WO 03/ 061715 PCT/ US03/ 01710 | NFECTI ON- RESI STANT MEDI CAL DEVI CES CROSS
REFERENCE TO RELATED APPLI CATI ONS Thi s application clainms the benefit of

U. S. prowseiodnel7ipat ent application Serial No. 60/ 380, 65@cTfisozai7May 15,
2002, and U.S. provisional patent application Serial No. 60/350,767, filed
January 22, 2002. BACKGROUND OF THE I NYENTION Field of the Invention The
invention relates generally to prohibiting m croorganisminfection
associated wth inplanted nedical devices. In particular, the invention

relates to the use OfNFREIRONRRSISTANTIVEIHE AN DEVAICES nezolid to pr event
medi cal device-associated infections. Description of Related Technol ogy
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i mpl antation oc€cufs reldtively |nfrequent y, but can produce serious and
costly dSod0/IdxT6GnEleddamtarnd2, 208dui ri ng renoval or replacenent of the

i npl anted device or vigorous treatnent of secondary infections. Advances
in engineered materials d i I d with the

dermogr aphi cs of an agi ng%gﬂ%&ﬁ:’ﬁﬁbsbgéghqmlﬁirﬁ si ng demand for

i npl ant abl e medi cal devices over the next several decades. Inplantable
devi ces Jigld ofithe Inyentionanpl e, sutures, orthopedic appliances, stents,
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formbiofilms, which nmay cause serious infections, such as osteonyelitis,
endocarditis, or septic shock. Such infections can occur ‘despite the WO
03/ 0617 1Besefiptiof 0B Relatdd Teelnglogiphy| acti ¢ admini stration of antibiotics in

| mplantation ﬁrllj g%gl}ie mmg{cgpdem?cses%?aderr?blomatenals (i.e., biologically-compatible

materials known to those skilled in the art, such as metal, polymeric, or ceramic materials)

are frequently used for treatment of a variety of human diseases and other conditions.
Growth of microorganisms on the surfaces of such medical devices following implantation
occurs relatively infrequently, but can produce serious and costly complications, such as
requiring removal or replacement of the implanted device or vigorous treatment of
secondary infections.

Advances in engineered materials and surgical techniques coupled with the
demographics of an aging population suggest an increasing demand for implantable medical
devices over the next several decades. Implantable devices include, for example, sutures,
orthopedic appliances, stents, catheters, guidewires, shunts (e.g., hemodialysis shunts or
cerebrospinal shunts), prostheses (e.g., prosthetic heart valves or prosthetic joints), cardiac
pacemakers, neuronal stimulators, and vascular grafts. However, a major limiting factor in
the use of implantable devices is the risk of microbial growth on the biomaterials by
microbes, such as bacteria, to form biofilms, which may cause serious infections, such as

osteomyelitis, endocarditis, or septic shock. Such infections can occur despite the



standard practice for such surgeries. Consequently, effective treatnent of
i nfections often necessitates the renoval of the inplanted device.
Accor di ngwg,030big1® is a need for inproved nethods for prePEmUSOR0TH0

medi cal devi ce-associated infections. WO 03/061715 PCT/ US03/01710 -3
SUMVARY OF THE I NVENTION I n general, tRe invention relates to nethods of
pr event i gigphyli@ietadainissa el dtatbietitdin ifpintaion dereng Svhish hastbeborhe ng
bacterial adherence to the surface of the device. According to one aspect
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device. According to another aspect of the invention, a nethod of

i nhi bi t iAglsAKYEs@REsosRedaECHPRS t 0 a nedical device includes the steps of
provi ding an anti bacterial agent conprising linezolid, or a
pharmaceutically acceptable salt thereof, and incorporating the

anti bacterial agent into the nedical device. According to still another
aspect of the invention, a nethod of inhibiting bacterial adherence to an
i npl ant ed nedi cal device includes the steps of inplanting a nedical device
in a human or ani mal body, and applying an anti bacterial agent conprising
an oxazolidinone, or a pharmaceutically acceptable salt thereof, to the

i npl anted nedi cal device. According to yet another aspect of the

i nvention, a nethod of inhibiting bacterial adherence to an inplanted
medi cal device includes the steps of adm nistering a pharmaceutical
conposition conprising an oxazolidinone, or a pharmaceutically acceptable
salt thereof, to a patient in need of an inplanted nedical device, and
inplanting a nedical device in the patient. According to a further aspect
of the invention, a nedical device resistant to mcrobial adherence for
use within a human or ani mal body includes an effective anmount of

| inezolid, or a pharmaceutically acceptable salt thereof. These and ot her
aspects and advantages of the invention will be apparent fromthe



foll owi ng detail ed description. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is
a graph illustrating effects of subinhibitory concentrations (less than the
m ni num iwbioBio61ony concentration) of linezolid and vancompcCirrusesio&dher ence

of S. aureus UC- 20205 to polystyrene surfaces; WO 03/061715 PCT/US03/01710

-4 Fig. 2 is a graph illustrating eff€tts of subinhibitory concentrations
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According to yet another aspect of the invention, a method of inhibiting bacterial
adherence to an implanted medical device includes the steps of administering a
pharmaceutical composition comprising an oxazolidinone, or a pharmaceutically acceptable
salt thereof, to a patient in need of an implanted medical device, and implanting a medical
device in the patient.

According to a further aspect of the invention, a medical device resistant to
microbial adherence for use within a human or animal body includes an effective amount of
linezolid, or a pharmaceutically acceptable salt thereof.

These and other aspects and advantages of the invention will be apparent from the

following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a graph illustrating effects of subinhibitory concentrations (less than the
minimum inhibitory concentration) of linezolid and vancomycin on adherence of S. aureus

UC-20205 to polystyrene surfaces;



Fig. 10 shows scanning el ectron m crographs exhibiting the effects of
prophylactic (0 h) and delayed (2 h, 4 h, and 6 h) treatnents with 1 gg/m
of |inezowpDd3peries half MC) on S. epiderm dis RP62A m cr ecolusni/eyi@dher ent
to the surface of polystyrene. Fig. 11 shows scanning el ectron m crographs
showi ng the effects of prophylactic (64-h) and delayed (2 h, 4 h, and 6 h)
treat ments wFik. Aisgd g(‘aph)ﬂhmam:mg@fﬁacts df enleinhibitbryMoBreniratioss oﬁmedelndramﬂ s
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UC-20205 adherent to a polystyrene surface: (A) noninfected control; (B) infected-

nontreated control; (C) infected culture treated with linezolid at one-fourth the MIC; and

(D) infected culture treated with vancomycin at one-fourth the MIC; and

Figs. 7A-D are scanning electron micrographs showing microcolonies of S.
epidermidis RP62A adherent to a polystyrene surface: (A) noninfected control; (B) infected-
nontreated control; (C) infected culture treated with linezolid at one-fourth the MIC; and
(D) infected culture treated with vancomycin at one-fourth the MIC.

Fig. 8 shows graphs of the inhibitory effects of prophylactic and delayed treatments
with therapeutic (equal to or greater than the MIC) and subtherapeutic (one-half the MIC)
concentrations of linezolid or vancomycin on staphylococcal adherence to polystyrene
surfaces as detailed in Table 4.

Fig. 9 shows graphs of the inhibitory effects of prophylactic and delayed treatments
with MIC and sub-MIC (one-half MIC) levels of linezolid or vancomycin on staphylococcal
adherence to polystyrene surfaces as detailed in Table 5. Significant differences from
control are indicated by an asterisk (* = p<0.05).

Fig. 10 shows scanning electron micrographs exhibiting the effects of prophylactic
(0 h) and delayed (2 h, 4 h, and 6 h) treatments with 1 pg/ml of linezolid (one-half MIC) on
S. epidermidis RP62A microcolonies adherent to the surface of polystyrene.

Fig. 11 shows scanning electron micrographs showing the effects of prophylactic (0
h) and delayed (2 h, 4 h, and 6 h) treatments with 1 pg/ml of vancomycin (one-half MIC) on

S. epidermidis RP62A microcolonies adherent to the surface of polystyrene.



Each R3 is independently selected fromH, alkyl, alkoxy, am no, NO2, CN,

hal o, substituted al kyl, substituted al koxy, and substituted am no; and
Each R4 iwoindepehdent|ly selected fromH, -OH am no, al kpCI/tsobet7ia ut ed

al kyl, al koxy, substituted al koxy, al kenyl, substituted al kenyl,

cycl oal kyl, substituted cycloal kyl, <¥el oaI kenyl, substituted

cycl oal kenyl, het, DEBAILEDDERERIPTION, OEI‘RHEGNMENT]I@H aryl. The

fol |l owi ng def | nltl,ons are used, unl gss ot her wi. e desc The carbon at om

content of vAPeERIIRARSs BteA Pats ol SHRLAFH A ﬁ‘H?’é’i‘ |a§§m?s q@&i"&& by a
prefix d M AR, SR e, h@hay N the
noi ety, %W%W&%ﬁ%&/mnoﬁ% I.e IWSI th eOIS{rHé(?I?;&%?.O? i ndi cat es a
noi ety ®avd the formtwdger "i" to the integer "j" "carbon atons, inclusive.
Thus, for exanple, Cl_7 alkyl refers to alkyl of one to seven carbon atons,
inclusive. The term"halo" refers ¢ a hal ogen atom selected fromd , Br,
I, and F. The term"alkyl" refers to;ybth strai ght- and branched-chain
noi eties. Unless otherw se speciBig y-At at ed al kyl noieties include
between 1 and 6 carbon atonms. The term "al Kenyl" refers to both straight-
and branched-chai n noieties contairfisng at |east one -C=C-. Unless

ot herwi se specifically stated al kenyl noieties include between 1 and 6
carbon atonms. The term "al kynyl" refer§ to both straight- and

branched-chai n noi et es co n east one -C/C. Unless otherw se
speci fi ggmp@algxgagflgga atbffbsl L&r}ﬁ"ésgﬁ‘?ﬁl& ftlle between 1 @and 6 carbon atons.
bet ween 1 an%@%%pemlom;o}'ne term "al koxy" refers to -0-al kyl groups.
The term"cycloal kyl™ réfers to a cyclic alkyl noiety. Unless otherwise

specifically stated cycl oal kyl Swieties v@ll inclu between 3 and 9
carbon atons. The teghhf ocycl oq\]/lgegyl ref to b ¢ al kenyl noiety.
Unl ess otherw se speci |caIIy st at ed cyslo Kyl iefties wll include
between 3 and 9 carbon atons and at 'l eas tC=C- greup’ within the

cyclic ring. The term™amino" refers to Nl-‘r2 The tefm "aryl “refers to

phenyl, phenyl, and naphthyl. The term"het" refers to non or hi-cyclic
ring systems B sreclgrtail fﬁr@na@yql@élgyjl s&bétltuted cycloalkyl cycloalkenyl, substltuted

cycloalkenyl, aryl, substituted aryl, het and substituted het, or
B and one R; together, with the phenyl carbon atoms to which B and the one
R; are bonded, form a het, the het optionally being a substituted het;
X is a group selected from —CH,-NH-C(O)-R4, -CH3-Rs, and -CHx-Y-Ry;

EachYis O, S, or -NH—;

Each of R; and R, is independently selected from H, -OH, amino, alkyl, alkoxy,
alkenyl, substituted amino, substituted alkyl, substituted alkoxy, and substituted alkenyl;

Each Rj is independently selected from H, alkyl, alkoxy, amino, NO,, CN, halo,

| substituted alkyl, substituted alkoxy, and substituted amino; and

Each R, is independently selected from H, -OH, amino, alkyl, substituted alkyl,
alkoxy, substituted alkoxy, alkenyl, substituted alkenyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, het, substituted het, aryl, and substituted aryl.

