. In an
S fiBha Rt sroBRehishT it Biisoly o yfectBEs dhent or
[ hﬂ:mealrifdlater Inreefgetg%l?:jnbmﬂlragm ';Mbvi\%rsorgamfsm mdeytebtrdtidebtained
a % t.0 abou 9

TBFE 3o Eken romageninl Srbecsd fbdiy el I Bbpe. o
t haéntmbe ab beingSkifedste@f/wtammdebmedwabteaa Ee susggaibility test of the
eV U s Ab reRBtd s PO FHa e RMBTBOBREL iy Bt of suon
wamsbmmmt;absungoomwogarzbsmmgassrﬁs underl m\&lsthItbnftlﬁa“t are
st andardi zati on of uscept i bi I

;a6 FRB e % & YMEBTEREI O ORPle T respact to he

t eﬁﬁlﬁdnaq&!oneéscnbéd patfetn Thbtds, tHe aﬂjdvéhtsubﬁpltlbllﬁtyeebt of the

RS el S S Db P EE 4§ B e

C Gduscéyptihla o thepantibiatic{ ) thaDayer iwsedr Prefarablip &asfaangelt of the adjuvant

absou%tceﬁibﬁi% ttegt o??f?euitnvelr%ogfygrgt%?oltlgge e{n\élcl)n H%c&ar tetracyclines including
7 and 9 substituted tetracyclines and specifically tigecycline are identified to which
the microorganisms present in the sample are susceptible. However, it is also
important that, as a result of the susceptibility test of the invention, wherein
antibiotics, in particular, tetracyclines combined with adjuvant are identified to which

the microorganisms present in the sample are not susceptible.
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t he medi um conposition [hereinafter referred to as
v/iv]), preferably about 1.0%to about 4.0% (v/v) and

waousds/opyei er abl y about 2. 0% (v/v). 35 The procees/uSern4/041231
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preparing susceptibility test nmediumare the foll ow ng
steps: 12 WO 2005/ 059164 PCT/ US2004/ 041231 5 a.
Preparing Mieller Hnton Broth Il nmedium by addi ng 22
grans powdered nmedia to 1.0 liter distilled water; b.
Aut oclaving (121 C, 15 psi, 15 nminutes) and cooling the

séﬁt lrégﬁﬁdﬁgu%rrglé%g%aﬂigub%r PR &Qrﬁ’édpgﬁ;snélégn for the

voI u and epl ng at I ncu at or
mistakilzgtion of Sliscepidiling Tediseaults OpIATGC qualiy omitiol oaaises. It has

W%een 'ﬁls%B\Zérb& ﬂ{at H'Leac{o%htloﬁ of \c/l\ﬁ'ag A% O%I'ly&j RO él?éj%&gasmic

out (standar
pgnermiranes of m@mm'@arﬂmm_sw etsHé aplivig theomedignt, siedilizes the

f I I
Sy LR 519D oY 0k 01
Prospad by @@npmwptanMxygfm:Iﬂdudﬂgagam&sanwouﬂvaml@duces the oxygen

Dﬁoﬁ@&?@f thggr%?i i ony ICI;%%] lhgﬁrtﬁﬁf& qh%éﬂ%ﬁgﬁbblht&ﬂstgreﬁblts for

adﬁ\m gualithoenitoliengapismad dh peytieWal. thef additionandjpo oxggen reducing

Ll 0L I
| EH 4O Sob ol BRSPSt dboigeaiy
1.HFR£Q;\d| ng, W|th t he unai ded eye, the MC. 20 The
nutrient nedia utilized in the invention is any liquid

or solid preparation suitable for susceptibility
t eltel mediuRrosfrgoailidly cornprisesa mutkertt nresidling, ashesljniabtand the

thge[sn[%%)irnéaé Bt %C 'C%!tIOXaI ﬂe%%qv%h I?)H? ég t%'o%%éfnt r%Hu&#g agent,
t dnclading Dmmsé@rﬁd@vtxmbl ai]luvdmmriewlea’md fromﬁecgramp gysteine,

. . 7 .
S Utﬁ%ﬁ&%l? 5%96{6 ? aélb&g/ln:n%\éés) L')zf\dngﬁqaltﬁgg in tlewgg%cqe aqf r’:\)t/)out 0.0005% to
t I&JjEUVﬁ.D%’I(@I!GIWVG)lde@ﬂ thermediuml doynpositisin fteseioditdr irefaired to as

: ) s = 0, "ael | .ed"
W e BT SO
c qraferdbly abaait DABYe(w/viedi um bei ng suitable for use for
stabilization of break points for ATCC quality

control organisms in the present invention, include,
but hae leeamdburd thiat thd inotysidir cfian ddpamnt dsdrnusxygen reducing agent, and

i B eGP sl P R P popieomi

Tripeinbaase oﬁmcroc(rghrﬁsms Strohued E.1cblitatovislior standarﬁ&ﬁﬁon of3he

m@?ﬁ%{ﬂ&/‘%ﬁ%ﬁtggﬁtllq?@ T?%’lt %ﬁults o AT & GLaRy D&k B3R 833Risms when-

tested against, in particular 7 and 9 substituted tetracyclines. When said adjuvant is

derived from the cytoplasmic membranes of microorganisms such as E. coliand in
particular Oxyrase® in the range of about 0.5% to about 10.0% (volume/volume of
the medium composition [hereinafter referred to as v/v]), preferably about 1.0% to
about 4.0% (v/v) and most preferably about 2.0% (v/v).

The process for preparing susceptibility test medium are the following steps:

12



These are in both broth or agar formand may be
suppl emented with blood for growh of fastidious

woRyENSSIEE requiring additional nutrients. 13 YOI/US2004/041231

10

15

20

25

30

35

2005/ 059164 PCT/ US2004/ 041231 5 The nedi um may be made
anaer obi ¢ through the use of Oxyrase(r). enzyne system

avai |l abl e from Oxyrase, Inc. of Mansfield, Chio. In

this regard, "Oxyrase(r). for Agar" is a filtered

ez \Rrepathgi Mialler indeh Biotipl owdlisen by addiop P2 geamelpewdsied media to

[ M desvar] ety  of bacteriol ogi cal agar medi um
Sﬁfr(?llltgﬁst,”%a&a%rase(r). for Broth" is an enzyne

g@d iAutgm?m@ 2}‘1 W, piSqui t@ mimdes) gbd coeling the mesihing i n
et GG & © bbb e PbEhi red RSPl an

( Efgubatod for@0-miatiesj | e (EC/ NS)-form The

. e b SRR oS VRE RS ETERT ' °

nmeriw eighisig efugramdt aduirgpiniotnts dsucto @mgkip to @abbut (Faadardis 28 ug/ml);

