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structure, include the penicillins,

cephalosporins and related compounds. These agents are active against many gram-

positive, gram-negative and anaerobic organisms. The beta-lactam antibiotics exert

their effect by interfering with the striuctural crosslinking of peptidoglycans in bacterial

cell walls. Because many of these drugs are well absorbed after oral administration,

they are clinically useful in the outpatient setting.

The beta-lactam cephalosporin antibiotics are a group of semi-synthetic

derivatives of cephalosporin C, an antimicrobial agent of fungal origin. They are

structurally and pharmacologically related to the penicillins. The cephalosporin ring

structure is derived from 7-aminocephalosporanic acid (7-ACA) while the penicillins are

derived from 6-aminopenicillanic acid (6-APA). Both structures contain the basic beta-
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20  2-ene-2- carboxylate. Its empirical formula is C;Hy7N5OoS, and it has a molecular

weight of 557.6. The structural formula of cefpodoxime proxetil is:
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B. Background Regarding Active Agent Nanoparticulate Compositions

Nanoparticulate active agent compositions, first described in U.S. Patent No.
5,145,684 (“the ‘684 patent”), are particles consisting of a poorly soluble therapeutic or

diagnostic agent having adsorbed onto the surface thereof a non-crosslinked surface
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8%@1 i]glite s; @,908,626 for “Compositions having a combination of immediate
release and controlled release characteristics;” 6,969,529 for “Nanoparticulate

compositions comprising copolymers of vinyl pyrrolidone and vinyl acetate as surface

stabilizers;” 6,976,647 for “System and Method for Milling Materials;” and 6,991,191 for

-6-



x4

PCT/ US2006/ 018835 t IC;: 1l JI M3 1E i Izil. .. "
feo i o 3 Bt o by Akt Or ney Docket No. P 31,598 PCT
Express Ml ARSI RbY EV 917369430 US " Met hod of
Using a Small Scale MII;" all of which are
specifically incorporated by reference. In addition,
U S. Patent Publication No. 20020012675 Al, for
"Controlled Release Nanoparticul ate Conpositions;"”
U S. Patent Publication No. 20050276R%dmEPDocket No. P 31,598 PCT

“Nanoparticul ate Fibrate Forml akheaSvail babei NEEE
Publ i cati on No. 20050238725 for 5# " Nanopart |j cul at 257369430 Us

c Metridiolf Dsingh@malcale MR Mo ; B0 I EER

" kS Pl e{l}ﬁ “Publ i.cation No. Vi A BT aIR BRb Al by

" RERGPHr 1 A aene Unk Satept RublicasioniNoa 2002081 26 75AS, foP4Cemttolled
PRelebseatdnopartibulatd 09 4 15 QI pay Lil 0Qs

cggge{ | Si _ng:;:lnt_i ?Jtodi glggﬁg%géhqublgé&g?g& ﬁcé{lé}ngﬁ?ﬁgogoﬁgm for
f ot “RRAER Rled ibrats Spamulatians: 3 LbS ARatdny Butdigetivin Nie (2005028725 for

5 Uf‘ﬁano%&ﬁi@ﬁlﬁte%%i&b@)ﬁ%s ﬂgviwﬁpégﬁggog s3 %%6£t%5j8%q’>!g§%t}>ﬁtem

net axal_one conposli t1ons; a% en
NEubliraigoiia 20970283001 o \Nenopmtipdate inegessroDforGilhGRBEFU K. Patent

f bERicRESEN. nt~Publ ication No. 20050031691
for "Gal sta |0I§|0124e7§§1n§)ﬁo%31rn{’ PSS FUmprAYRe AtiBedigs and methods of

?eﬁ%@p sdnr targstiSg nRmpatitulRe atiieaipea ey 2 005 @QLIA 12
o i D7 . itions;" U S. Patent
P ool RSO3 o AR Peresaints semPe e G vhatent

10 cBrhbiostidn N 20050045 77Reit ‘etve okl posiabasyT sﬁ‘&naﬁ%%?@”?g%.