The following definitions are used, unless otherwise described.

The carbon atom content of various hydrocarbon-containing moieties is indicated by

a prefix designating the minimum and maximum number of carbon atoms in the moiety,



het eroat om sel ected fromO0O, S, and N. Each nono-cyclic ring may be
aromatic, saturated, or partially unsaturated. A bi-cyclic ring system may
i ncl ude awpmawewyElic ring containing at |east one heter@ararsod/uged with a
cycl oal kyl or aryl group. A bi-cyclic ring systemmy also include a
nmono-cyclic ring containing at |east ofe heteroatom fused with another het,
mono- cydlei, the prafx £ sindivatcEs anpdtg of die integer' "if tncﬂtlaai&engUI" carbmnrapdms,i mted to,

dine, thi f di dyl, 3-pyridyl,
3 byri ayteiovE RS e cible, G HRATEI to B et Eatbondingar  myl

4- pyri dagdimils. 3- pyrazinyl, 4-oxo-2-im dazol yl, 2-inidazolyl, 4-
i m dazol yl, 3-isoxazolyl, 4 i soxazol yl, 5- |soxazolyl 3- pyrazolyl
4-pyrazol yl , Bhegomauilg refer%@dmiqgeyllatom-sciiambﬁpm Cly Boylpaii Bxazol yI

5- oxazol yl , OX h i,azol xadj.azol e,

} 2 5 oxad, a#&eéemi %ﬁyﬂ 6%?%8?%9‘2]}?&“3’@3{ 9@ ﬁéd'ﬁhﬁl%ﬁﬁf‘gﬂe% baﬁesi hi azol yl ,
3' WO 03/0HEkHiss s &Tﬁé@%ﬁﬂéﬂéﬂﬁyl mcﬁeh&q;lﬂhéé%t@veeﬁ‘l'aﬁ@”é*&bﬁ%ﬁ'aﬁ)ms

5-i sot hi azol e furanyl, 3-furanyl, hi enyl, 2- pyrrolyl,

3-pyrrolyl, :iheg@py %UQIVI" referg tg(hg)yh $’Qﬁlght- ¥ engllggq;jwdfcdjhyummetlesdcontamlng at |
1,2,3, -
5- oxo-1, %g{gﬂeiﬁ(gzo %IS %&hew}? sf-e %lﬁ Qﬁj Sa% gfi §<e}{¥11 mmfgézs lﬂolPﬁ? 5%? L yI

3- oxo- 1aﬂd6<:hi‘hoadutc&ﬂs)l -5-yl, 1, 3 4 th| adl azol - 5-yl, 2 oxo 1, 3, 4-

t hi adi azol - tr azol 4-triazol -
1,2,3,4-tetr gﬁ@te@ lkwaﬂ ﬁ&iﬂ%hoth stralg%to@mﬁ Brz%@?lwd-chm HeieHpsoamtaining

5-1i sot hi i L4
TR B8 A LAy ot il R Keven
1,2, 4- duandhﬁa:arﬂonmmms)fbtsh@denmadeﬁ caﬂiﬂnﬂﬁd)mﬁlw mor phol i nyl, benzoxazoyl,

diazinyl, triazinyl, quinolinyl, qU|noxaI|nyI naphthyrldlnyl azeti dinyl,

pyrrolidinyl, )}%}Hhtaélfqﬂ’l' refgrsde hpoaruéﬂﬁroulﬁr oxol anyl, imdazolidinyl, and
azabi ool o [ 212 tdyl A5elollo) ToRxd @URAUERU IIEH B LSl Sl e 2l b

moi ety including 1-4"substituents

cycl oal kseted cychalkly] modfies will 8Qhuie beS(/@)lBQﬂxﬁL 9 edBb@) Foms. - OS( O 2Qlo,

0G0 0, - G RERDGIE e (s a6ty ! o= Biesslbbagdio ) o, -

NQLoC( O)SMM stated SicEIRLe lbsties Wl ORiticAdReer M&Qf)@ﬁ’tomsu%Q§Qlo
-N®2, and - 0Q10." Each of the het, cycloalkyl, cycloalkenyl, and aryl

bei ng oﬂﬁtaﬁf(ﬁml ~Sugroup mithedthewiyelic Ilngl substituents i ndependent I y sel ected

fromhal o an 5 a@r% .er _géﬁltuted aryl" refers to an aryl noiety
having 1-3 S&b%l L0 &% cfe 2

The term "aryl" refers to phenyl, phenyl, and naphthyl.

The term "het" refers to mono- or bi-cyclic ring systems containing at least one
heteroatom selected from O, S, and N. Each mono-cyclic ring may be aromatic, saturated,
or partially unsaturated. A bi-cyclic ring system may include a mono-cyclic ring containing
at least one heteroatom fused with a cycloalkyl or aryl group. A bi-cyclic ring system may
also include a mono-cyclic ring containing at least one heteroatom fused with another het,
mono-cyclic ring system.

Examples of "het" include, but are not limited to, pyridine, thiophene, furan,
pyrazoline, pyrimidine, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 3-pyrazinyl, 4-o0x0-2-imidazolyl, 2-imidazolyl, 4-
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl,
2-oxazolyl, 4-oxazolyl, 4-0x0-2-oxazolyl, 5-oxazolyl, 1,2,3-oxathiazole, 1,2,3-oxadiazole,

1,2,4-oxadiazole, 1,2,5-oxadiazole, 1,3,4-oxadiazole, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-



from-0OQlo, -SQLO, -S(0)2QL0, -S(O Qlo, -0S(0)2Qlo, -C(=NQlo)QL0,

-SC(O Qlo, -NQloQlo, -C(0)Qlo, -C(S)Qlo, -C(O OQlo, -O(0)Qlo,

- C( O NQLOQDG3/0612(D) C( QL6) 20C( O) Qlo, -CN, -NQLoC(0) Qlo, - NeLTMS0yNAOQLo,
S(0) 2NQLOQL0, - NQLOS(0)2Qlo, -NQLOS(O Qlo, -NQLOSQLlo, -NO2, -SNQloQlo,

al kyl, substituted al kyl, het, hal o, -@ycl oal kyl, cycl oal kenyl, and aryl.

The het ,js@iakdlgl &igbthiazeys; bdsdtkianylb, 2- ﬁmm}&ryﬁrb@m@tlﬁmylm&hérylS?ubst i tuted
with 1-3 substituents selected fromhal o and Ql5. The ter tltuted
het r e fRyFro L3Ry iy, RoiseR YAl He fHisAPNE O L. A - SaBETe W b d b 3 %{%%Ptﬁd -0¥id§m

NQlO Qlo 25 %&1%%9)3281%845 %a%a%g? 6/ %}@ %%6(1%12?%%Ql€ 4- thl§&}€1@1— 0,

gg 3 g( G.6),2,0aha)REe-5-y8-ox0=02, @Bagzak@@@( CD)mﬂhladlh@llfﬁCﬂ@N@d@é
al kyl , N%ﬁ%mlt%tﬂe& Zeé HWQll%@il 1%&1%3201%0&?%% teﬁ%‘gr%é@'\%’f%ﬂ%d aryl .
The het 15&}{19&(??1; A hl\AQ)l i3/5§§&ﬁ1]a201?p[/ 3'*,@,%13@1]&%&1@ 4- o§o-9%ﬁia§§1llr¥§@ rB‘fn’etlﬂr!lld ar y|

bei ng optiona su st It ubstituents seiected from halo
QL5. Thel,3 d+thiadiazdlsX-ift, thismbletiren ¥)2;3,4-Efigriszale, la2.4tdidimzblome, Mithalinridé,udi ng

1- é N:QI;J (E)S];Eﬁp my%g(o&%yl Qﬁ%@@}ws‘i a%lj(l%aagmy @%1% %h}gl %%j%%ﬁ .
RIQl% W&%n I-Ngg‘?élo@l P’{gfg{ﬂd@l@(athl@in =Bioxofanyl; NQloC( ) QLlo,

NQloC( O) oQ 0, OS( O Qlo, -NQloSQlo,
nylawkq/azabwygmz Pildheptylal kyI het, halo, cycloalkyl,

cycl oaI kenyl d ar, Th eliy ] | b
optionally s F%t%‘i? S%u eﬁa;kyé %r%\% %lu lsmglewe:lc?ﬂ gﬁ%%%nsﬁb%rmmﬁ{%d Qilt'ang
The ter r@ele%wasﬁdnt Hiledhat] dseroatkyl, efyeroslkbmylaﬁryal QX% -80QietS(0)I@E b, uB{OD 14,3

i s DR ot g0 2

:CN(Q%C( M%@&%%ﬁ%lﬁ?@%?&ﬁ% NS G2 - narosato,

- NO|2 I ENQMK@)NQQQW -S(O)sNQsdQub, uNQioSi(DB@Qm, -INE!0S (B0, -N¥QaSQad, KYO,, and
cyetoa -%l\%ldlonn%aal X}" ’che-{;e'éa cgc galkyly(c:}llc? lkéflyl and aryl being optionally substituted

with 1-4 substituents independently selected from halo and Q;s.