<0 enen B b PP BB R b B b anBing or °

sl Dikting B evefoly saias ik tiagacmsact doven thegplatei de pH and
t rature ranges . The exacts nt of nenbranes
c%hwtri%?ﬂ?rﬂ'@eiﬁré) zy'ﬂ%cu(?%ﬁiﬁ‘sﬂn@g&ed to reduce oxygen
i n. Dhetingeddodun el 0Em thy beotimantesl vf9.9 ail #eo®ris 10° colony forming
i ncl udi H. t erature, kinds and amounts of
subds &%@ fB%'Qgﬁ?@a%W?%@QC‘thdepth 20 ratio of the
ConRading 50 pand theadisfad mowalimte thelhellsuf efiermicestiter plate;
rase(r. nz S ilized as an adjuvant in
i ety B B B TR dE 5y aEs ey ng! ng
mgrReadiag f wiggime ninaideb iegd, tkoMi@i n an el ectron
transport system whi ch reduces oxygen to water in the

presence of a hydrogen 25 donor. These oxygen

S Crnéan@iand nieeiEDitHiRed hitag mathtdbnd@anp iguie oi sudid pspamationeuitable
menbr anes of bacteria and/or fromthe

cytopl asmj ¢.
néﬂ‘bﬁ’éﬁ%%t'bg‘itytﬁ?rﬂr&hondri al organelles of a large

nunber of higher non-bacterial organisns. Qher known

RN D BP e deserbr RIS oS8ty Ll e 3 apemtioity

S l&@ﬁln@[ﬂﬁﬁmg%g %Uswdi})i}it&&fbting of h@ft@fr@@leme %rrmge (i ht?lrbioticz and
al t hoy enerally less prefera . The preferre
QEPRSED: pUeBINGY Bt iReuInDaBt & g o B iR RRAcyoifes and
| NHeAkpecidlptigudrlindle use of sterile nmenbrane

fragnments derived from bacteria having nenbranes which

contain an el ectron transport system which reduces

OXS el ddurnaik4llyl donéibie dp i@ i¢ ABiundWwhieh havé pesrogRitified (i.e.
donor jn the nutrient nedium llgﬁrﬂr;é(akn wn .t hat a

iy L r eat
nu ABlac oyt g pgent suefLer aesy o5 e of GEE R alkble
CORédum Yelt)yy Stk feiuskianaanizatisy st ek pbiats for ATCC quality
effectively reduces oxygen to water if_ a sui E_ablg ,
hﬂngﬁlé?fg?:‘ic/l%? in tEe lgfeesgéﬁlpqurﬁlopﬂgclude, but are not limited to, Brain Heart
Infusion, Brucella, CDC Anaerobe, Nutrient, Schaedler, Thioglycollate, HTM
(Haemophilus Test Medium) or Trypticase Soy. (Difco Manual 11 th Edition. 1998.
Difco Laboratories.Division of Becton Dickinson Company Sparks, Maryland).
These are in both broth or agar form and may be supplemented with blood for growth

of fastidious organisms requiring additional nutrients.
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14 WO 2005/ 059164 PCT/ US2004/ 041231 5 nedi um
Bacterial sources are selected fromthe group

wagoeis@sdehi a coli, Sal nonella typhinurium PCT/US2004/041231

10

15

20

25

30

35

G uconobact er oxydans, and Pseudononas aerugi nosa.
These bacterial nmenbranes have been highly effective
in renoving oxygen fromnedia and other aqueous and
sem -solid environnments. 10 The present invention is
edpesnedilng maydfemnadeanarsokie firaegh e use of Kixyrase®. enzyme system
SUSERMd Rothidyy a-g‘éstr]]c (5fq\ﬁéHStfl df Bhio NhSfsFEGrh! b@%@@o*or Agar"
organi sns andf for c Pacter|2| ng” and t g
clls afitered epairee additve wsedde praglude eezeyebie gordtpnsyin a wide variety
| 1 |e
| o bR SRR B Shichy S CHBIRBRE of brddiis an enzyme
maciditive geet orarpducemasmbiceenvironments depadigidlegisal beth medium.
argoltlpbﬂhé&smeblﬂnﬁrtn%%z é?d?ﬁm@nfma I)éﬁv IIQBE\% 's ile ¢Eﬁ§ and non-
mCcroorgani sm i I sol at erre
e rebayitid (‘EéBiNS&rfor[rhe i nvention the microor gam srrs are
ATCC quality control organisns. Such testing
procedures or therapeutic regines are useful for any
d éidierabdverdentiirdy@xirasa® anzymesgystanatonsistanian elsyimesystem
b i
F G S8 P i hod YRS aEPRRE. Pol e
proammereeunbMapabje |agen|tg cph@sta@éabgffersé guspensiootof mn’msahe
fQr r n
Eva?'%gers g,[Ze%% on@ %antallerS‘f'fﬁeﬁzﬁc?t C}B{ E %;ﬂl/é( O\Eé? ﬁl@é BISI and
adpmpemtwe aartgese'ﬁte efaghainsuwy chmepmanas| enfayring the dozyme
[

c B ERLE R rehlS] 68lgen T8 hodtryaAiy £ humogs of parameters
apm'ﬂrbmg pt stepperatyre, kifideanbamowits of gdsirgiemresalit, uawa‘ac@to depth
nerg{oaoﬁﬂgl ?ﬁt?ﬂgf, 'a‘ﬂb%‘elf]&sspacg v&ﬂ coll ection can be one
t ha ored Peul ar m croorgani sm
or one that is specifically ta| lored to a particul ar

r C| ; e | Daeoo s
| n'fh p?gi%ﬂgb%ﬂﬁ iéc lmfz l%eléﬁtérrq@ﬁ%ec{gs & géijﬁ\%% 1 in CRAY rﬁ)ﬁﬁtlon is
as:ostmuael@o%ygém scavehgiag Ime!mbriarﬁe tragmmia V\LBn@:hbzmtam ammklectron

i e Rt ity iod] £ unRf i §epdiel d Bvaroger
prdonomiThgsd oxy@@alscatdnging reerebrané fragnmianﬁsezanible desigqrhirarnahe
oD BIRES wmePE RRrefle R B o Rk b ttoBibhara
d laeri o bahtetial or mel Othe3&nd
&*‘f?a:ﬁe"eﬁ‘n’deﬂ’?e“‘"@ o Lhase i of sk“gahiq thal
(R 5B oS Pl aPine b o e

e (patalades Btc. cangleo bk sappidinented r utiized iretherpsesemtlinverion, although

l'ike, w thaout ffecting the spirit or scope of the
i rﬂPé‘r‘f{%WéSieS&pr%{ﬁf‘?b tbodi ment thereof. 15 WD 2005/ 059164
PCT/ US2004/ 041231

The preferred Oxyrase® enzyme system suitable for use in the invention include the
use of sterile membrane fragments derived from bacteria having membranes which
contain an electron transport system which reduces oxygen to water in the presence
of a hydrogen donor in the nuirient medium. It is known that a great number of
bacteria have cytoplasmic membranes which contain the electron transport system

that effectively reduces oxygen to water if a suitable hydrogen donor is present in the
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5 The following non-limting exanples illustrate
certain aspects of the present invention. MATERI ALS

waRDSMETIIHODS 10 Organi sms:  Bacterial isol at eBCUAS2004/041231

10

15

20

25

30

35

were those reconmended by the NCCLS for quality
control for susceptibility testing. (National
Commttee for dinical Laboratory Standards, 20083.