15

20

25

f ¥ rti.c t opj,ramat e formul ations;” U

eHlen ARG R iR o dapbr Gpamoariina ssosagent

Composiibisgns PasitFabianan Measlosenloal eaeaie AGERLS:
or

U s oPi%ten,v; FguPI i C t'bon .No, . . .
SEIRSEECES cHisa %te?fgiu BatiaRNe U0 PPN for “Noved griseafidvin
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ical t | FoR 20040115134 for " el
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PR o Publiccation No. 20040105778 for

" R mimddite GBS A sy Phieat Bublianion S 2040 P74 for “Novel
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B.B’g(ﬁ?c 4 ??ngéo%ﬁ%pé’;%%ﬁ I@gtgrltc . i?%{oﬁn Ib?qrsléwlgg(;)is&ée Eq?r;‘{l?_gsv viscosity
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oHRY:l $8L I 2 iculate active agents;” U.S. Patent Publication No. 20040101566 for
“Novel benzoyl peroxide compositions;” U.S. Patent Publication No. 20040057905 for
“Nanoparticulate beclomethasone dipropionate compositions;” U.S. Patent Publication

No. 20040033267 for “Nanoparticulate compositions of angiogenesis inhibitors;” U.S.
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conmbi nations;" U S. Patent Publication No. 20040018242
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Patent Publication No. 20040015134 f @komby BgcileNoVERY 598 pCT
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20030232796 for "Nanoparticul ate 5 pol ylcosgnof)' 917369430 US

f @ateut Rubliedfon& ) 0VRI00PY 3SR b3S At S:
Patge ent Publ i cation  No. 2003021@%@%@%&’%@“‘““ and novel

di*SEVPYP YSRGS Htars Pubdipating N 8049818242 4bi ‘INanypatticulate
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UNg; 205302502 or Phis disaﬂv‘imgmdqﬂoget f@ﬁﬁﬁﬁh}};&_‘é&é&;&@{ﬁabﬂiw;” U.s.
" PRERASLELL; tpation of I mediate
rel easelbgflh&l ng\ﬁ?’%{d&? Pleagggggga AUOpAYFUlatecPmpPilions hayinglysozyme
Pas ®surfafudshlilze; O1S. Waten2POKOIDBAG 20630181411 for “Nanoparticulate

" i cul at e compos,i tiaons. ¢ rising copolyners of
R e e e Bk
10 sPaichiicneNs ,2003@33)67Hfaﬁ‘e1mplasaabﬁsqawngra cmbinggﬁfgﬂ%%ﬁne
at ent Publ 1 cation

f "Nanopart.jculate jnsulin;" U.S.
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0,5, Patent p§§_| PR o o8 OBy Al Uy 1 b fldeRe and viny1
d&’ veeafﬁ‘“g?fﬁsg Zgsmit-hdgtent Pulisationd¥ee 300300028t i on
NONand @14t #h8lird: 00,3 Qt%ﬁt%ﬁ&ﬁoﬁ'ﬁ%hﬂ%ﬁﬁgﬁ% Fr<Rfthod for

15 %t eri al g; and U S. Patent Publication
8 Brigh eut ScEeningpsing asmall scle mill i neergflvidios;HU. S i Ragnt
drsticitiea Noagwpesrizos P bty
nd_are specificall gﬁ%rﬁ?:)g? por Z%’@g?%@ﬂ%%%geiﬁgogig,e%gg?atem
Lication Nee 2@020 17958 fr & Sysiens and iethed fipasilling anserials; and U.S.
AP Bl S AL E d rphous small . )
particle ccor?gg(gizt@ ??2?%?’28 I{jéagbg ?ﬁa@gg?lpsf’blrar%%ﬁwm”é‘?g’ i dpscribe
\anopagigulag actikpagenticong®siti8ds dnd mre ‘spexifi¢atlyligdoporated by reference.
20 GaHRQE ol Thereof .as Antim crabial Agent;",
4, 82%?%%% g’?&gﬁﬁeﬁ%‘ © 8’%‘p‘f\?é%“ﬁ§PW”PB?rﬂf‘93tSF losporin.
Par t i é\mssplaus smalhpaticlt nempastrions ardeRAbed, GIFRAHPESnUS. Patent

97+ fOr o VBT for Making Unjfornly-Sized
A B e R e oL Ui sroot ¢ Amfim il dhgent”
926,688 foa[“MetiNd forag sking BhiFstuip SRUSParRaks fr5th 80 Insoluble
:égg%gcr&rgloze for 95'%§‘?§pl‘ng Gas Bubbles Wthin and
0O PARES & %96, Mpbpd fopMakingfdniformb-Siged Particles
25  Pem Insbleblef@mpﬁﬁxmms,m,ﬂbtf&xawmlaﬁ?ﬁ&-%gégﬂd-é'omus
ecalse.cephal osporins, such as cefpodoxite,” are
E ?‘g‘gtéf g%‘ﬁrp:@orfn@%ﬁ 19pERtrapRing(yas Bubbles Within and Methods;” and
5,776,496, for “Ultrasmall Porous Particles for Enhancing Ultrasound Back Scatter.”