The term "substituted aryl" refers to an aryl moiety having 1-3 substituents selécted

from -OQ10, -SQ10, -S(0)2Q10, -S(O)Q10, ~0S(0)2Q10, ~-C(=NQ10)Q10,

-SC(0)Q10, -NQ10Q10, -C(0)Q10, -C(S)Q10, -C(O)OQ10, -OC(O)Q10,

-C(O)NQ10Q10, ~C(0)C(Q16)20C(0)Q10, -CN, -NQ10C(0)Q10, -NQ10C(O)NQ10Q10, -
S(0)NQ10Q10, -NQ10S(0)2Q10, -NQ10S(0)Q10, -NQ10SQ10, -NOz, -SNQ10Qi0, alkyl,
substituted alkyl, het, halo, cycloalkyl, cycloalkenyl, and aryl. The het, cycloalkyl,
cycloalkenyl, and aryl being optionally substituted with 1-3 substituents selected from halo
and Qs.

The term "substituted het" refers to a het moiety including 1-4 substituents selected
from -0Q10, -SQ10, -S(0)2Q10, -S(O)Q10, -OS(0)2Q10, ~-C(=NQ10)Q10, -SC(O)Q10, -NQ10Qu10,
-C(0)Q10, -C(S)Q10, ~C(0)OQ10, -OC(0)Q10, -C(OINQ10Q10, -C(O)C(Q16)20C(0)Q10, -CN,
=0, =8, -NQ10C(0)Qi10, -NQ10C(O)NQ;0Q10,

-S(0):NQ10Q10, -NQ10S(0)2Q10, -NQ10S(0)Q10, -NQ10SQ10, -NO2, -SNQ;0Q10, alkyl,
substituted alkyl, het, halo, cycloalkyl, cycloalkenyl, and aryl. The het, cycloalkyl,



cycl oal kenyl, and aryl being optionally substituted with 1-3 substituents
selected fromhalo and QL5 The term "substituted cycl oal kenyl" refers to a
cycl oal kewglo3twi7et y i ncl uding 1-3 substituents -0Q o, - SECO/USKBIDIRQLO,
-S(Q Qo, -05(02Qlo, -(=NQlo)Q o, -SC(OQQo, - NQAoQlO, -C(OAQ o,
C(S)Qlo C(O)OQIO -0C(0 Qlo, -C(O)NeROQlo, (O C(Q16)20C(O Qlo, -CN,

=0, 42 lH%@l af@sttutedSYI) 2/9QUOBEHt0ents sdlERErOMNARio,
NQlOS(O;/Qlo % Q& N%Qlleo, al kyl, substituted al kyl, het,
hal o, cyofl&as.kyl, cycloal kenyl, and aryl. The het, cycloal kyl,

cycl oal kenyl rﬁhﬁgd a‘%hst%‘fﬂggglhgg bignaldy o ?fﬁB%EfﬂchHé 113§u§gﬁg§egﬁst uent s

selected fro term’ substl uted 'am no” refers to an am no

noi ety I(IQMA‘NSQ}o,OS@))Qme@(@)Qfo 1O&(0) 2o HE (RN ) Qen S Qi ¢ PNAetdowi t h &
group sel ect ed from S(O Qlo, -0S(O 2Q1o0,

- C( =NQL&YO1Q0 = @@QQ;@%)OQ@%@Q 6%&1@@&%? »S) Qlo, - C(O) OQlo,

O QL - O
“Ngio @@%@%@g%@@%@%@g%mm@g i 05,
5, SO ) N X MG Sl

cycl oal ken an
C§C| oal l@?\’gglt\‘:t% phls @héiﬂo %)f‘? gﬁaﬁi_fnéﬂ’pﬁ?%?f @h‘%ﬁﬁ%’s‘t‘y fot?@ with 1-3
substi t lé%hlkélkﬁﬁy 18yl B S o(ﬂafw M@&ﬁnecﬁaﬁﬂ 1QLabktubitd eglestee fbinyhase! ect ed

from-H cycl oal kyl", "het, cycl oal kenyl, and aryl. The het,
cycl oal lepd Q1§ycl oaI kenyl , and aryI bei ng opti onal | y substituted with 1-3

substituents selected. f | 8 A | ect ed
o Pt o) Pl G 3y 2B o1 S bl RGP PSSl ot
cycl oal ky@,, esmo,hstopgwQS(ODQ&OOmd%@ubs@(hml@dzlwsﬁ(amo ,SNIB§QbUENt s
mdependent y Sel ecte fromh S, =0, and Ql4 Each Q13 is

i ndepende®Qyo s@qsé@toecfiﬁ(})@ﬁal@l@d(o&w -COMY QoS 0) 2011, -S(O QLL,

"2 0 o PO 8RR R NIRRT O ' Lo =5,
NQllC( OB@ﬁNQlo@Q NQl@(WQ-@l NQ oSN RNWQREN o, *lefbgﬁ%lilfyl

subst it lﬁé‘h%tltgf@fig%yédlef hiaie: g}%%lk}chbéﬂl%%‘y fid g 23%8?{;,?3’010&11(}’1

cycloalkenyl, and aryl being optionally substituted W1th 1- 3 substituents selected from halo
and Qs.

The term "substituted cycloalkenyl" refers to a cycloalkenyl moiety including 1-3
substituents -OQ1g, -SQ10, -S(0)2Q10, -S(0)Q10, ~-0S(0)2Q10, -C(=NQ10)Q10, -SC(O)Qu0, -
NQ10Q10, -C(0)Qi0, -C(8)Q10, -C(0)OQu0, -OC(0)Q10, -C(OINQ10Q10, -
C(0)C(Q16)20C(0)Q10, -CN, =0, =S, -NQ19C(0)Q10, -NQ10C(O)NQ10Q10, -5(0)2NQ10Q10,
“NQ10S(0)2Q10, -NQ10S(0)Qi0, -NQ10SQ10, -NO2, -SNQ10Q10, alkyl, substituted alkyl, het,
halo, cycloalkyl, cycloalkenyl, and aryl. The het, cycloalkyl, cycloalkenyl, and aryl being

optionally substituted with 1-3 substituents selected from halo and Q;s.

The term "substituted amino" refers to an amino moiety in which one or both of the
amino hydrogens are replaced with a group selected from -OQ10, -SQ10, -S(0)2Q10, -
S(0)Q10, ~0S(0)2Q10, ~-C(=NQ10)Q10, -SC(0)Q10, -NQi10Q10, ~C(O)Qu0, -C(8)Q10, -
C(0)YOQ10, -OC(0)Q10, -C(OINQ10Q10, -C(O)C(Q16)20C(0)Q10, -CN, =0, =S, -
NQ10C(0)Q10, -NQ1oC(O)NQ10Q10, -S(0)2NQ10Q10, -NQ10S(0)2Q10, -NQ105(0)Qu0, -
NQ10SQ10, -NO,, -SNQ10Quo, alkyl, substituted alkyl, het, halo, cycloalkyl, cycloalkenyl,



phenyl, or naphthyl, each optionally substituted with 1-4 substituents
i ndependently selected from-F, -d, -Br, -1, -0QLl6, -SQL6, -S(0)2Q16,
- S( O QL6,WwoO30Q)72016, -NQL6QL6, -C(O QL6, - C(S)QL6, - C(OpOTABH3/6INCR,
-C(O) NQL6QL6, -CN, -NQL6C(O QL6, -NQ6C(O NQL6QL6, - S(0)2NQL6QL6, and
-NQL6S(0) 2QL6. The al kyl, cycl oal kyl ,-%@nd cycl oal kenyl being further

opt i onahhyarsubBlid Kt} @féld@jlltyll, cy@lo@lkerr)ﬁ, aridbaripl 6ging bpticalaly kybsaytedoaith i3
cycl oal ken¥ het, phenyl b ng&ht hyl, each opti onal ly substi tut ed Wi th
PI

14sub§‘%h510@ﬁis§efeﬁ@€[§’@% ected from-F, -d, -Br, -1, -

] g(%? QL -6 S(0 )c%%igg 1§g@ ﬁg%%g%l% %PG ﬂ%&&l&l h%@l@ﬁenyi aH@l 6QL6,

2350 im0 cenmprmen S marmas o
, -NO2, and - . The a ,
cycl oal R%Stlmeaﬁg%ﬁ@ﬂgéﬁnk@ﬂwan 1?ng further optionally substituted 3“ th =0

or =S. Each rﬁ?%gg e f ag¥ gkpal kyI
The al kyl % 9(5:11 F&Qg? (L)érqg ﬁ?%]cﬁugl?%gml{%é haka&bl’oa%? her exanpl es of
oxazol i Clhaatk@rl moytpcqmﬁniﬁk)d,mdlddtet baios optmnaﬁiy(sdbmlm:tgd wothdzbubdiiente conpounds
may be f{ound, ow ng publi cations which are hereby
i ncor poF%@FB%Pde}SYé‘ﬁ ggﬁléBﬁﬁl}?T‘{ h]g?)?’ 'M"‘&t‘@ : /061715 PCT/ US03/ 01710
-10 U. S. Pat 4, S hs 3R0)Qh, 231, 188;
5. 565, 571: ?ﬁ%}h 950 e%gﬁdeﬁﬁ seléaté@ﬁroﬂlqgn,*%%ﬁesggj@ @)261 LE( )Qﬁ

6. 239, 15)5(%%92%@3@&%05%@@1,51’\1@4621%@(09@65@(&&;,@(@)S?Qas?

o, 03, 26 0g5 P ERH I L@ QORI 6. X0 OISl one
PCTI US93 4@(3%?1@@@6/ BOINQ; Q6T NI S(OBAVG - NRDSHONT;2, NQ; F8LT1 USHG, 88972,

W95/ 2510 / US95/ 10992, W96/ 13502; PCT/ US96/ 05202, W96135691,
PCT/ 1JS98N@2t86; PCT/ US96/ 13726;  PCT/ US96/ 14135; PCT/ US96/ 17120;

PCT] US96/ 007 1" g/ S Tet B AL T MaeT 2550 Do F Aaseyt

W097/ 09 3Béhyl W HapXRFY Eacﬂ/ﬂiﬂ@hﬂlﬁﬁibstiﬁﬂﬁdkﬁiﬂ@ 2-3!6s,ubst\m%$ ﬁldﬂ}lendemhdselected

}/\?H)\?\,il%%% zf:» r-]ngﬁ g_é;,qt “o nggblrg? -%t(a)z 165 -S?d()?fl 8)2616, Cﬁalslefs, =l 8%16, -
C(S)Q16, -C(0)OQ16, -NO3, -C(O)NQ16Q16, -CN, -NQ16C(0)Q16, -NQ16C(O)NQ16Q16, -
S(O)zNQ16'Q16, and -NQ;65(0).Qi6. The alkyl, cycloalkyl, and cycloalkenyl being further
optionally substituted with =0 or =S.