Met hods for Dilution Antim crobi al Suscgotl bi | ity
Teredium oBaqieyial epurgeT R Setacind flam e ebuR &iseher lcbﬁpﬂoav%ﬂmonella

StUpBIRLHST, %c%ba&e’fb?yc%%s Rl Ps %mohg’é éém&'noila These

Commttee fo dinical Laboratory t andar ds
P/bactel&laltm@matan@é have bean highly effedivedn rerrmmr@wgeryfrom media and

St deod 3 s%k@@c@én&u‘%n@h{su“ on Antim crobi al
Di sk Susceptibility Tests; Approved Standards: M-AS,

Ei ghth ed, vol. 20. Natlonal Commttee for dinical

E@q’%rp%ﬁny m%ﬁtfb‘#n% ggpecyéqw M8efulBr Y et 8@1 gg%éﬁ&é 864¢edality Test

co/1 ATCC 20 2 aur eus
f desuisifer Aﬂ‘@ﬁ@:qggmgont@l ofgRBissANddUNRDE T charatteriaing and testing

' @lthQ%eﬁ%éﬁeﬁgﬁTS%% bRy ﬁf@hﬂ%@?@&fo @gg&ﬁt&s

aur eus S. pneunoni ae
M catarrhalis, and H influenzae were obtained from

t h@e%&h@ds%ﬁﬁé AMveltidnt 46 %llrg&hél REL h¥fhodtw é?&i‘u a Aldfoa $%an|sm is

aur eus stral ns expr essi ng char acteri ze racyc
r dested EﬁﬁééSQ@@tll@htmt@l antikiotieg\la aneamnbagiénaentiohthe lz\fentlon the

prn%llo% sl ggtcﬁlhéﬁﬂsolgtqu R,Mfer?éd nt o Y\éhe‘llgventlon the

timcro
crf@lﬁ@pr@mlsrrwre@é’ﬂmquahm)rol gxganipinet Sush tasting procedures or

ggtﬁ%ﬁéﬂéf& %rm%g %ngﬁééliesear deg eé hﬁ%&r@éﬁlgﬁgﬁﬁs‘p%lally, any

Mdesiggthagiesium. etracycl i ne, L cyst ei ne, L-ascorbic
aci d, sodium pyruvate, catalase and sodi um

t hi ogI ycol ate were purchased from Sigma/ Al drich

Chiéwi raethodsoefibeninveipism, espagiady faviihe su@eypplitdisy test, wass also

p f

S%@g%ﬁ Y, Fﬁb&%}( ?r%%ld'ir{ob‘éh%gg&ﬁ% ug«%r?rrnos% fmethod in ¢ the > form of a
t ikifeByah a Weprefatally nomtelns appiopriateigrewthenadial énaldmrmehti)bmd

t uggﬁt%hgd%éfrfﬁjd&s%é% anwgqgr t%?QWH%@%g?%?r%&e

Steatibiatie(s), or200®inaliensihereof, and da$tredzrwa¢en ofriine:amxbomﬁate purity.

SRRk S SRR o o
Stanrdikat dsnotNailord fosaypaHiceldr micsborgadism, dladrieahal is specifically

éﬁgf&gréc‘ t%eaué A dcuﬁ% 'rﬂnbftﬁtgeln?skﬁ? (?g)tegﬁ % F%@%ﬂﬂt@%ir%@tﬁi% inter alia,

5xarticylad otganisensib vise, wakeraidye ds standaist inrsyiciBa kit, if the non-
bacterial components are not already mixed together as they might be, such
components are generally in close proximity to each other, even if confined in
separate containers or packages, and in close proximity to any bacterial samples,
which may optionally be ATCC quality control organisms, provided in the kit.

It will be understood by those with skill in the art that the invention may be performed

within a wide and equivalent range of conditions, parameters and the like, without
affecting the spirit or scope of the invention or any embodiment thereof.
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pneunoni ae and Haenophilus Test Medi um was used for
testing H influenzae. Oxyrase(r) (Oxyrase Inc,

woRkmsfoseled, OH) was used according to the PCT/US2004/041231

10

15

20

25

30

35

manufacturer's 10 instructions by adding 1 m of
Oxyrase(r) to 50 m of nedia. Media age studies were
perfornmed by preparing MHB in nultiple flasks, then
storing the nedia under various conditions. MCs were
ugihalfolipwiey fan-lireiting exatupes Busteate neraie Bspreys offthe presehly.
Sﬁrﬂfeﬂﬁ’(ﬁq under anaerobic conditions was conducted in an
anaer obl'c chanber (MACS M5 1000, Don Wiitl ey
Scientific LTD). The pH of the nedia was determn ned by
pH 15 meter (Corning 430). A conparison of the in
vitro activity of tigecycline by agar and broth
diMATERIALBAND MHTH@AISW t h and wi t hout Oxyrase(r)
against clinical isolates is shown in Table 1. 17 WO
2005/ 059164 PCT/ US2004/ 041231 QO LOLC) QQo QOO
0 Gpganisi@y: Lg Ln N N Ln Ln Lg Ln LO LU LC) L{) LOCO O

oy el Rt BB ooty B oo

r frGusceptibiliy testimgCiNaicpalC@niditeedrTlDidahLabadpatoryoStandards,

N BT i Sl T A ot oo

OAergpitdlig; Approved Bandars:IMY-AQ, Sixitf §d, MoIN28I, Batiortal Qommpittee for

g(ginggbl%roré}]orl}'&%dar&s \')Vag}ne,e}?ﬁ?., Nat?énaﬂ)g?n%it%eQOPCﬁ?\igl O
Laboratory Standards 2003. Methods for Dilution Antimicrobial Disk Susceptibility
Tests; Approved Standards: M2-A8, Eighth ed, vol. 20. National Committee for
Clinical Laboratory Standards, Wayne, PA.). Standards included E. coli ATCC
25922, S. aureus ATCC 29213, E. faecalis ATCC 29212, S. pneumoniae ATCC
49247 and H. influenzae ATCC 49247. Clinical isolates of E. coli, S. aureus, E.
faecalis, S. pneumoniae, S. pyogenes, M. catarrhalis, and H. influenzae were
obtained from the Wyeth General Culture Collection. E. coliand S. aureus strains
expressing characterized tetracycline resistance determinants have been described
previously (Petersen, P. J., N. V. Jacobus, W. J. Weiss, P. E. Sum, and R. T. Testa,
Antimicrob. Agents Chemother. 43:738-744, 1999).

Antibiotics and chemicals.

A standard powder of tigecycline was obtained from Wyeth Research, Pearl River,
NY. Minocycline, tetracycline, L-cysteine, L-ascorbic acid, sodium pyruvate, catalase
and sodium thioglycolate were purchased from Sigma/Aldrich Chemical Company
(St. Louis, Mo.) Oxyrase® was purchased from Oxyrase Inc, Mansfield, OH.

Susceptibility testing.