Because cephalosporins, such as cefpodoxime, are practically insoluble in water,

significant bioavailability can be problematic. Thus, there is a need in the art for
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Docket No. P 3 PeT Express Mail Label No. EV
917369430 US nanoparticul ate cephal osporin

formul ati ons whi ch overcone these and ot her probl ens
associated with the use of cephal osporin in the

treatnment of bacterial infection. The present

i nvention satisfies this need. 5 SUNNH&\ﬂe@OJ@ENO P 31,598 PCT
| NVENTI ON Hereafter, the term’ Eﬁﬁ%@M&PQ&HeDNoVWblnw%o Us
collectively refer to cephal osporin and prod

t menaperfticulid céﬁ&l‘tﬁi)(ﬁﬁﬂ@hhlﬂ&ion‘é %h:h%ﬁ'el%&fng %Qg(%ﬂrlﬁlger p{orI])]ems

proxet i fer poor. bioavailability
fﬁgt"“"f"ﬁ% @W&VS&P Ceaﬂ}ﬂﬁ)spgpp ghihe {reatprenisf dagteriahartfeation Tike
ppesaninvefiaithiiis e #e@S t0 a nanoparticul ate

conposi tion conprising cephal osporin having inproved

bi oavai l ability, as described herein. The present

i nvention al so reI%{MMA%YQEEWoEYYEN’ﬁIONor t he
control | ed rel ease of a cephal osporin (hereafter, a

" cont ridfreeltertas sam cephalospotinl wilhmilestivelyarfeo depﬁult)spoﬂunand
PBfotifugdtidfeor,t N€ present invention relates to a
conposition that in operation delivers an active
cephal osporin, such as cefpodOX|ne proxetll or a salt

or der a.pul sati rin a

cont i n(t%ﬂ&lb%/?g)ﬁh%?& $5e é‘ﬁ? prth;g fgﬁﬁo@lﬁP?lﬂé‘Pavaﬂablhty

@i s e soletumraly ﬂl@mg@hfw By RO THE Bl SHER o relaes
e contro

t ease 0S| t1on.
r e%é{gg%da%u{a?e OfDPBﬁQO%%TJ)“EHF’é’qg W@?ﬂqsbqumgempmvn@t e
tbioavalabitihstdoscated Rirsih Th ﬂﬁ@seﬁ?ﬁb&lt@ﬁ BRb &aateééd%*}o?,%osmon
wo tines a day. res

{
Ffﬁ{/@%? ?ﬁéﬁoql‘ra% r?%)éegc’fl& ?Bﬁﬁl?fpﬂ%@ﬁﬁﬁﬁ?fcﬂf%lﬂéownpbsﬂet i ons

Copiplosporg’ cotppditon)S ROpdrficdhe cul ate
Ctﬁ;ﬂha' OS ori.n" arl?l cl %S ’he g‘%ﬁ%gglyfﬁgﬁgag{eg io a com@osmon

nanopart i?ﬂ|d8’t“6’ BY%%CBB%I?S@OENSWIMS@MM:MB pmannor a salt

anderivativamerest, abi hiltile orasls e6REd rface of tf
Thié naneoorartl cul a(t)lgr}%%%ga%e ?ese {nvention

articles,
3@’5&{% £9lates to solidqral depagsriermstcontainingsuciye cmolled:ie&asd ze
@bmpeésittor. B caRI red dosage..f orm
;bhe i nvent | on F%%é&g%ccﬁig é‘ﬁ sf"c)lggogf or Ny ugp twﬁlg Gypigs fhe
"radeinsiedh serbalesmprinisheh aostpgdoxime proxatil, B> times a day.

utlllm@I LAnp f invention is.directed
t o _phar RC eut%ggﬁmﬁ?a%gg al%b tgir]ng P alq F C{OfgOgtions comprising
ﬁ%ﬂ‘i’élﬁémqndmraqf@r é‘emhms\dm |cep11ah:spomi"@aﬁnms)atme%aﬁbosmons

e e e
adyporbed on the surface of the nanoparticles. The nanoparticulate cephalosporin particles
have an effective average particle size of less than about 2,000 nm.