Each Qs is alkyl, cycloalkyl, cycloalkenyl, het, phenyl, or naphthyl, each optionally
substituted with 1-4 substituents independently selected from -F,
-Cl, -Br, -1, -OQis, -SQ16, -S(0)2Q16, -S(0)Q16, -0S(0)2Q16, -C(=NQ16)Qi6, -SC(O)Q1s; -
NQ16Qi16, -C(0)Qis, -C(S)Qis, -C(0)OQ16, -OC(O)Q16, -C(O)NQ16Qu16,
-C(0)C(Q16)20C(0)Q1s, -CN, -NQ16C(0)Q16, -NQ1sC(O)NQ16Q16, -S(0)2NQ16Q16, -
NQ16S(0)2Q16, -NQ165(0)Q16, -NQ16SQi16, -NO3, and -SNQ16Q16. The alkyl, cycloalkyl,
and cycloalkenyl being further optionally substituted with =O or =S.

Each Qi is independently selected from -H, alkyl, and cycloalkyl. The alkyl and
cycloalkyl optionally including 1-3 halos.

Other examples of oxazolidinone compounds and methods for producing
oxazolidinone compounds may be found, for example, in the following publications which

are hereby incorporated by reference in their entirety.



~No O FO OHNO NF OOH ZOxazolidinones suitable for the invention
typically are grampositive antibacterial agents. Certain oxazolidi none
conmpoundswoggfeld713 n t he i nventi on have been described in POUTSISoRaxt7ent No.
5,688,792, the entire disclosure of which is incorporated herein by
reference. Qther suitable oxazolidi ned®-conpounds have the foll ow ng

Formula I'1: RBSRGtéat NAsNs 225,565;3,1800463; N164 RIB FB41090915,238,188; 5,565,571;
phar maceut i cal Lﬁ/seacce tabl e salt thereof, wherein: nis

f 0 ;
o3/ 0o1 g-ac ey ik e ek Eaitpen i hohnd SR ng o -
yaroger, &4 .QP§ 4003, 14 .\ i i
sel ect eg ’O4fc{ ?%‘%ﬁke%%%ﬁ%ﬁconsr é%ﬁg%}é@%ﬁd@&%& ‘B‘héinglggis’,g%%_g@ é‘g%éﬁl?g%gt’ t g(lan tCZ
acyl oxy ,6,051,71612,005266:6,3 3BT and 5084631 ; ami no; C1-C8 al kyl ar ni no;

Cl1-C8 di al kyl_ ami no; . or, L

PCT Application and publications PCT/US93/04850, W094/01110;
PCT/US94/08904, W095/07271; PCT/US95/02972, W095/25106; PCT/US95/10992,
W096/13502; PCT/US96/05202, W096/35691; PCT/US96/12766; PCT/US96/13726;
PCT/US96/14135; PCT/US96/17120; PCT/US96/19149; PCT/US97/01970;
PCT/US95/12751, W096/15130, PCT/US96/00718, W096/23788, WO98/54161,
W099/29688, W097/30995, W097/09328, W095/07271, W0O00/21960, W0O01/40236,
W099/64417, and WO01/81350.

In certain embodiments, the oxazolidinone can have the following formula:

E\O
~._ 7
N
O
O

Oxazolidinones suitable for the invention typically are gram-positive antibacterial
agents. Certain oxazolidinone compounds useful in the invention have been described in
U.S. Patent No. 5,688,792, the entire disclosure of which is incorporated herein by

reference. Other suitable oxazolidinone compounds have the following Formula II:

R3 RS |
>\ A
0]
0] /N N e , I
7>—(CH2): \§—</N —C g
R RS \H

or is a pharmaceutically acceptable salt thereof, wherein:

nis0, 1, or2;



Cl- C8 al koxy; R5 at each occurrence is independently selected fromthe
group consisting of H CH3, CN, CO2H, CO2R, and (CH2).R10, wherein mis 1
or 2; R6 WD o0gactiidccurrence i s independently sel ected fro®CTRSIZOTUP
consisting of HH F, and d; R7 is H, except when RL is CH3, then R7 is H
or CH3; R10 is selected fromthe groupleonsisting of H OH OR OCOR NHZ,
NHCOR, and N(lmg&bdﬁgﬁtﬁé%r@b coagkingCstur rence i s independently sel ected
fromthe group consisting o - toluensul fonyl, and Cl-C4 al kyl

optional |y substi hydregensi t h one or nmore substituents selected fromthe

group consi sting o no, and

Cl-C8 dial kyl am g% (gj&gkyl!lSgg%llgés}lﬁél@ﬁé%%lr%%%ﬁ&nﬁ:bggﬁegdgl%lyaggcept abl e
sal ts" ref er grohPthe odsip donsibthg dAM W ANdE0aRG IG]-CrdditdxiypG,-€3lat goxy, arhe par ent

conmpound. Exzjrﬁ)l es of salts useful for the invention are, for exanple,

hydr ochl ori d th¢epbr onmi de, hydroi odi de, sulfate, phosphate, acetate,
propi onate, |act atda ? ﬁ(&f mal eate, nmal ate, succinate, tartrate,
citrate, 2- hydroxy e%@ ’ate, fumarate, and the like. WO 03/061715

PCT/ US03/ 01710 bﬂqn@je sui tabl e oxazol i di none conmpound having the
structure, NCH3 F has t he | UPAC nane

(S)-N-[[3-[3-fl uoo=GAI¥BIShol i nyl ) phenyl ] - 2- oxo- 5-

oxazol i di nyl ] met h)d 1@°cﬁ£1 ?ﬂaﬁll 'gpe conmpound i s conmonly known as linezolid
and has denonstrated particul arly effective anti-bacterial activity. The

| i nezolid conpound;e@alkexypr epar ed accordi ng any suitable nethod, including

for exanple, ene net hods descri Pat e

Briefly, t he %F?‘(?&Fwer?ﬁb%lf’ﬁ?quﬂ?rﬁ&‘sgpect:)g%ﬁ) e agﬁl ¢ aoznlsgstelgg%fﬁl azi ne

noi ety, CIE @@@@ﬁ Wo,R Qnd(fqmg,mlén@hérgﬁdnmusloz;enzene in the presence of a
sui tabl e base, preferably in an organic solvent, such as acet Og?‘é# | e,

t et r ahydr of uRSrat eanh asewyenca deinderendanily selected e ths greup eQnsising o
hydrogena&tgn or using a suitable reducing agent, for exanple aqueous
sodi um

R7is H, except when R! is CHs, then R’ is H or CH3;

105 selected from the group consisting of H, OH, OR, OCOR, NH,, NHCOR, and
N(R“)z; and

R!! at each occurrence is independently selected from the group consisting of H, p-
toluensulfonyl, and C;-C; alkyl optionally substituted with one or more substituents selected
from the group consisting of Cl, F, OH, C;-Cs alkoxy, amino, C;-Cg alkylamino, and C;-Cg
dialkylamino.

As used herein, the term "pharmaceutically acceptable salts" refers to organic and
inorganic acid addition salts of the parent compound. Examples of salts useful for the
invention are, for example, hydrochloride, hydrobromide, hydroiodide, sulfate, phosphate,
acetate, propionate, lactate, mesylate, maleate, malate, succinate, tartrate, citrate, 2-

hydroxyethyl sulfate, fumarate, and the like.



hydrosul fite, to afford an anil o conpound. The anil o conpound is converted
into its benzyl or nethyl urethane derivative, deprotonated with a lithium
reagent twogBMel7as suitable lithiated internediate, and tPERESA3/0W71h
(-)-(R-glycidyl butyrate to afford a crude oxazolidinone conpound. A

sui table nmethod for preparing the |ineblid conpound is nore particularly
described in Exanple 5 of U S. Patent No. 5,688,792. According to one

enbodi nent of the invention, a nmethod for preparing an infection- resistant
medi cal devi c@ng stitablecoxaralidinpng cRmparndbhavipg heISUBEI¥IE. i ncl udes the steps of
provi ding a nedi cal device and incorporating an effective anount of an
antim crobial agent conprising an oxazold di none conpound into the nedi cal
devi ce. The oxazol i di nhone conmpound can bgja conpound according to Fornul a

|, as described ove.\ The i di conpound can be linezolid, or a
pharnaceuticalIy()accept;o e nmedi cdl device can be, for
exanpl e, .a suture, , catlheter, guidew re, shunt
(e.g., henodial ysi & C shunt) , pPesthesis (e.g., WO

03/ 061715 PCT/ US03/01710 -13 prosthetic he ve or osthetic joint),
cardi ac pacenaker, neuronal gstinulator, or vascul graft. The nedica
devi ce can be nade of biomaterials (i.e., biologically- comatible
materials known to those skilled in the art, such as netal, polyneric, or

ceram ¢ THOAHALE LTl RO L 0N Phe 0Bl ARSREag oL od I nto, (e

medi cal "device acco nown in the art,
such as dxyzélidieyliheyl]ivetamede.chhe cempamdiincanmsolyldnoon as éingzolideamddgseous
solution) containing the antimcrqghial a ,. or, for exanple, by nethods

ent

descri betfmansaed g IFH]éﬂVGﬁIF‘E}We tl?@F@P@ﬁ%‘é’é’?WU. S. Patent No. 3,987, 797;
U'S. ~Patent i sund: FedMRcorin Ry hRabldmethodain@ MHdirdyo -
4, 946, 870; ug%lggbtzgﬁ‘t%éﬁhg?ung,cé%égsg%@ o Hgeoritk e At pmethods ke
Pat ent Nor exanGfl7, g&86ral iethodPdeseribedNm, U.S5 P78 8, 190.95,683,192. Wriadhyt theo.
6,143,037; U.S Patent . 6,238,687;. WD 00/ 56283; . and 01/ 28601, the
i ol boUHROH! HEFLRCL B REBP R ARAREHnA G BFUByPiePeraeded THE redi cal
devi ce CaRchdialitdEniBob] e the pRb&ICE B a saitdbld PaePseirmly th 4Bérehnial can be
co-extruded wth the antibacterial agent. The nethod for preparing_an
i nf ect i cvelventisuctnas acatoniteile, tarabydrefuram r gthybadetate.uflee ritrotgsermois redised ng t he
medi cal device, t t [ af. . t oy met hod
can i ncl %@grgygy(grgg%}aﬁﬁggf ?gﬁ}g{é ?ﬁ&e)l{agge\?]i%gﬁemgiggge%’af% 8¢ a\}é?&?e%ugsod-mﬁ

hydrosulfite, to afford an anilo compound. The anilo compound is converted into its benzyl

or methyl urethane derivative, deprotonated with a lithium reagent to give a suitable
lithiated intermediate, and treated with (-)-(R)-glycidyl butyrate to afford a crude
oxazolidinone compound. A suitable method for preparing the linezolid compound is more
particularly described in Example 5 of U.S. Patent No. 5,688,792.