The in vitro activities of tigecycline and control antibiotics were determined by the
broth microdilution method as recommended by the NCCLS. (National Committee for
Clinical Laboratory Standards, 2003. Methods for Dilution Antimicrobial Susceptibility
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wo 2005105016 EU ~OZ c Ev v v -CUUpcn U OPEI/US200ap41231
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OCOLOI- NCO L() cOOI" MCOCOIIl- Mr Ln MIt
CONLOLN NOdd OLONLONNO QNdd' Nr r CO
Or It Nd NNM oUUUUUUUUUUUUUUURC

10

15

CYegts for(Bagtetiz Thad GB3v Berapfeatly; A\ npsovedStand dc‘Rﬂ\M\AN iyth ed, vol.
o, B B BRI GRBR TRl st
Othe standlardptocedwes) MBY WS lysgd horsaplood wes @S®1 for psting S.
OpfPenShide aftd HALmBpMiuY TOEABHIDN WAL sl 18 WeitMg H. influenzae.
Oxyrase® (Oxyrase Inc, Mansfield, OH) was used according to the manufacturer’s
instructions by adding 1 ml of Oxyrase® to 50 ml of media. Media age studies were
performed by preparing MHB in multiple flasks, then storing the media under various
conditions. MICs were usually performed in duplicate on each day of testing.
Storage under anaerobic conditions was conducted in an anaerobic chamber (MACS
MG 1000, Don Whitley Scientific LTD). The pH of the media was determined by pH
meter (Corning 430). A comparison of the in vitro activity of tigecycline by agar and
broth dilution methodolgies with and without Oxyrase® against clinical isolates is

shown in Table 1.
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10 Commttee for Cinical Laboratory Standards, Wayne,
PA.). A starting inoculumof approximtely 106 CFU mM

wanasdséiemal concentration of the antibiotic egaalustm4/041231

10

15

20

25

30

four tinmes the MC were enployed for these assays.
FI asks containing 50 mM of MBIl wth the
appropriate antim crobial agent were inoculated wth
50 Ml of the test organismin logarithmc growh
phase. Test flasks (250 m) were incubated with 15

Wié}ﬁgé%%59{%?5%3%?@&5%%9%er bath. Aliquots were

S
renove rmnation of viable counts at O,
2 Time-kil asaays2dera perfermesihy ik bith maceoiuiigy methpd épagassiance

AR S T B
plhatidty of Aygmiccetyal Ageptsa daproyasRyideings: M26ph.rval- 19pNatianal

. t o
O O S 9 P 3 e
aR@pidxindteifef CHU/@PARNA Bhal\Wohear@atier 6 the dntislotid@ual to four

Pr ot oCOL ate reader plater (Don_Whjtley Scientifi
Lies the MG MG Bmployechi @eé%%wcf@ak%gp%ﬁ“@w i%ﬂdjn' o feis 1
! Q\ﬁtﬁ%%ﬁb&ﬁ@})ﬁé&é bitifickdbER ag¥fiwetd iftRURtedalith 508 6ftae et

in bacteria

. concentration was determined. Data is .
s REIHIR HpRg M qrﬂwf% Riage. T@é@%ﬁ%@ Z%Bq WST‘%? @Cgb@'&% with
t 0 i-0hi bhtdd tar:Aat i e
D L L
oretanmiradion of vigbletountgat,q, 4ne andd4 diauien Serial THiams Jyere
h o . velif . . )
WL nhere BEEYELdin SLAGGT I, T8 Ao SinBrel 565 mi
| cheame plamd orgo apm@erimetaganpla’gea triyptida;seg;hy awdif_sA) witr_] a spiral
fp‘?p%%r' g‘i;’;gg!vg%pﬁgggﬁg”@%jﬂg{g. ﬁ'ﬁgé%%éé h@gge@gﬁ%ﬁ%& LSS B ambient air
Oy B5-£44 Dok Bd tH nushietRiof ESlemes Well ddiinandd orf B RBRCOL plate
M Cs 30 determned in ~un,s_u(|?}%I emented fresh nedi a.

. 21 20 ]
Wiratss plaierden ViBriow spiesilie o4 Prdqllingcyrygs wees cansiucigd fy plotting
O NgN CrEU/BR vérsus imE dver £ RéurQaht @&rﬁngé)h{be{ctérlal cdncentration

OOLZTLOLONNI Nco EONO-Lo N
was determined. Data is shown graphically in FIG 1. Presented in Table 3 are the

minimal inhibitory concentration results of the effect of media age, fresh vs. aged and
Oxyrase® on the activity of tigecycline.

As shown in Table 3, the MICs of tigecycline determined in aged media that was
supplemented with Oxyrase® were nearly identical to those determined in fresh
media. Additionally, the MICs of tigecycline determined in fresh media that was also
supplemented with Oxyrase® were not significantly different from the MICs

determined in unsupplemented fresh media.
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E()j ag O CESU+ oo cli QaWQE o0 r w21 W
2005/ 059164 PCT/ US2004/ 041231 5 Effect of nedia age

wonodgtossicof tigecycline. To determ ne the effeeCTmls2004/041231

10

15

nmedia age on the in vitro activity of tigecycline, MIB
was prepared and stored at roomtenperature or 2C for
28 days. Mcrobroth dilution 10 MC trays of

ti gecycline, mnocycline and tetracycline were

prepared on day O, 7, 14, 21 and 28. M Cs were
determned in replicates of six on each day of testing
as shown in Table 4. Further as shown in Table 4,

t Hidieet afasedia ng@POMICE bf #gegyelived dil ution increase in

t : [ VGl r j f

t a0 qdieyich b EEE ey AUPln fidn (2B orRGERIEIMHB was
i pregezedrand stostdmtecorater@ravinpar 2°€ foo28 days. Hdicrabgvth dilution

SR AR St T e By, 714

vitiramd 28c tMMstwerg Mermined/imteplicsted oiggix 91t bactedaygefitesiing as

SRR, R AT Y TR Py oo

ardiuiibrsiptraysalin B MICs 2DECO6I9E O4cPET fuB20Ek/peAod itesting. The

ot OB A5 e R o B

Tithe medlal steredgaravet tenperadili€@C Ref erence Organi sm E.

ol i AT gr : f N
AP 33867 (Rl C L FOMEEE SRl v v
DaactidityQMIG; 0g/600) dd Tiecielib2-afaindst reference organisms ATCC 25922,
ATCC29213 and ATCC29212 over the time interval of day 0 to day 28 are displayed.
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Day 7 0.06 0.12 0.12-0.25 Day 14 0.12-0.25 0.12-0.25

0.12-0.25 Day 21 0.25 0.12-0.25 0.5-0.25 Day28 0.12
wO0.2005/0891@8% 0.12-0.25 S. aureus ATCC 29213 ( N=ByTfse®h/041231

from Powdera Fresh from Powder 2C Pre-prepareds Day O

0.12 0.06-0.12 0.25 Day 1 0.12 0.12 0.25 Day 7 0.12

0.25 0.25 Day 14 0.25-0.5 0.25-0.5 0.25-0.5 Day 21

0.25-0.5 0.25 0.50 Day 28 0.25 0.25 0.25-0.5 E

faecalis ATCC 29212 (N:6) Fr Erom Powder a Fresh

1" QB PIghega ko P ea‘i’%‘ﬁ?%g afje By {ge T YfrS aetyifhnics,
14 0.25 0.25 0.25-0.5 Day2 .25 0.25 0.25-0.5 Day
28 0. 12- 0. 24 TigeZrelin@ Againdb ilie ATCE. RefevemdecOpgamisar e

(23 WO 2005/ OSQl@czé!igéggéé %%131 U Co C\L\ O REONGO)
: SARAC Ay /A

Fresh from Powder®

Fresh from Powder 2°C Pre-prepared?