A preferred dosage form of the invention is a solid dosage form, although any
pharmaceutically acceptable dosage form can be utilized.

Another aspect of the invention is directed to pharmaceutical compositions

comprising a nanoparticulate cephalosporin particle and at least one surface stabilizer, a

pharmaceutically acceptable carrier, as well as any desired excipients.
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Docket No. P 3 Expr ess Mail Label No. EV

917369430 US Anot her enbodi ment of the invention is
directed to nanoparticul ate cephal osporin conpositions
conpri sing one or nore additional conpounds useful in

the treatnment of Dbacterial infection. This invention
further discloses a nmethod of maki ngAttbey Déaid: NGEP 31,508 PCT

nanoparticul ate 5 cephal ospori Bxsesnasi Lé&DNo%‘Vbl‘@,69430US
nmet hod conprises contacting the nanoparticul ate

C e p hal mmhen embotlinkenabdf the astntRNgs Gicleass nﬂoﬁg’ﬂtll:ﬁlglg eghgfosponn
| me.and under conditions sufficient to provid

a’BP PSHUIODS PRI E Fe OF Pateeddiionalicewpeimda vesshin §16ttre@tment of
lemctmaeﬁﬂ’fdhonnventl on is also directed to nethods of
treatnﬁg1 including but not limted to, the treatnent
of bact &F yFntionriugther gitclaags gnathps Qfmﬂétlngnhmmpmvemadophmculate

1GephepbRirRTeMbosHidcHO RS h eda cgllngﬁéeg§ %(;I?ﬁ% e nanopartlculate

nmet hods conprise adm nistering t
t ARANRISERATP by 4 leastrame syriase sinbilizer farfa tancna'ﬂhpﬂert aomlnaﬁse

ChakAsp t ment using the
nanopartlgllrjo:vgte Sggggfze ospE&g %I%éc ﬁlgl% RGOS OBPOT -

i nvent ThfPreseat ikyrpvion isalsollgsatedio méthdds otf tredthentdfidludiddBut not
p f | at es ontrol | ed
ﬁﬁﬁ@rﬂo {he ‘ﬁ‘éﬁfdeﬂtrbf b%t&li'ag CE‘B% E‘Fﬂ{ng {::l

rel ease’ cephal osporin SAngpgrticulate
offPhalpsnonn gewpestmss disgbses lharepf Such etiods EHhprisd hdMinistering to a

S r roduced by the
kP HAphiB s RS Bt of % Rodiagiats SphaloggovenOtter
S@Eﬂb@dﬁt Ofaﬂehmenﬂ?mgab@ﬁﬁb@ﬁﬂaﬂata Cép'ﬁalbflﬁ)trﬁ‘le%nb?éldlcﬁg of the
0Si e in nanoparticulate form
d%ne\q/lglﬁﬁfrgngp %]‘u%e (’tr%a%lgé’?;\ﬂ’é egi mes in which an
i mredi "Em@resaitem&ﬁm(ﬂ fajytheleslageto 2dntroNdd rlef*’eas%‘i@ﬂ;ﬂlhcﬁfycﬁ{ned
agopg)%rllnodl hnt erval s t%lel cally give rise to
P Bieh &1 gpefPaR predices uplasie profile eibsantdsimitr thibe
mlmrnmrdﬁlu grodoceday ttheddnBhistraion B By o/ I
adm n i on Ogi’ each | Is? dgse Wi tﬁq??gglg d“‘“?‘* forms ﬁlven
oqu‘f 3‘3‘ cente qrﬁltlpéti?)coﬂ'&l@ldéﬁ?%g Copestém may bem
anigRetidulavefoalM ni stration tine points. Such dosage

reginmes (and their resultant pulsatile plasnma
pr of i |Cé>§yerﬁa%3é fisquent daspgaregimes fravlikiogn amhediatel release (IR) dosage

tioed @F&ﬁﬂﬁﬂlﬁer@(i 5t%h§dl@§ﬁ&%l§érﬁgaf&/é1h lageg yta{}])szga?lg |pﬁasxaft profile.