According to one embodiment of the invention, a method for preparing an infection-
resistant medical device for use within a human or animal body includes the steps of
providing a medical device and incorporating an effective amount of an antimicrobial agent
comprising an oxazolidinone compound into the medical device.

The oxazolidinone compound can be a compound according to Formula I, as
described above. The oxazolidinone compound can be linezolid, or a pharmaceutically
acceptable salt thereof.

The medical device can be, for example, a suture, orthopedic appliance, stent,

catheter, guidewire, shunt (e.g., hemodialysis shunt or cerebrospinal shunt), prosthesis (e.g.,



according to nethods known to those skilled in the art (e.g., heating the
device to a tenperature of about 100 C to about 121 C, at a pressure of
about 15 weiodwel7about 20 psi; for a tinme period of about PCH/USN0171® about
20 min.). Linezolid (an oxazolidinone), in contrast to other antibacteri al
conpounds, has been discovered to be si¥prisingly resistant to thernmal

deconpogjddiiitic hdhrt YRR BF BidditREc iint) Tafliad RRSMakdDHburdmt] sinulbie, @f f ective
anount of the oxazolidi none conpound is nornally adm nistered at a

t her apewvesalatguatt cThomedicadervieg cambe riade ebbiamaigifadtl pohlogicallya range of

about 0.1 to.about .100 nor re . Q]S,mé-S .q of
body vveicgmpf‘%% m L‘?nai}sgkl}c’%tg %h(ﬁsr? d %ﬁi;etﬁ g%giet%g? 1&l(%hh%' rg%télgse nm(;’ (\g/}aérgf/ynhg
dependi RgateA¢). tTike anBREdroiabaeat @h Beacqporardtintotthemedieukddvioe aptorting
bacterial infection being treated, and the particular_co ﬁ%{}&l bei.ng used.

These ddempihods knowe tathesnsidlied wdhe artpush psky Brassnedhe medial fevicedBfween
about 2 : u i g Al Al it A regs | ) of
that  antPioppEatn duldofe Sty Toftali (18 Myl @0 MaPARAE BF 161 LRSS 0o
agent vanéthsdsdescrived hin bacbthe sdllepiag referencodd Uzt PatpmoNs! §,98859%dV.Sdi none

el | bori e 16 i S bateno®o PR LS B e Koot e ST TS PoBMct er 1 ol

adhes orNQis s, oS UTdlIpiPRLNS shRR7HANACPaBANA S0 6ES! TS, Tateht Nee o ot her
antinicrobi dl agéents I ch exhibit ‘anti-adhesi on properties at

concent rigI88a1; Bl Hatend Nor 6,442,688 &rU ShBatentdo \G2 86876 WQHOREER 908/ WP710

-14 MCf{ ose .,agents. The. unexpect ed operties.of 1h | di
compoundd 60T BEAREBRES P Vst 3% BEeBOE TR S TR bag PP G Ghest on
ont o t hejesiekicac A1k aPRliidtic meéRYiak afd tadblyan@idhaedsl dante cokatradedan or
ani mal body in areas that exgeri ence | ower = antim crobial agen

: : { .
concent rwith the antibasteriab agant.oT he metiodder BEPUHE %ﬂﬁCtl@Pﬁ‘?S}StW%éﬁdé“é%d%‘qu ow or
poor circulati.o or .hi . | at i f | m ' Regpt rati on
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operties e oxazol i di none

conpoundspout 118 *CONMURThERbA oah intlutlb e step o hedting the devicompmuemtiodlavet he human or
ani mal body,  adjacent to the nedical ‘sﬂevi ce, thaﬁEl renﬁi gs .effective as an
ant i - adrassPidinedg&thqds kpewa te those silledfnche ag (g8s OFAMEINHEAPYGF 197 t he
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preventing esion onto surfaces of biologically-conpatible
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thermal decomposition, at temperatures up to at least about 121 °C.

The effective amount of the oxazolidinone compound is normally administered at a
therapeutic dosage for treating antimicrobial infections in the range of about 0.1 to about
100, more preferably, about 3.0 to about 50 mg/kg of body weight/day. It is to be
understood that the dosages may vary depending upon the requirements of the patient, the
severity of the bacterial infection being treated, and the particular compound being used.
These dosages can be administered to provide blood levels having between about 2 and
about 4 times the minimum inhibitory concentration (MIC) of that antimicrobial agent. Of
course, the MIC of a specific antimicrobial agent varies for each bacterial species.
Advantageously, oxazolidinone compounds unexpectedly exhibit anti-adhesion properties at
concentrations well below the MIC. As a result, oxazolidinone compounds inhibit bacterial
adhesion after a single dosing for longer periods of time relative to other antimicrobial

agents which exhibit anti-adhesion properties at concentrations equal to or greater than the
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to inhibit bacterial adhesion should be adjusted to maintain the concentration of the

pharmaceutical composition in the patient, adjacent to the implanted device, at or above
about one-half of the MIC of the pharmaceutical composition or at or above one-fourth of
the MIC of the pharmaceutical composition. Compositions including antibacterial agents

. that lack the unexpected sub-MIC anti-adhesion properties of the oxazolidinone compounds
require higher effective amounts of the active agent and/or higher periodicity of dosing.

According to another embodiment, a method of inhibiting adherence of bacteria to a

medical device includes the steps of providing an antibacterial agent comprising linezolid,
or a pharmaceutically acceptable salt thereof, and incorporating the antibacterial agent into
the medical device. The antibacterial agent can be incorporated into the medical device
according to methods known to those skilled in the art, such as by immersing the medical
device in a solution (e.g., an aqueous solution) containing the antimicrobial agent. The

method of inhibiting adherence of bacteria to a medical device can include a step of heating
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The composition can be administered before, during, and/or after surgery to implant the

medical device. As described above, the effective amount of the oxazolidinone compound,

such as linezolid, is administered at a normal therapeutic dosage for treating antimicrobial

infections. Advantageously, oxazolidinone compounds unexpectedly exhibit anti-adhesion

properties at concentrations well below the MIC. As a result, oxazolidinone compounds

inhibit bacterial adhesion after a single dosing for longer periods of time relative to other

antimicrobial agents which exhibit anti-adhesion properties at concentrations equal to or

greater than the MIC. V

According to a further embodiment, a medical device resistant to microbial
adherence for use within a human or animal body includes linezolid, or a pharmaceutically

acceptable salt thereof. The concentration of linezolid in the device is variable. T ypically,

the concentration of linezolid in the device is set at a level sufficient to generate a
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Many different techniques have been employed to study the effects of antimicrobial
agents on bacterial adherence, biofilm formation, and cell-cell communication. Methods
can be divided broadly into two groups, static and dynamic. The adherence assay described
herein is a static model using polystyrene as the substratum. (A dynamic approach uses
laminar flow of a bacterial suspension through a perfusion chamber with channels
containing engineered materials.) In this static model, scanning electron micrographs of the
reference strain RP62A displayed multicell macrocolonies with pillar-like structures
separated by water-filled spaces. See Figs. 7A-D. These findings are indicative of a biofilm
presence. Static models allow rapid testing of several clinical isolates against a panel of
antimicrobial agents.

In this model, linezolid was shown to be surprisingly effective in preventing
staphylococcal adherence and colonization at subtherapeutic levels (i.e., concentrations of
less than the minimum inhibitory concentration (MIC)). The Examples below illustrate that

linezolid, at concentrations less than the MIC, and as low as one-fourth the MIC, exerts
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EXAMPLES
Example 1

Bacterial Isolates

Staphylococci isolates were obtained from the blood of patients with catheter-related
sepsis. Isolates were speciated using the API STAPH identification system (bioMerieux,
Marcy-1'Etoile, France) and were selected on the basis of their adherence properties. The
reference strains S. epidermidis RP62A and S. hominis SP-2 were obtained from the
American Type Culture Collection (Manassas, Virginia). RP62A produces polysaccharide
adhesins and demonstrates strong adherence to surfaces of synthetic polymers. SP-2is a
nonadherent strain and was used as a negative control for the adherence assay. Working
stock cultures (1 ml aliquots) were frozen in trypticase soy broth (TSB) with 20% glycerol
and kept in the vapor phase of liquid nitrogen. Before each experiment, one aliquot was

thawed and subcultured on blood agar plates at 37 °C for 24 hours.

Example 2
Antimicrobial Agents

Linezolid (Pharmacia Corp., Kalamazoo, Michigan) and vancomycin (Sigma

Chemical Co., St. Louis, Missouri) were used in this study.
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virulence of any given organism because these concentrations inhibit or kill the offending
organism. Concentrations below the dose that prevents growth or kills the organism must
be used to study the effects of antimicrobial agents on virulence factors, such as cell

adherence.