Day 0 0.03-0.06 0.03 0.12
Day 1 0.03-0.06 0.06 0.12-0.25
Day 7 0.06 0.12 0.12-0.25
Day 14 0.12-0.25 0.12-0.25 0.12-0.25
Day 21 0.25 0.12-0.25 0.5-0.25
Day 28 0.12 0.12-0.25 0.12-0.25
S. aureus ATCC 29213 (N=6)
Fresh from Powder?®
Fresh from Powder 2°C Pre-prepared?
Day 0 0.12 0.06 - 0.12 0.25
Day 1 0.12 0.12 0.25
Day 7 0.12 0.25 0.25
Day 14 0.25-0.5 0.25-0.5 0.25-0.5
Day 21 0.25-0.5 0.25 0.50
Day 28 0.25 0.25 0.25-0.5
E. faecalis ATCC 29212 (N=6)
Fresh from Powder®
Fresh from Powder 2°C Pre-prepared®

Day 0 0.03 0.03 0.25
Day 1 0.03 0.03 - 0.06 0.25
Day 7 0.06 0.12-0.25 0.25
Day 14 0.25 0.25 0.25-05
Day 21 0.25 0.25 0.25-0.5
Day 28 0.12-0.25 0.12-0.25 0.25-0.5

a: room temperature
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tigecycline MCs determined in fresh nedia were 1 to 3
dilutions |lower than those determ ned in aged nedi a.

To further establish this effect, a tine kill

experiment was performed with E. coli ATCC 25922 in

f Pesthowndh Aglld 5, thedigacylin® MIQs detgrminggimfreahfmedia were 1 to 3

ti line., : LSty

o RS 00T e HERRARETagkAmas b MhberRliitne offect
battimekill 2xparidneht wgs perfofmetowith FeenfidTG{2259820n dresk end Aged
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wever,
t Im@amlmseueeglnemrtagﬁd média. 46 shown if Fler 1, dlotheipd g0d & tgéml of

Taé% eﬁgﬁéqstfpg) désteg g%ljo{/vﬂfof%tcjall [3 %5?5 ?/ﬁgﬁ ge%e R ih ?rgsh media.

waroweyst, miheh dite teetlngw\ea@rmrgadn@a@ed mm:h@sthﬂa\gas regrowth of the

d%{rgfnrgf%??h e?%@h?é @é)t L‘%{:%/ﬁﬁnﬁfn ef%e%?afné @rﬁ%g?reﬁé?%n%e etg r']l'able 5,

stt@ del@rrhme iftthve efiex kthataged omdieewpe restricter| iBThe Qdsorggnisms,
ipi\@ﬁl V\?ere 85%%@18&% Mcmmtthbtr\/%suﬁgs%;e&]esar%h H%@#‘n areld o those

I'NS “expressin ous etra
r @btermmeden tettie thaik harhbeen stereﬂﬁerrtwomka at mmn’@mperatmmeRT)
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I'screp res in

dehdoud tetrdeyictind resshancedietermpapsc ed to  t hose

determined in aged nedia. Therefore, while not being
bound by theory, it postulated that the cause of the
diA&adher;eamwndaﬁamgeﬁn thegH ofabé medt age imeithissccoutynot kecount for

(45 HBARRETHEL AUEINOL oYtlobitlihy BetlARBHH fioth maRE cbiBared to
those determined in aged media. Therefore, while not being bound by theory, it
postulated that the cause of the discrepancy between the fresh and aged media may
be due to acceleration of oxidative degradation, and the formation of an early peak,
caused by an increase in the amount of dissolved oxygen in the broth media that
occurs over time during the storage. Because it appeared that the concentration of
dissolved oxygen in the broth medium was effecting the tigecycline MICs, a study
was done to assess the effect of aging on media that has been stored in an
anaerobic chamber. As shown in Table 6, media that was commercially prepared
and media that had been aged 2 weeks at RT under room air resulted in tigecycline
MICs that were 1-4 dilutions higher than the freshly prepared media. In contrast,
media that had been stored under anaerobic conditions resulted in MICs of
tigecycline that were nearly identical to the results obtained in fresh media.

To test the hypothesis, solutions of tigecycline were prepared in water, fresh MHB
and aged MHB. The solutions were stored overnight at RT, then subjected to HPLC
analysis to look for degradation of tigecycline. As shown in FIG 2, the HPLC analysis
showed the early peak eluted at a retention time of about 11.5 to 12.0 minutes. As
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caused by an increase in the anmount of dissolved
oxygen in the broth nedia that 25 occurs over tine
wduaoisrngotsle st orage. Because it appeared that PO®US2004/041231
concentration of dissolved oxygen in the broth nedi um
was effecting the tigecycline MCs, a study was done
to assess the effect of aging on nedia that has been
stored in an anaerobic chanber. As shown in Table 6,
5 nelhven NG Sudise apownof thel dayly pealo v feesh raedia wediahowtHlgtimes the
h d . ,
¢ FpoBiE vy e Hra R L P ul RATHBLN PR LBIhEd that
t Henfarimatién efsdarly peak phiigagystivdivas dcaelemied indhe agebmpeia.
that had been stored under anaerobic conditions
resulted |n M Cs of tlgecycllne that were nearly
‘ natea nedt in fresh nedia. To

t
10 ?rtc’éx elﬂ % P%r?cgrgk&%rm?e%héfkﬁjggérggl ﬁ%ge‘agﬁlk\g@tﬁﬁgy peak
smrmatummef tigecyclise onedperireentighin emenmentetl kash sanplpe veeal
t
%\é%lgétcii t&‘H&‘eV lhg tﬁe eAr@ﬂJ@EF %f t}éje%?ﬁﬁgm%{‘%%fg sylg .24 hours.
slﬁemlt‘sarbasélateblybemk eluted at a retention tinme of
about 11.5 to 12.0 mnutes. As 25 WD 2005/ 059164
PCT/ US2004/ 041231 5 shown in FIG 3, the anount of the
15 e&xpgripedk veahidesesh nmedi a \wagerithenit2 vehidésres t he
anount in water, whereas in aged nedia the rati o was
about 35. This confirmed that the formation of early
pdakesf Muelpetjrdbin He was acdefrestalMeellar iinthe llagh® %BHeuy@mse®
Hi,g re.Liqui d Chromt
e )% p 9%@@?‘@%‘@?@@ exper i g%n?%mnéfleggﬁlng%il\A}rt(t)\obtrbxyrase®
eBamateednlyor early peak f & agad Moelit Hlmtgetiwlhla‘&éOxytase®

exper i [X_exper | est sanples were
20 e aﬁ%%c{r@gélteiktﬁflét %rﬁrﬁﬁtﬁghﬁyg%ﬁy peak of tigecycline
WL, whtep @ith 28 Omyrade®ours. Results are as |listed
3&” o 15l Experiment 1 vehicles: Experinent 2
g@gn fresh Mueller Hnton Il 1. fresh Mieller
H| nton Il with 2% Oxyrase(r) 2. aged Mieller Hinton

fresh Miell Hi n PR IR .
o GveE 3 CORgBlaib P ol Mo iR SSE Sbhibtes e
25 Oypysmsed,rapsay2d af timeged Aol Hey @Rt on 11 w t hout
Oxyrase(r) 5. water with 2% Oxyrase(r) 6. water only
Ti gecycline at a concentration of 1 ng/nmL in each of
t hehaaHPLE paedmetbssaradisied BBlopr epar ed, assayed at tinme
zero and 1 day @RT. The HPLC paraneters are |listed
bel ow. HPLC colum: Luna C18(2), 5 gum 4.6x150 nm
HPLC column: Luna C18(2), 5 um, 4.6x150 mm