exanpl e, the wash out perio
dr ﬂ%@%lawﬁamémde&m@txg ancelftratlhmsaxbker\/&l diet weRistration of

R contri ing.factor in
R ae wRR B Hphe b 2n EBF i oPiblondes oween
COREQULYP a@pulg;gatlﬁhtgnppmts rﬂuch dusapé tegiindsWaid@ir FeRhidhneSulsatile

0 e Sephal o cQnposi tion
&’ sfﬁa 5@@%@%@??1%1?111%? o ogma{sﬁj&#é FIRRCYfS pidectspgpociated with
é}einm Froa exmnpilé) ¢he peshlont' peﬂ:ﬁd provided by the fall off of the plasma

concentration of the active between peaks has been thought to be a contributing factor in

reducing or preventing patient tolerance to various types of drugs.
The present invention further relates to a controlled release cephalosporin

composition which in operation produces a plasma profile that eliminates the “peaks” and
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all ows for continuous delivery. Ml tAg%gl 93&1@{1% P 31,598 PCT

modi fied controll ed rel ease conpesbdsing4IfL.
those 5 di sclosed herein are di sg}?osed anazJ Pa\!a"’}fvbf3736943ous
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t Bbsftrolie® kélabBe Hasiom gt hRMATsOF Ekﬁ)gnﬁ tL,]tiv I s a further

obj ect of the invention to provide controed rel ease
conposMultiagiculgssiraddified O@p@pltﬂdl relpasd @bimpa@sitiona similar to those
C@QE‘]@L& Lt eul

c BB R e a6 U e BRI B Unfi Yo Spteg: Nos. 6228,398 ana
c 6:1BY: ﬁ%t@@qmrm al; bathof Imhrchcabq mectrpmﬁteﬂ b rdferesdettiefdih. IAY] of the

t QR lchtg]r;tfrepd rln?e)ﬁaégqghﬁ %FTB'E]?SI tion which

substatlaly mm¢c cal and
t her aplé itd bﬂhcfrfObﬁ:bSOf plieciel V@i hyprbﬁﬂe cthaligd Rldasd doRpoSfions

osa n sequential ly.
AnWB'][ E 88 ?“' ‘fe"st%%l’f‘aﬁ?ﬁé’ﬂ? ‘Lm& RAngpasticydate gephalosporin, in a
cp;dkatldﬂ madaef@iaeasﬁnmmﬁﬂ&l on 15 which substantially

reduce‘%%ogﬁ 31 es the devel opnent of patient

t ol er dNCE T EEC gﬁﬁ%‘fe&g%‘b'rslt?lp@f’ld(eﬁéf’%‘m%ésﬂ@asgnomposmon
Awbich eﬁbsﬁihhzﬂlytmlﬂflcsttﬁ@pﬁaﬂ’ﬁ%ﬁdg%ﬂ A tﬁé}alﬂeﬁﬂcy Eﬁgctsgqroduced by the
%ﬁlrolled rel ease conposition in which

p

puswaten of e %fd{l?rséR rl?ﬁgs%ﬁqr@ﬁ@vem saguentiglly.

C ephal s objectioh e liﬁjdeﬁgon f@ %1}91'9 iﬂb%‘ilgd release composition
oriLn, is rel eased InTTE ate

hal Qs
E‘H’\ substaniiglly seduges o1 chminated ﬂmiepdppmmﬁ obpattehﬁonmncem a

I@gﬁ;ﬁgg 8Ah of Be ERhSASSH rapidly after an initial delay
per i Odpl n a %I m)ﬁ’%l “anner. Anot her obj ect of the

i nventAusther gbjecs of te inventian is heprdudag eonﬂmllb&&lefa@e’ ¢Bnfposition in

| e
T R A K R S R

AaBeNaEicusts eephalespotitds Irelea@dtnnmedia&-l}t Wpopdifgrafion and a second
5 .capabl e rel easi ng