Example 4
Adherence Assay

The effects of linezolid and vancomycin on adherence of staphylococci to
polystyrene were measured by using an established microtiter-plate assay first described by
Christensen et al. (Christensen, et al., J. Clin. Microbiol. 22(6):996-1006 (1985).) Minor
modifications to the procedure were made. Briefly, the inoculum was established by the
direct colony suspension method using the Prompt™ Inoculation System (Becton
Dickinson, Sparks, Maryland). The bacteria suspension, which was equal to the turbidity of
a 0.5 McFarland standard, was diluted in TSB to a concentration of 1 x 10° colony forming

units per ml (CFU/mL). One hundred microliters of the cell suspension was added to flat-
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was defined as infected, drug-free cultures.

Example 5
Statistical Methods

The primary efficacy variable in this study was the measurement of adherent
bacterial cells to polystyrene after 18 h of growth. To determine whether statistically
significant differences existed between treatment groups (MIC, 2 MIC, and 72 MIC)
compared with the infected-nontreated controls, the Kruskal-Wallis one-way analysis of
variance (ANOVA) was applied for each clinical strain. Statistical significance was defined
as p-values < 0.05. An asterisk (*) was placed by all test values less than or equal to the

specified significance level.



was ascertai ned by scanning electron mcroscopy (SEM. Bacterial cultures
of S. aureus UC 20205 and S. epiderntidis RP62A were set up in Lab-Tek(r)
chanber swpDda®6(7Mal ge Nunc International, Naperville, Il IPchaissyounder the
same conditions used in the adherence assay. The nediumwas aspirated and
each chanber was washed three tines wkbh phosphate- buffered saline to
renove planktonic cells. Sessile cells that adhered to the pol yner surface
as well as to each other were fixed for two hours in 3% gl utaral dehyde in
0.1 M phosphate buffer (pH 7.3). &M@l Qetroxide solution (1% was used
as a second fixative. Speci . , in a series of aqueous

et hanol solutions (30% - 10 ipp EIccs ﬁw{é@%‘l&‘?&cal point drying with
hexamet hydi sl Raaqentifiee sisesbafenyef lhatenourdnisms do thecuefned efipolistidenchen
were coated w t‘hngI d by using a Pol aron EEZ 0 SEM.a.Et ?coati Rg uni t

(Pol ar owas asesttrinedhy soannive clesEon grrescany(SEMa HaftsHak UL 8 SafF4 Ds 130
scanni n r ] I : iU A i B Bid¥s g@m]ﬁ@tion
(MO Vgﬁ‘%%%ﬁdga?%%%rﬁ&?@%%@%isﬁﬁ]%)alFﬂIfngol at ecggllgrggt surmgﬁ]zed in Table
1, bel owiteM@iétdl, 06abembilR Ulinbish 8hdkt THedsamebndiTimb$ wsed in theidhersneedssay-ty of

Li nezolid and, Vanconyci n Agai nst St aphyl ococcal .. | sal at es..R ed from
Pat i ent $hoymedivmn g sspiaipdand eé‘fih‘é’cag&’-eﬁé'%giagqeg&hgg RS “%B‘e@‘ |%9 rain M CA
(99/ M) b | GRM&iKoni U fhaPadhéreld toehe? AsutfacS.

epi der ) bubtt B £l o VAR Bl oniSealBy RUBIC St BRDRIRrel s e

t ni ni nuas weliabid erch oten vere fixed fon tvBoheurs im3salitaraldelydeimdbhlytphpsphate
d t d t.activity .against all, t i |
were si hipier bt fhcdti el B nEee Bl Kielp SR ETIE Spethbental ues

were dehydrated in a series of aqueous ethanol solutions (30% - 100%) followed by critical

point drying with hexamethydisilazane. The slides were allowed to dry overnight and then
were coated with gold by using a Polaron E5200 SEM autocoating unit (Polaron

Instruments). Microcolonies were examined by using an ISI DS 130 scanning electron

microscope.

Example 7
Minimum Inhibitory Concentration (MIC) Values

MIC data for the six clinical isolates are summarized in Table 1, below:



exception of one strain (S. aureus UC 20206) that showed a slightly higher
value for Ilinezolid (4 g/m) conpared to vanconycin (1 gg/m). Exanple 8
Ef fects ovOoSalbsrind bi t ory Concentrations on Adherence Expe@cirrsnd/ed716 esul ts
for the effects of subinhibitory concentrations of |inezolid on the
adherence of S. aureus and S. epidernm2dis strains are presented in Table 2
bel ow. WO 03/061715 PCT/US03/01710 -22- Table 2 Inhibitory Effects of
Therapeutic and Subt herapeutic Treatnments with Linezolid on Bacterial
Adherence of Cinical Isolates That TeBl¢d the Potential to Col onize Abiotic

Y e e B g e e
0.013f0.007* 97.6 fr&@mh@ﬁtswﬁaﬂtm@zswarcmemaﬁacthzéuS@sﬁos 0.003* 98.5

2.0 0.002 10.002* '99.3 1.0 0.001 0.002* 99.4 control 0.224 0.027 - S
epiderm dis UC-20207 2. O 0010 0.005* 99.5 1.0 0.007 0.002* 99.7 0.5

0.513 0. 227* [6—9—~cortrot Wlu =—0C—20208 2. X 0.000 0.001 *
100.0 1.0 0.0Q1 Gp@da 99.9 Swaig 1.B42 0. MECPGEmMmbontrol [1.831 0.208 -
" Linezolid Vancomycin
S. aureus UC-20205 2 1
' UC-20206 4 1
S. epidermidis UC-20207 2 2
UC-20208 2 2
RP62A 2 2
S. hominis SP-2 2 1

‘+minimum inhibitory concentration

Both linezolid and vancomycin demonstrated potent activity against all the
organisms tested. MIC values were similar between the two antibacterial agents, with the
exception of one strain (S. aureus UC-20206) that showed a slightly higher value for
linezolid (4 pg/ml) compared to vancomycin (1 pg/ml).

Example 8

Effects of Subinhibitory Concentrations on Adherence

Experimental results for the effects of subinhibitory concentrations of
linezolid on the adherence of S. aureus and S. epidermidis strains are presented in Table 2

below:



RP62A 2. & 0.001 0.001 * 100.0 1.0 0.002 0.002* 99.9 0.5 0.125 0.133*
95.5 control - 2.805 0.294 *Significantly different from

i nf ect ed-wonBneied control cultures (P:5 0.05) tM ni nrumpCrhiSbs/00ony
concentration $Val ues are nean optical density readings of six replicate
wells fromtwo separate experinments -@2hree replicates per experinent)
standard devi ati on Experinental results for the effects of subinhibitory
concentrations of vanconycin on the adherence of S. aureus and S.
epidermdis strains are presented i niabibfe 3 bel ow WD 03/ 061715

PCT/ US03/ 01710 z i bl tor : £ and

Subt her apeuti c ﬁn;he%bg{oﬁg%ﬂlg&f/ﬁ{ %ﬁg}%gér@g rcﬁ)% %@%@Sﬁ%?@f’ﬁﬁmﬁnce of

Cl i ni cal Lixeblal &sBdhiatialédirrare oPCligiotl lablates Thot Hove the RotawtinktoSinlprice s
Speci es Strain Drug Adherence g/n%i Mean OD554 % I nhibition S. aureus
UC- 20205 1.01' 0.000 0.001 * 10046oneS%fece§120. 013* 98.0 0.25 0. 730
0.202 0.0 control 0.584 0.098 - UC 20206 1.01'" 0.000 0.003 * 99.9 0.5
0.267 0.044 0.0 0.25 0.192 0.020 12.5 control 0.219 0.026 - S

epi dermi di s UC- 2207spicx (. OBdkin O] 002%g 1(J0. 0 1ABheoc799 0.[120 0.0 0.5
2.177 0.424 0.0|control 2./129 0. #06gm Mean ODsso} | % Inhibition
S. aureus UC-20205 2.0t 0.001 +0.001* 99.7
1.0 0.005 = 0.007* 99.0
0.5 0.013  0.007* 97.6
control 0.531+0.107

UC-20206 4.0t 0.003 = 0.003* 98.5
2.0 0.002 % 0.002* 99.3
1.0 0.001 % 0.002* 99.4

confrol 0.224 % 0.027 -
S. epidermidis | UC-20207 2.0t 0.010 = 0.005* 99.5
' 1.0 0.007 % 0.002* 99.7
0.5 0.513 & 0.227* 76.9

control 2.220+0.310 -
UC-20208 2.0t 0.000  0.001* 100.0
1.0 0.001 % 0.002* 99.9
0.5 1.342 % 0.791 26.7

control 1.831+0.208 -
RP62A 2.0¢ 0.001 + 0.001* 100.0
1.0 0.002  0.002* 999
05 0.125 £ 0.133* 935

control -

2.805 + 0.294

*Significantly different from infected-nontreated control cultures (P < 0.05)

+Minimum inhibitory concentration

1Values are mean optical density readings of six replicate wells from two separate experiments
(three replicates per experiment) * standard deviation

Experimental results for the effects of subinhibitory concentrations of vancomycin

on the adherence of S. aureus and S. epidermidis strains are presented in Table 3 below:



UC- 20208 2.01 0.000 0.001 * 100.0 1.0 2.716 0.400 0.0 0.5 2.165 0.150
0.0 control 1.844 0.138 - RP62A 2. O 0.000 0.002* 100.0 1.0 1.728 0.952
36.6 0.5wD.080601377 0.0 control 2.727 0.257 - *Signifi cacwlusoslofrier ent
frominfected-nontreated control cultures (P <_ 0.05) f Mninmuminhibitory
concentration Values are mean optical-2ensity readi ngs of six replicate
wells fromtwo separate experinents (three replicates per experinent)
standard devi ati on The experinental results presented in Tables 2 and 3
above, showing the effects of subi nh#¢fory concentrations of |inezolid
and vancomnycin A I ; i bgl S strains,
are summari zed g’?i‘g; z%?%gg%?égﬁgfeg%u?gla gsﬁﬁﬁﬁ’%@gw’%’t‘gﬁ?’éﬂg{ﬁéﬂ
Speci fically, Figs. Vhnbomapdn gn Babeerial Ydisdreraeioff §linival &blaest s of
subi nhibitory concentrations of |linezolid and,van cin on the adherence
of the follow ng st raTihl‘FéI%f’e @.epﬁﬁ?’ﬁﬁztoahﬁoﬁ?e%%%%?@S PCT/ US03/ 01710
-24 epidermdis to polystyrene: (Fig. 1) S. aureus UC 20205; (Fig. 2) S