30 Detection: UV @ 250 nm
Flow Rate: 1.5 mL/min

Injection volume = 30 uL

Mobile Phase A: 6.8 g KH2PO4 in 950 mL water, pH to 6.2 with KOH, mixed with 50
35  mL acetonitrile
Mobile Phase B: 6.8 g KH2PO4 in 500 mL water, pH to 6.2 with KOH, mixed with 500

mL acetonitrile
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30 Detection: W @250 nmFlow Rate: 1.5 nmm n
I njection volunme = 30pL Mobile Phase A: 6.8 g KH2ZPOX4
wono@md91st water, pHto 6.2 with KOH m xed w PoTAB82003/641231
nm. acetonitrile Mbile Phase B: 6.8 g KH2ZPO4 in 500 nL
water, pHto 6.2 with KOH, mxed with 500 nL
acetonitrile 26 WD 2005/ 059164 PCT/ US2004/ 041231 5
Gadient: Time (mn) %A 98 0 95 5 baseline 20 60 40
5 linear 10 5 0 100 linear 1 0 100 hold 0.1 95 5
bﬁsr?éliéﬁ}e It is believed that the early peak has the
olT'ow hg structural fornmula Awith a 15
cflamagnie) i skAc BPot on nucl ear magnetic resonance
spegtrum sh ElIG 4. N N / OH IO N N H
%: H O 8§I aéé}:B Structural formula A may al so
erQt in t6§utorﬁ@rllmﬁafrorrrs and the tautoners are
10 %e%_r:t %d Bel oW 2f,a4P 2005/ 059164 PCT/ US2004/ 041231 N

1 0 100 hold
0.1 95 5 baseline

It is believed that the early peak has the following structural formula A with a

15 characteristic proton nuclear magnetic resonance spectrum as shown in FIG. 4.

NHp

20

Structural formula A may also exist in tautomeric forms and the tautomers are

depicted below:
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tetracycline is displayed in Table 7. Tables 8 and 9
sunmari ze the effect of Oxyrase(r) versus NCCLS

wQuadsiosyie€ont rol 15 Strains - data conbi ned f POmUSROY/041231

10

15

i ndependent experinents fromnine investigators. 30
WD 2005/ 059164 PCT/ US2004/041231 M A (0 >Cvr ANN
It r TdT dr r Lnrr Atc') ACo(0O0or NO-~N
Lc) CCr Ood LOLO NOOOL6, r NOO NN CO UO
" LOLOp TOr NOO UCONOOO N(O0O CNLOLO

N R AR M A b e et

~ cpntraled®y the addition of a reducing agent to the medium, MICs were determined
in the presence of 0.05 % (w/v) L-cysteine, 0.05% L-ascorbic acid, 0.05% sodium
pyruvate, 0.05% catalase and 0.05% sodium thioglycolate, all of which have been
used previously reported as reducing agents in growth media for bacterial pathogens.
The effect of reducing agents on the in vitro activity of tigecycline, minocycline and
tetracycline is displayed in Table 7.

Tables 8 and 9 summarize the effect of Oxyrase® versus NCCLS Quality Control

Strains — data combined from many independent experiments from nine

investigators.
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to O 35 WO 2005/ 059164 PCT/ US2004/ 041231 5 WHAT IS

CIMAHAIFIIS IOE:AINIEDASHedi um conposition for the

determ nation of susceptibility testing for ATCC

0) CD
M

1. A medium composition for the determination of susceptibility testing for ATCC
quality control organisms wherein said medium composition comprises a nutrient
medium, an antibiotic and an adjuvant in a sufficient amount to stabilize and enhance

susceptibility testing.

2. The medium composition according to claim 1, wherein the adjuvant is selected

from the group cysteine, thioglycolate, ascorbic acid, pyruvate and catalase.

3. The medium composition according to claim 1, wherein the adjuvant is derived

from the cytoplasmic membranes of microorganisms.

4. The medium composition according to claim 2 wherein the adjuvant is present in
the range of about 0.0005% to about 5.0% weight/volume of the medium

composition.

5. The medium composition according to claim 4 wherein the adjuvant is present in

the range of about 0.005% to about 0.5% w/v.

6. The medium composition according to claim 4 wherein the adjuvant is present in
about 0.05% w/v.

7. The medium composition according to claim 3, wherein the adjuvant is present in
the amount from about 0.5% to about 10.0% volume/volume of the medium

composition.

8. The medium composition according to claim 3 wherein the adjuvant is present in

the amount of about 1.0% to about 4.0% (v/v).
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a(ﬁﬁnhbﬁghf 5 teff?@'§§ﬂ?' in the range of about 0.005%to
about 0.5% wv. 25 6. The nmedi um conposition according

to claim4 wherein the adjuvant is present in about

0.1d5%hg/medivin composiden aeridingplosilaimpl), avkeseiaithgyantipioticis a 7, 9-

cl_ai hn the adjuvant is present in the

aﬁ%%%%a?gggﬁgg%@"O.5@6to about 10. 0% vol une/ vol une of

t he medi um 30 conposition. 8. The medi um conposition

according to claim3 wherein the adjuvant is present L

i 2. tlihe nagdim compositien pccerding tolaipby whareguthe igtiarycling antibiotic
4 T '

10, RIERLORSI, BT SO0 ORI,

I sligpethgkehiorietracyehioeitdeteO¥eyoling) meth@cyclihe, Ipmddyetine, clomocycline,

coyrposi t.i on accor di ,any one of claing 1 to 9.
mﬁ@?&wﬁhpﬁ@nnaﬂ By ’P%SW%I%@?YIQ%’%@ 9-pinomgnaoylingOMG-
MBI TRARIA S 3EARADD diind & i e AhRIALRIHEEDOMG-

antibrotic is 9- substituted tetTacyc
THaMIEA )and tigeryolsne i on according to claim9 wherein
the tetracycline antibiotic 15 is selected fromthe
group tetracycline, chlortetracycline,

0X)t &ite3fdirh REmpodtiARhdBE GRS &) dikd RGYIEdiR ehe tetracycline antibiotic
demecl ocycl i ne, nethacycline, |ynecycline,

cliptipeoyclinene, doxycycline, minocycline

N, N- di et hyl gl ycyl am do 9- am nomi nocycl i ne (DM&

m no), N, N-di nethyl gl ycyl am do 9

anian ot vaeEh Ryinp6sidew ¥acbRtif@aymlyi die of BiMens DM eekin the

tigecycline. o _
microorganisms are selected from the group Escherichia coli, Salmonella

typhimurium, Gluconobacter oxydans, and Pseudomonas aeruginosa.