I
%mJnQJf ﬂ?edacﬁsé Sgt%glegt 1 Sélsegllé%gg aﬁ'ﬁﬁ{ 1 mﬁlsbcgqlayﬁﬁlﬁgfn 3n

a cephal osporiny Tn a
\Wirpedal maparst portl on of the active is rel eased

ei t her e fter del.ay of a period o

Ci e (-5 EEERRLE e Bypliondt ool i dos e fement crodabl
fomelaihds, difbnih cpnrdlied femafatibhe of Sbak 0SRAIleR forkmilations.
relea?&61 aftege}@mresgt(}ectlve Ia time, to provide

addi t PREF DRV l%f@wé%%e eAmiralied release composition

capable of releasing a cephalosporin, in a bimodal or multi-modal manner in which a first

portion of the active is released either immediately or after a delay of a period of time to
provide a pulse of drug release and one or more additional portions of the cephalosporin
s released, after a respective lag time, to provide additional pulses of drug release during

a period of up to twenty-four hours.
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above ?)?4 ect s are realized by a controlled rel ease
conpos Phes AbIRS Pfe wventios inclidg fhfdi’rpwsnenbf zomgrdagy dupage form of
f
o o I 8 bRl DisBen p plgpme prsie
c Shgstaptial fvgmaﬂ%fé@ B dlasmp prodids mndlm’ed be ﬁﬁaﬂdﬂﬁiﬁﬁfaltlﬁn ofl @
{ the s
o PP T b tBle PO Ul i Rm P Bt reatment of
c bperial indestion baspd ms t}mgdramns&ﬂaaas@f snolad Uoggforme! ease

oral delivery,
The comiaisBlt Sectole At by bouie I Teie coppraisgbring a first

10 ﬁorapopsntpomaslng eﬁmt pepailtition WOSanBIVEE such B8 8efHafsfittn and a

| QR L Ee controlled rel ease dellveré o
-cepﬁlgﬁ og%’é)??m or Hf OGRS &(seepnd Rgelativnpf cenbalopparip. The
aidgmdnedeemyﬁmhgﬁaﬁﬁéléﬁﬁumﬂeb%dtddﬁﬁboﬁ’&ft Qlrfher &)qu:nses a modified
PLgf grabl once- a- da a]‘smnlstratlonthere
i N ceraeea%ofl?} U PhE ?”é‘?ﬂs“t%adﬁ e SAMIE LR deleass MgiTixanaterial, [ both.
nﬁqihmmgswmkﬂehee:m thOtdmgdsitieh ratioH beliveref &bﬂﬁ!)s)bonn ina
ut|I but not be 20 limted to, erodable

2% ad(rlcmu%ﬁi’f‘?”d@’f on-control | ed formul ati ons and
OS I’TDt i The pﬁé@éﬁtfiﬂlehﬁ‘&l Jt%@{h@&én@l@ﬁed l‘%legw (ICHIQ&;};%FC(?BlHe%?ponn
taI e mpy be released i medi ately
g‘n‘fi%ff“ QS’PagéffPl@%}llatlmrltfeall%v@segaﬂmsmah@ﬂbehangaefomé and
0 t her apeut i
Lﬂ?"ﬁ‘?ﬁéﬂ’*‘m“ﬁf5?%“2%?@&@?‘3&&9?%% Haient cAReARE R a0
i REPHENRg Themechipsm dfspateded wleasthwotid @aafmy uﬁﬁze gut not be
¢ olos ul epl ace
20 Egﬁf\&/eg r:dt) %g%dglwegg%na ons Eijlrfﬁ;ﬁx%?% (‘igdvt\o g Eé) qngﬁ)smmzﬁ h
Seatrejledifermlaiions) ﬁvwrttqm’véﬂleaotd}a}ose ﬂﬁy defaldasdd Menediately to

tall6 W 3rapil ohdlf of AR "B in 2t BRCEG5| b uselftll]f ection.

In 1mproving compliance
and, therefore, therapeutic outcome for all treatments requiring a cephalosporin, including

15

but not limited to, the treatment of bacterial infection. This approach would replace
25  conventional cephalosporin tablets and solution, which are administered two times a day
as adjunctive therapy in the treatment of bacterial infection.
The present invention also relates to a controlled modified release composition for
the controlled release of a cephalosporin. In particular, the present invention relates to a

controlled release composition that, in operation, delivers a cephalosporin, in a pulsatile
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The present inventi dinteafseseipl2hMex 2003 H-E3M7 BETRI§2006/018835

nodi fi ed rel ease conposition for the controlled

= ifetiead e ol @ caphak gsporin. In particular, the present
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invention relates to a controlled rel ease conposition
that, in operation, delivers a cephalosporin, in a