' 3

aureus UC-20206; (Fi S. epidernmdis -20207; (Fig. 4) S. epidermdis
UC- 20208; and (Fijg. icieS. @pi steinm di sDugRPG2A. AsAdilwewm in Taple 2 and Figs.
1-5, linezolid s highly gffective igmsuppressi-hg— o adherence to
pol ystyrene surfdces at ond-half the MC. |TRE*YSeent *MRiBilti on of
adherence rel ati ye tauweant rfolcyas Qr eadter [t hanxopoiequaliot® 9P. 0% in all
strains evaluateq. Adherernce optical (densi §y,68a8knNgs §gigom | i nezol i d
treated culturesjwere significantly (9.2 < (3‘7%5:90‘292«30r eaged wnen conpared to
i nfected-nontreatjed culturgs. Linegolid wds also” efffective | n preventing
adherence at one{fourth thd M C in|artBut| $A¥*{%&%in (S ep| dernmidis
UC-20208). A statfistical di|fft@ezeeesce | notoptii ceo+densijty 99adings for treated
versus nontreateqd cultureg was al $0 pet ed iopsA odfa tthe Hostrijpi ns assessed.
In contrast, as ghown in Tgble 3 anhd  Ligy. (15200540 nhiitofy
concentrations off vanconyciin showed mnimgl or no activity
control 0.219 + 0.026 -
S. epidermidis | UC-20207 2.0t 0.001 + 0.002* 100.0
1.0 2.799 % 0.120 0.0
0.5 2.177 £ 0.424 0.0
control 2.129 & 0.406 -
UC-20208 2.0t 0.000  0.001* 100.0
1.0 2.716 + 0.400 0.0
0.5 2.165 £ 0.150 0.0
control 1.844 £0.138 -
RP62A 2.0 0.000 % 0.002* 100.0
1.0 1.728 + 0.952 36.6
0.5 2.816 + 0.377 0.0
control 2.727 % 0.257 -

*Significantly different from infected-nontreated control cultures (P < 0.05)
tMinimum inhibitory concentration
1 Values are mean optical density readings of six replicate wells from two separate experiments (three
replicates per experiment) % standard deviation

The experimental results presented in Tables 2 and 3 above, showing the effects of

subinhibitory concentrations of linezolid and vancomycin on the adherence of S. aureus and

S. epidermidis strains, are summarized and presented graphically in Figs. 1 through 5.

Specifically, Figs. 1-5 are graphs illustrating the effects of subinhibitory concentrations of

linezolid and vancomycin on the adherence of the following strains of S. aureus and S.



agai nst bacterial adhesion, with the exception of one strain (S. aureus
UC- 20205) that was exposed to one-half the MC Reliability of the

m crotitewopBaswiadher ence assay was assessed with the refPerarso®017¢i r ai ns
S. homnis SP2 (nonadherent) and S. epidernzidis RP62A (strongly adherent).
The nedian optical density readings f8¥- SP2 and RP62A were 0.059 0.004
and 2. 789idePmifibto polRepesd: (Fiel ¥) S. VakseUc209es (Figon) 9. péustioC0064: (Fiyy SP2
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i n publ ﬁb?%greports (see Deighton, et al., J. din. Mcrobiol. 28(11):
2442- 24 90)), and indicate that the mcrotiter-plate assay for

determ ni ng Adiienariadabk ¥ &id Fibs.4 -fliherslfit waklitighlyeffebiivd insuppresstzegl i d nor
vanconyci n pronpted adherence of the nonadherent strain, SP2 é)datafnot

shown) . baelgAAl adlicrenetiomolystyrene g fasasatonedalithe MIC. (dheperent ighipiugn o

epi der m_dji . i | i : > th the
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adherent to a polystyrene surface: (A) noninfected contrgl; (B) infected-

nont r eat0eRp) dsprepss wheg)compresgta dniseipd-nprireatekgudyres dangzohd 765 a0 at

-f ' : : _ : y ‘
one- f oun Eie i R erenffi st pog st B3 Ritnfithd MIE A RLE LI MEBARBHAIR 2 g
m cr ocollani20208) ASstatqpicdbdifiertnge MR kabdbneitereadings f@ tppated steysue nentsaatddace:

A i ted t [:. (B). | t.ed- t ted t [: (Q, Jnf t.ed
Ul ¢ r 0 CRIBERE 8 A ROTB JGHEE 5 ETRREPOUFY M RETRRCES Sl (bRt
cul ture g %se aLe @u}yﬁéﬁj‘mt&@ &géé}ﬁﬂamﬁs B&HnS8344 %1|Z&«9ed m%ﬁméaﬁ&qw&lygy at

one-fourth the MC. In’infected-nontreated cultures, adhesin eins were
obser vedgaimst Haeterig] 4dhssiohawith dfe exception dfiong 6248 (S.whweewsdSCAB0N tHatspsay ed

multiple | ayers o SS) cells that adhered to the polynmer surface as
wel | as ?‘Bo%géﬂog‘f'h@?ﬁwy:@ aggregation in nulticell |ayers, "sessile

communi ti es, "RdlfabiligbEt nvierobiterilgt hHR8rénve iBdayGifes assdRéadr Wit eeabférentcbe
fixatives and dehydrating agents used to process the specinens dissolved

this extstraels) borainiseR? (nenadhsssnthipdaS. spidermiisi RRP2dp(rranglydherypid.s Ehe
5108 SRRl AN el 980 e DALt P
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similar to those documented in published reports (see Deighton, et al., J. Clin. Microbiol.

28(11): 2442-2447 (1990)), and indicate that the microtiter-plate assay for determining

adherence is reliable and reproducible. Neither linezolid nor vancomycin promoted

adherence of the nonadherent strain, SP2 (data not shown).

Scanning electron micrographs of S. aureus UC-20205 and S. epidermidis RP62A

exposed to linezolid and vancomyecin at one-fourth the MIC are illustrated in Figures 6 and

7. Specifically, Figs. 6A-D are scanning electron micrographs showing microcolonies of .

aureus UC-20205 adherent to a polystyrene surface: (A) noninfected control; (B) infected-

nontreated control; (C) infected culture treated with linezolid at one-fourth the MIC; and

(D) infected culture treated with vancomycin at one-fourth the MIC. Figs. 7A-D are

scanning electron micrographs showing microcolonies of S. epidermidis RP62A adherent to

a polystyrene surface: (A) noninfected control; (B) infected-nonireated control; (C) infected

culture treated with linezolid at one-fourth the MIC; and (D) infected culture treated with
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Example 9

Inhibitory Effects of Linezolid on Staphylococcal Adherence Versus Time of Treatment

Anti-adhesion effects of linezolid and vancomycin on three S. epidermidis isolates
(UC-20207, UC-20208, and RP62A) recovered from patients with catheter-related

bloodstream infections were studied.

As illustrated in Table 4 below, bacterial suspensions (5 x 10° CFU/mL) were added
to polystyrene wells and treated with one-half to four times the MIC of linezolid or
vancomycin at 0, 2, 4, or 6 hours post-inoculation. Drug effects on bacterial adherence

were measured 18 hours after treatment initiation using a quantitative spectrophotometric

assay.
Table 4
Time Course Adherence Assay
Treatment | Time between inoculation and Time between treatment with Time between inoculati.on
Group treatment with linezolid or linezolid or vancomycin and and spectrophotometric
vancomycin spectrophotometric assay assay
(hours) (hours) (hours)
1 0 18 18
2 2 18 20
3 4 18 22
4 6 18 24
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0 ~ Y statigticafy qjg@ﬁcanﬁﬂiffemhges@xi{ecbbedjween treatments (4x MIC, 2x MIC, MIC, and

72 MIC) compared with the infected-nontreated controls, multiple comparisons according to

Dunnett's test (Montgomery, Design and Analysis of Experiments (1991)) were applied for

each clinical strain. Differences were considered statistically significant when p < 0.05.

Experimental results for inhibitory effects of therapeutic (> MIC) and

subtherapeutic (one-half MIC) treatments of linezolid on S. epidermidis strains for various

time intervals prior to

treatment, are presented in Table 5 below. Values having a

statistically significant difference, compared to control, are indicated by an asterisk (*).
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PCT/ uso3eHawmng 2- and 4-hour deferred treatments. See Table 5, Figs. 8 and 9. The percent

inhibition of adherence relative to controls ranged from 87.8% to 100%. Even at
subtherapeutic concentrations (one-half MIC), suppression of staphylococcal adherence was
still evident in most cultures; mean inhibitory effects were 99.1% + 1.4 (2 h) and 63.5% +
39.2 (4 h). SeeFig. 10. Linezolid at 4x MIC also exerted significant inhibitory effects
(87.5% = 11.7) in cultures that had been treated with a 6-hour delay. Therapeutic levels of
vancomycin administered 2 hours post-infection were equally effective. However,
subtherapeutic concentrations showed minimal or no activity against cell adhesion. See
Table 6, Figs. 8,9, and 11. When vancomycin treatments were delayed by 4 to 6 hours,
only the highest concentrations ( > MIC) demonstrated anti-adhesion activity.

The results demonstrate that oxazolidinones such as linezolid have important
implications for antimicrobial prophylaxis in patients with implanted medical devices.

The foregoing detailed description is given for clearness of understanding only, and
no unnecessary limitations should be understood therefrom, as modifications within the

scope of the invention may become apparent to those skilled in the art.