15. The medium composition according to claim 14 wherein the microorganism is

Escherichia coli.

16. A method to stabilize minimum inhibitory concentration (MIC) test values for
ATCC quality control organisms comprising the following steps:
a. adding to a medium an adjuvant in a sufficient amount to stabilize and enhance

susceptibility testing and an antibiotic forming a medium for testing;
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20 13. The medi um conposition according to claim9,
wherein the tetracycline antibiotic 1is tigecycline.

wa200s08gi6medi um conposition according to any ORETWS2004/041231
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clainms 3 to 13, wherein the 25 m croorganisns are
selected fromthe group Escherichia coli, Salnonella
typhi muri um d uconobacter oxydans, and Pseudonobnas
aer ugi nosa. 15. The nedi um conposition according to
clbaiadditdg anbsroegamidnhe saicmodingafor tstingg Escheri chi a

CO|I%ﬂ$P 16. .A neth&d to stabilize mninuminhibitory
c EndRbating %ﬁﬁdm@? t¥st values for ATCC quality
cqfnrg.(gdmg{hgqm@vﬁugonprl sing the follow ng steps: a.
adding t© a nedium an adjuvant in a sufficient anmount

to stabilize and enhance susceptibility testing and

2005 PSR BesePies ST Sibtosy foncERimies VAL LRt values fo
Or JROC %ﬂhﬁt‘y conirél dfg‘ﬁhéiﬁé éd?ﬁprls ﬂh@ gﬁe §. incubating
said test medi um . reading val ue. 17. A

rret hod & d’rsmmlMleileﬁfhmtﬁm Harcpthrll mpdmnybmmhwiz gtapngpowdered

e far. 10 ATCC quality control
&%?énéb@*ﬁﬁ¥§i?%§mFﬁ@ steps: a. Preparing Mieller

Hl nt on WBr AliclhVingg Ml VW) DS’FﬁdIB Mghuded) gﬁ@a@olmgm@medlum
media to 1.0 liter distilled water; b. Autocl aving

(121G, q%c&xbng amédmmgpég amwl%cfmahgolumé andétﬁmg @ 35-37°C
Addlng .an §§ég E} %g bout 10% final vol une and
keepi ng" of ﬁ i ncubator for 30 minutes;

d. Addinoaahfghbdl sb pll oA WU bf a 96 wal1IhicYétitér late
mcrotiter plate; Wei ghing antibiotic and addi

br ot h teo Wm@mg@nﬁblqtig apg adding both to( drog irlbrieg un@sabout (standard
g/m); éhﬁpg 501tL of the antibiotic to the first
colurm]z%B“( titer plate; 20 g. Diluting by two-fold

seri al N'Ad&ﬁﬂg‘ﬂ){ﬁgéﬂﬁé aftibiSRMd thé firspbdlughn dF-thd¥iePlaicnd

an i nocul um at i. Diluting inoculunml:100
in the gar]atlmtnmbnmq_fqldmsegxabdlmtm(gpcm@pr flewn 0% plael ony

adai ng s ebgirechdb ot B AL 1 the vel '8 of

the m qr @iiviee 11560@11@31 100 in the broth at 10 L in 9.9 ml (1:100) is 10°
colony forming units (CFU) forming the adjusted inoculum;
j. Adding 50 pL of the adjusted inoculum to the wells of the microtiter plate;
k. Incubating the plates at 35-37° C for 18-22 hours; and
1. Reading, with the unaided eye, the MIC.

18. The method according to claim 16 or claim 17, wherein the adjuvant is derived

from the cytoplasmic membranes of microorganisms.

19. The method according to claim 18, wherein the adjuvant is present in the amount

from about 0.5% to about 10.0% volume/volume of the medium composition.
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25 k. Incubating the plates at 35-37 C for 18-22
hours; and 1. Reading, with the unai ded eye, the MC.

wa&oosigiomet hod according to claim 16 or cl ai mP@T US2004/041231
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wherein the adjuvant is derived fromthe cytoplasmc
menbr anes of m croorgani sns. 30 19. The net hod

according to claim 18, wherein the adjuvant is present

in the amount from about 0.5%to about 10.0%

v Al0urithevnadthokacebrdiletomdad mul wherpmsthe adjnvar3 8 M€sent in the amount

20 059 PCT/ U 4/ 041231 20. The net hod
6“;’ ﬂg&%éog%t%%%lwg 0PHVfHe adj uvant is present

|n the anmount of about 1.0%to about 4.0%in medium
( y . _ : :

P Mo dDReeBRLRR ARG LR Es Pk iy WO fElfbout 20%
Tr(e/vmet hod according to any one of clains 16 to 21,
wherein the antibiotic is a tetracycline. 23. The
nmet hod according to claim 22, wherein the antibiotic
| §0a ﬂm@n&H@&&dcbfﬁlﬁfgto avlzﬁ on8bF BGHfd 18& 2124&'hefléli‘@tﬂéedhﬁgi‘3tlc isa
according to claim erein the tetradycline
arttirdmiyolines i s sel ected fromthe group tetracycline,
chlortetracycline, oxytetracycline,

di methyl chlortetracycline, deneclocycline,

meish aﬂﬁé%étﬁ@d aéc)éf@ﬁg’ £ d1A1fs 223 WRRGY el AnBbiode i 1s a 7,9-substituted
doxycycline, mnocycline, N N-dinethylglycylam do

9 tatmqyohmmocycl ine (DMG mi no)

N, N- di met hyl gl ycyl am do 9

am no- 6- denet hyl - 6- deoxytetracycli ne (DM DVDOT) and

t i e ChHel thétRod & ordifeto iz WBEInthe EettadydlindiaMikidtic is selected
wherei n the tetracycllne antibiotic is 25

t ifgea e graep tepgeychie, I’F?@@C%J@Qf@ﬁymjfaﬁbdﬁ@cor ding to
a 8 e

Q%:{rrng@l?bcg%or%lﬁl‘é&@%&sdeﬁ% %)%&clﬂ% I[ng e§°31r%8 ul 1ne cl(lq]mocychne

C aldxycyodinennbt gelint yN/N- dﬂmethmglyaylumﬁmmnﬁmaw (DMG-
and, Pseudononas aer ugi nosa. 27. The neth

adBEPHiNhh-digethyig] bﬁ}é@nm&rvémﬁ%ﬁq@m@tbﬂo%ﬁweéwmne (DMG-
ESSES O Paha tig8Qkline. 39 WO 2005/ 059164 PCT/ US2004/ 041231

25. The method according to claim 22, wherein the tetracycline antibiotic is

tigecycline.

26. The method according to according to any one of claims 18 to 25, wherein the
microorganisms are selected from the group Escherichia coli, Salmonella

typhimurium, Gluconobacter oxydans, and Pseudomonas aeruginosa.