pul satile -12 Date of receipt: 21 May 2007

(21.05.2007) PCT/US2006/018835 Il 1G...11..., Il..1l

PEE~ Il il 21 01,1 :12r 1l 5;:0; Attorney

Docket No. P 31,598 PCT Express Mai Attbalkebobiet NEVP 31,508 PCT
917369430 US or zero order nanBgpressv&l EARPNY. V61 0430 Us
a period of up to twenty-four hours. The present

| PV eerbionter fuantdngirefti@bitdasing Sp&ldict up fﬂweﬂ@%&%oﬁlfﬁr e present

c - i a control |.ed rel ease conposition.

P?lg‘%egj%‘?ne Sl Ioesallﬁ? Qieb dRsase PR AR P2 eimsolrdutisatee

f @pmpbstianons, diffusion 5 controlled fornul ati ons and

osnot i F, ontdr olled fornul ations. According to the

i nvent r B4 fed grieass formulationsare dedsdlerfagmiations, diffusion

r ebeasied foriRE bataal ¥sh&icoh @l QSrdu@ﬂip% ﬁxggct%%d[hgg to the igvention,

effect, with the remaining portion o
r 8iPER0BET By dptaldesempprbrstrated immediniehto alltne forirmie bhseOS effect,

V\Wﬂhdh&%mﬁﬁﬁi‘g%ortidﬂ of _’EH%ftQt\Ai dbe fe e!di oa\llgﬁc ::}e}l e?c?eg]’g?q.]@'ﬂf period. The

therefore, therapeutic out cone or a
r SYERGan Ul et Bpordving cemipliatica gnd) tkerefole, thefb&Rid ontcome

t @or all BRattdegAL f bacteri al |nfection, Both the
forrggpi é‘g egengegﬁgf'n gg:ecse%}ga?%ﬂ) Pont IH%“? Iﬁ'ét ’F’bf‘?’&ﬁﬁl {Qgthe treatment of
dbacigriabipfegbernsr | ption are exenplary and expl anatory

and arg.4 to provide further explanation of the
i nventllg%drl] maegg %E%P%%&a?f\i?f@?ptﬁ)ﬂjaé‘gl%?,fo%\'fﬁﬁfiﬁg@g,demﬁon are
nexegipldre aitd axplanatblyl and arerig@stield Yo fl@ﬁﬁé‘ fHer £:Q14nR0GEF the

sk L Qaideh t fromthe follow ng detail eo _
d*é‘k%;‘ir“?gta% g‘n 0 'ﬁ?‘eef %e?tﬁ\?EYﬂnFa@ﬁ% apsEroxe] fepuoESuRbPEadily

Grppaielt th KMASAEKIIRN i@ CheAst fRdratiRdolRANEdedilta de&tifition of the
"%9&%?1195”“ n", as used in the present section and in
the clains, wll refer collectively to cephal osporin
and prodrugs thereof. 1. Nanoparticul ate Cephal osporin
Conpositions 25 The present invention is directed to
nanoparticul ate conpositions conprising an antibiotic
such as cep%w&?PFSWPH@N@%Kﬂ}E EWENTIONne. The
conpositions. conprise the cephal osporin and
pr ef e S5fAFdaboyes thsiteray, serhalosparn” sasalséd inzler pragdansebish 8 in
ahe clAGBOFIlGERH M . of sthe drug. The
cephal ospori ng'gdgdre%?gljggcgﬂa%g’@goﬁmeaf]f] éf:ot%lm\ﬁélﬂ%é‘?f)gr age
particle size of |ess than about 2000 nm 30 As taught
dy t h&angmutigniatefephalosparin €mepmiidised i n t he exanpl es
bel ow, not every

The present invention is directed to nanoparticulate compositions comprising an

antibiotic such as cephalosporin, and preferably cefpodoxime. The compositions
comprise the cephalosporin and preferably at least one surface stabilizer adsorbed on or
associated with the surface of the drug. The cephalosporin particles have an effective
average particle size of less than about 2000 nm.