-30 Therapeutic levels (> MC) of linezolid denpnstrated potent
anti-adhesion activity following 2- and 4-hour deferred treatnents. See

Tabl e 5, Wogs/eB1:and 9. The percent inhibition of adheremca/used/etrive to

controls ranged from87.8%to 100% Even at subtherapeutic concentrations
(one-half MC), suppression of staphyBbecoccal adherence was still evident
in nostwRlgiuked: nean inhibitory effects were 99.1% 1.4 (2 h) and 63.5%
39.2 (4 h). See Fig. 10, Linezolid at 4x M C al so exgrted ﬁ)lgnifigant

i nhibitory effect é\mG@?dB/PreRin%ar}W feeippgradayt madigl deee T Fe it 4 th a
6- hour gery/cin adm ni stered 2 hours

post -i nﬁ‘gﬁé?lygrnémv@r gpe doﬁ y }é]%ftg%ﬁu\%%{ ver, subtherapeutic
concentrations shéjed piaviding 2 aredimal deviceziang agai nst cel | adhesion. See

Tabl e 6, Figs. and 11. Wen vanc in treatnents el ayed by 4
to 6 hours, onl y(g)he HCQH@%QUW%P %ﬂ’éﬂt(@% IFL0R salgFlgtt

ant i -adbgﬁhﬂangﬁﬁ L¥hdofdinRE ol RSiSnAUDRSHIE videal oxazol i di nones such as
|

| i nezol ave I nportant inplications for antimcrobial prophylaxis in
patients with inplanted nedical deV| ces. The f or egoi ng detail ed description

is given for clea ess of ersta n

limtations .z:houl e‘#ns“? E%P ngélaﬁlgae g&?ﬁgﬁém 1|dhort he
scope of Bgll%dc@ly%m gecegﬁmg)@qmﬁ@fe@pparent to those Skl lled in the art. WO
03/ 06171&? PCT/ US03/ 0171 31- VE CLAIM 1. A nethod of preparing an

i nfection-resistant rredl cal device for use within a human or ani mal body
o, £ OSSR { AR So R ibler Y biSodion] ()

i ncorporatin ec e anount "o a | mcr conprising an
oxazol i devieath mqmumommcbhmmgiﬂreahudmmal aggnt. The nethod of claim1
wherein the oxazolidi none conpound is |inezolid, or a pharmaceutically
acceptabl e salt thereof. 3. The nmethod of claim1l wherein step (b)

conpri ses i mer si ﬁ%etrﬁl:ﬁhéﬂa&i’ cﬁ%{n 1 %}Heﬁﬁth&a@ne@ﬁba@%ﬁ%xﬁ@is‘é&h Blyekdical ni ng
the anti m crobi al "agent. e met hod laim 1 wherein the medi cal

devi ce mmialﬁmwcqemuyﬂedmmhthammhaaﬂenamni S co-extruded with the

anti bacterial agent.

5. The method of claim 1, further comprising a step (c) of heating the medical
device obtained in step (b) to a temperature of about 100° C to about 121° C.

6. The method of claim 1 wherein the medical device is a suture, orthopedic
appliance, stent, catheter, guidewire, shunt, prosthesis, cardiac pacemaker, neuronal

stimulator, or vascular graft.

7. A method of inhibiting bacterial adherence to a medical device comprising
the following steps:
(@  providing an antimicrobial agent comprising linezolid, or a
pharmaceutically acceptable salt thereof; and

(b)  incorporating an effective amount of the antibacterial agent into the

medical device.

8. The method of claim 7 wherein step (b) comprises immersing the medical

device in an aqueous solution containing the antimicrobial agent.



5. The method of claim1l, further conprising a step (c) of heating the
medi cal device obtained in step (b) to a tenperature of about 100 Cto
about 12IwGQ.038617The nmet hod of claim 1 wherein the nedi cal PAENISOB01730 a
suture, orthopedic appliance, stent, catheter, guidew re, shunt,
prosthesis, cardi ac pacemaker, neuron3 - stinulator, or vascular graft. 7.
A nethod of inhibiting bacterial adherence to a nedical device conprising

[inezol i 0. of a BNemiRed oF FSHR Iy TueeGULBIUTE APED (987 BT T Mgy
| ncor PO§ Akl Al 6! bY £, AURIBIAOL o HEoANbD RAGS SidiahpAgENt [ NLO 1 he

nmedi cal ~devi ce. im7 wherein step (b) conprises

i mrersing the nedical device in an agueous solution containing the

antim crobi al agent. 3/.061715 PCT/ US03/ Q1710 .-32 9. Th d of
claim?7, further Eé?rﬁlt\gg@aﬁé‘ﬂ&‘@&e‘ﬁhe(r%‘}l ?mﬁglﬁfﬂi ‘%ﬁlcteljﬁaa ﬁ%’f%?‘g‘% Ié\% ce

obt ai neg, J; RYthLiRr, BuidBWRE! SHut, ré¥thedROsrdikOPadentiaRer botond21 T. 10.
The netﬂ)gl(]‘llg%‘fsé’gﬁgg’m ! V\ﬁ"lgruei n the me?i cal device ?s a suture, orthopedic
appl i anstenulstoerdr,vasafdrerat., gui dewi re, shunt, prosthesis, cardiac
pacemeker, neuronal stimulator, or vascular graft. 11. A nethod of
inhibiting bacterial adherence to an inplanted nedical device conprising
the fol | owi ng; st epsmethdd of MBILAM BigtdialBdlictace €eni Beplamtednteditahdeviceani mal
body; and (b) appléyi ng an effective amobunt of an antibacterial agent
conpr i s¢omgprising tedodwiagstsne, or a pharmaceutical |y acceptable salt
thereof, to the ipplante ical s 8. er e do&: aphai m 11,
wherei n the oxazol¥di ndh aﬁgncg%%gglggf&gv&%f%%hugmne{ 1o§{hgf O(E}P’;i m 11, wherein
the medical device)is appslvingre effectivecamealint of appitibactesal agenttomprsigearer ,

gui dewi re, shunt, prosthesis, cardiac_ pac ker, neuronal .stinulator, or
vascul apxagelifipong,or amhm%@&“@flyiaﬁ?ﬁpﬁ ?ﬁg‘qg%lfé?%ﬁ “ﬁlaﬁaﬁé‘ﬁe%‘ﬂ? an
i mpl ant 89Vig@di cal device :

12. The method of claim 11, wherein the oxazolidinone is linezolid.

13.  The method of claim 11, wherein the medical device is a suture, orthopedic
appliance, stent, catheter, guidewire, shunt, prosthesis, cardiac pacemaker, neuronal

stimulator, or vascular graft.

14. A method of inhibiting bacterial adherence to an implanted medical device
comprising the steps of:
(a) administering a pharmaceutical composition comprising an
oxazolidinone, or a pharmaceutically acceptable salt thereof, to a patient in need of an

implanted medical device; and
(b)  implanting a medical device in the patient.

15. The method of claim 14 wherein the oxazolidinone is linezolid.

16.  The method of claim 14 further comprising maintaining the concentration of

the oxazolidinone adjacent the implanted medical device at about one-half MIC or greater.



conprising the steps of: (a) adm nistering a pharmaceutical conposition
conprising an oxazolidinone, or a pharmaceutically acceptable salt

thereof, Wooaoperts ent in need of an inplanted nedical deeczasoaodi|b)

i mpl antl ng a nedical device in the patl ent 15. The method of claim 14
wherein the oxazolidinone is |inezolidu3316. The method of claim 14 further
conpri sing mai nt al ning the concentration of the oxazolidinone adjacent the

i npl ant ed nedj VI C bou ne- .C or. reat 61715
P Us03) 0171l - aeeheR br R 44 Nict Bampityive Rl AR ERChp piiergon o

mai nt ai r’ché‘@xiﬂbﬁdﬁﬁﬁ@@djbéeﬂ tenplantddrediyazelicd anghdat esH-premtMIder | npl ant ed
nmedi cal device at about one-fourth MC or greater. 18. The nethod of claim
14 wher e8tfatelhe oxazol i di none inhibits bacterial adhesion at sub-MC | evels
19. The method of claim 14 wherein the oxazolidinone has a concentration of
about equal to or less than a MC | evel, and the oxazolidinone inhirbits
bacterial adhesi onThomethad bf sleinpe4 wd@radh titoxagslidindldutiibds batsrial 20. The
met hod of cl.aim 19 wherein the oxazolidinone inhibits bacterial adhesion
for a tiadBesien plowbdyliGlevelsast about 4 hours. 21. The method of claim 14
wherein the pharmaceutical conposition is admnistered orally. 22. The

nmet hod of claim 14 wherein the pharmaceutical conposition is adm nistered
i nt ravenousl y19. 23. THdwethed hbHclamh 14; va&iemiﬂ&xe\nﬂxazcdidﬁndrhmasmdbmhtrd@aﬁ@fe is a

sut ure, t hopedij c pl i anc cat heter., guidew re, shunt, .

or o5t hedt il R IFRCARAIC 1R ISt e O’QFPH‘E}P%E?%P%HF L%{%@%@@ﬁfiesgqnaﬁc’f 24,
An nedi c&aﬂlmgﬁgﬁg@ofa&qéaﬁ%&%@scrob| al adherence for use within a human
or animal body conprising an effective anount of |inezolid, or a

pharmaceutically acceptable salt ther eof 25. The nedi cal device of claim

24 wherein t % ef fﬁ?et ﬁqetﬁog rr}‘-‘”'Jlalm rlS W ereln lthe oxazolidinone inhibits bactenal

adhesion for a time period of at least about 4 hours.

21. The method of claim 14 wherein the pharmaceutical composition is
administered orally.
22.  The method of claim 14 wherein the pharmaceutical composition is

administered intravenously.

23.  The method of claim 15 wherein the medical device is a suture, orthopedic
appliance, stent, catheter, guidewire, shunt, prosthesis, cardiac pacemaker, neuronal

stimulator, or vascular graft.

24.  Anmedical device resistant to microbial adherence for use within a human
or animal body comprising an effective amount of linezolid, or a pharmaceutically

acceptable salt thereof.

25. The medical device of claim 24 wherein the effective amount results in a

concentration of the linezolid, or pharmaceutically acceptable salt thereof, in the human or



concentration of the linezolid, or pharmaceutically acceptable salt
thereof, in the human or WO 03/ 061715 PCT/ US03/ 01710 -34 ani mal body,

adj acent wo oBhel7medi cal device, that is | ess than the m niPemmSonmi7ioo t ory
concentration of the linezolid, or pharmaceutically acceptable salt
thereof. 26. The medical device of ctd#m 24 which is a suture, orthopedic
appl i anggimal béBNhdjacai hethermedital devite, ¢hat shlest thaptheshingsum infobitelyac

acemaker, neuronal stimnulator, or vascul ar ft
P concentration of the linezolid, or pharmaceutically accepgarb?e salt thereof.

26.  The medical device of claim 24 which is a suture, orthopedic appliance,

stent, catheter, guidewire, shunt, prosthesis, cardiac pacemaker, neuronal stimulator, or

vascular graft.