27. The method according to claim 26 wherein the microorganism is Escherichia

coli.
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5 28. A nedium conposition for the determ nation of
susceptibility testing for ATCC quality control
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nutrient nmedium an adjuvant and an antibiotic

wherei n said adjuvant is present in an anount

sufficient to suppresses the fornmation of an early

peak as determ ned by high pressure liquid

c 280 nA tnaxgiiwap leympbitiorafor deedetdromnationsof ehiscapighility testing for ATCC
11.5-12.0 minutes. 1Q 29. The di um conposi ti on of .

o 4R SBRrql RS FEReCR I MeOTEm GOPPOREOT SO e nutrient

CYAQRIASIH £ iR ARNSSan@ihi e G 10¢1 8 3 20FrvardQs preBét in an amount
medi um conpOsition of claim?29, wherein the adjuvant

i sufficéene b suppresses the Braateme! doreanly psekies detagoaings biblsgh pressure
10. 0% i,n nedi u 31. Th di.um ¢ca I, td accardi ng

¢ iR EOgBhy P e eaAR o AAS Ao R0 BiR T

amount of about 1.0%to about 4.0%in nmedium 20 32.

The medi um conposition according to claim?29 wherein

t RO. ddieamesinm icempprbemet claim A% arferan tu adpsyantris deriged fiipm the
cQ it rdipg. e of clains 28 to 32,

W f%%%h¥§£w§5%¥$g?ggﬁ%&wggémggtracycline. 25 34. The

medi um conposi tion according to claim33, wherein the
antibiotic is a 7,9- substituted tetracycline. 35. The
meXdh Jrhe dradieraicomppsitien ef deim 2% Whsesiaithe ddjevant is present in the

{ SHIREYEbRNBoRY 58! BbGu1d 0t AekGE ed from the group
tetracycline, chlortetracycline, oxytetracycline,

di met hyl chl ortetracycline, deneclocycline,

meqt,]rg%%ﬁ}xl 'lflerh,ql’o nggl 1% %&%&@%é& Qvﬁ’ereindtgé %&%%r{tqse present
- R NOALNP &Y S dub €000 Eb ol 10% in medium.

N, N- di net hyl gl ycyl am do 9

am no- 6- denet hyl - 6- deoxytetracycl i ne (DMz DMDOT) and

t i32e CBhel metitum 36mg0siiéh 26206 O QinPENWhiG200d¢ BdjhRal is present
36. The medi um conposition according to claim 33,

wiB 2o %478 tetracycline antibiotic is tigecycline.

37. The nedi um conposition according to claim 33,

wherein the mcroorgani sns are selected fromthe

gridu i Hesodinmchinpogitbn acc8adin® teednyaoreyob klapms 28i1tn 32, wherein the
A uconobacter 10 oxydans, and Pseudonobnas aer ugi nosa.
3ENUPRLC Ay feae osition according to claim 33

wherein the mcroorganismis

34. The medium composition according to claim 33, wherein the antibiotic is a 7,9-

substituted tetracycline.

35. The medium composition of claim 33 wherein the tetracycline antibiotic is
selected from the group tetracycline, chlortetracycline, oxytetracycline,
dimethylchlortetracycline, demeclocycline, methacycline, lymecycline, clomocycline,
doxycycline, minocycline, N,N-dimethylglycylamido 9-aminominocycline (DMG-
mino), N,N-dimethylglycylamido 9 amino-6-demethyl-6-deoxytetracycline (DMG-
DMDOT) and tigecycline.
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Escherichia coli. 15 39. A nmedium conposition for the
determ nation of susceptibility testing for ATCC
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conmposition conprises a nutrient nedium an adjuvant
and a tetracycline antibiotic wherein said adjuvant is
present in an anount sufficient to suppresses the
formati on of an early peak as determ ned b hi gh
fite sBermediimueiothpositionagcogtag ch.lalmﬁoyheﬁ?lﬁééﬁ tgifRcycline
%Eggo.ition fgr the determ nation of susceptibility
{A0UPIONG 1§ BESCXTEE- qual ity control organi sms wherein
sai d medi um conposition conprises a nutrient nedium

afy . afl|UnaRhmaRehpdsifioR addehdihb taiElethn BB iwiRgsa thedicroorganisms are
antibiotic wherein said adjuvant is present in_an

asetrater] feorh fhecgrowp Esahesofpgicelsdmonala il iy, Gfucgnobacter
early 25 ak .as determ.ned by high pressure liquid
c‘l”?‘?’@%’h‘t B%C@W?mﬁ’i‘?s K Hdm conposi tion for the

determ nation of susceptibility testing for ATCC

quality control organisnms wherein said nmedium, .
cHhpBisd mpdinmeeomnosiéien aecaidingite flaim 33 avhergn B BIGQaEaRism 1s
apd tLg;cyc}ine antibiotic wherein said adjuvant is
pﬁgggﬁ "#1i°n 30 anount sufficient to suppresses the
formation of an early peak as determ ned by high

pressure |iquid chromatography with a retentjon ti

039.ab gurdium cgmposinon{as thedeterpnaten it §pseRp ﬁia&eﬁtmggﬁf ATCC
F Qbal LR h BbinbbMtibeSdrhpeked @ hutrient
) R e SUSEOR B e pin
C ARSI, bh adjueartpnd aesra yliresintiBitic wherean saidedivyantanpresent in

an antibiotic to stabilize and enhance suscepti bilit.

B AR SO R oD TR 16 CPETF ORS OO F3gh o eyfied by
T [ it di t laim42, wh i
tﬁ%mﬁfgﬁﬂgﬁﬁﬁﬂﬂgﬁaﬁbﬁg?@ﬁﬁ9r ing to claim erein

rient mediumis no greater than 12 hours
ol d. 44. The nmedi um conposition according to claim42,

\glg&r gguqe(iigr% c%nmtpiolsjiitig}l If(g:r tilg det-er11n%relec1:t¥o%l gﬂ%'sce%t?bili%y%est%% fog ATCC
quality control organisms wherein said medium composition comprises a nutrient
medium, an adjuvant and a 7,9-substituted tetracycline antibiotic wherein said
adjuvant is present in an amount sufficient to suppresses the formation of an early

peak as determined by high pressure liquid chromatography.

41. A medium composition for the determination of susceptibility testing for ATCC
quality control organisms wherein said medium composition comprises a nutrient
medium, an adjuvant and tigecycline antibiotic wherein said adjuvant is present in an
amount sufficient to suppresses the formation of an early peak as determined by high

pressure liquid chromatography with a retention time of about 11.5-12.0 minutes.

42. A medium composition for the determination of susceptibility testing for ATCC
quality control organisms wherein said medium composition comprises a fresh

nutrient medium and an antibiotic to stabilize and enhance susceptibility testing.

41



WO 2005/059164

10

15

20

25

30

35

PCT/US2004/041231

43. The medium composition according to claim 42, wherein the fresh nutrient

medium is no greater than 12 hours old.

44. The medium composition according to claim 42, wherein the antibiotic is

Tigecycline.
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