As taught by the ‘684 patent, and as exemplified in the examples below, not every

combination of surface stabilizer and active agent will results in a stable nanoparticulate
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Wll results in a stable nanoparticulate -13 Date of
KEe Pk id by May :EE%QF%‘ I.§21 05.2007) PCT/ US2006/018835 T
[ O A S A~ 1~~~ ~C;{i 1
foocii il i~ i~ ~ Attorney Docket No. P

31,598 PCT Express Mail Label No. EV 917369430 US
conmposition. It was surprisingly discovered that

stabl e, nanoparticul ate cephal osporin formul ations

can be made. Advantages of the nanopﬁﬁbﬂngyb@g]gemo P31598PCT
cephal osporin, preferably cefpogggesaval LabeSRbIEY 9{7369430 US
derivative thereof formul ati on of the invention

l rwtnpdsanoxb ULt was irpHainglyi dRichGdted Mat stalale ﬁarﬁ> llmﬁ %B,ai%%pmn
orfoot r _soli d dosage formsize; (2)

R FR P dEbt ai n t he sane phar rracol ogl caI

ef f ect AﬂSarﬁ'&g&p af 186 ndRp&£ANMAE Eéﬂﬁgﬁ%}o?ggﬁe gﬁl:a\’()%y caelfgold(r)]xxme or a salt

forgs of. a hal OSBOI‘I n;

bi°O 8 aP‘é%‘ihP‘ieP foggula ﬁ?)‘éfrtb@mt@t@l; incdile] o ate not limited to: (1)
MismaIEeat3dt dk bihB&solif

increased rate of 1d|9tgéslge %ﬁgﬁpgﬂr&? g (cl:cesf)sn(gﬂ%‘é%’@ ‘l”ﬁeIgi to obtain
c &W&@FPP@H@C%I%I@% fffent esicampapdriy eortventivah] mlcrocrystallme forms of a
Meeghalokpotind I e hal pspori n.

I nQ%ddl ]%(I onH) tl&geatg:égp a V%ﬁsabﬁmfas N 3 it F%wgnttog mpigrocrystalline
uderens of cepbplpenesing and (4)/anumrenserbnateafftdisv<ﬂutagﬂaf fhe Wehldsporin

i f._bact i nfect The esent
| Rt e Bfborel o AR HonE b PSR LIPE fermp a0t | .
p eevhalostsirp. Ircsidpoaipthe n@h@hs@nﬁabﬁlp@ditldiﬁ chVed ds¥@in conjunction

t t|o ther w.th one or nore non-
tg@pgﬁlp E)’/gllgo %ensuﬁf"?@m %F’éﬂ gf bagierialdptectiondj uvant s,

or vehllsd m&,ennﬁt'dnﬁﬁﬁ Myﬁhwuﬂ@frﬁﬁépﬁﬁlchﬁtea&pﬂéo ?@ﬁ‘;l{ lp?erfec‘rably
e%cox oesO A an be fornul ated for paren

i nj I on 5‘ OF GRS dhrserd; coqpﬁt‘P‘éfﬁﬂ%&%heanﬂl ©Re or more non-

S@bmlﬂh&ﬂﬁog@élly aﬁﬁ@itab%iﬁ}r['UréS Bﬂjﬁ&dngnoﬂ VehR s &i)lle%dvgllﬁ rSerred to as

o[ aer ol forgh%qsv inal, nasal, rectal, ocu

| Gk rs chfogmu lgted g}r@ﬁ@}ltal @mggﬂ: (e.g., intravenous,

mtmmscalae of Albeutahddh§) R8T Ad@R 8RN ion Y
adm nj strations, andg)t he |ike o?)r esoig??ie dgg%{mso%%f‘ﬁt

oY2EimAk DRAY E5rfalgiulag l%fals(epwélera@smrgenm,@r dyops), bllwalginnm‘iycema]

i) ftoRB4l Eotltbied E'Q!P&ng ge formcan be

ut‘IIT;JI&ZGd Exerrrg é%&&n@% [1d %gé%q i ncl ude, but

ar e ndtPreferred é@ﬁage malﬁtbensvenmpsalsdm dmgenem,anhough any
Sl e Bkt an ' AL o) B350 o

os e form ca exan”p
finglpde, bwt@rg nop limétgd toe tabletsecapod esy eachers, Mozeh e Pyuvtdes d]‘Sills or

g P RS % bt

rel ease dosage ul'sa flos3e8 oRm,

iwPRieallell nelendé deosage ﬁheﬂs@hﬂfze& ﬂﬁbag@fd)hhodldlﬁ@d E&éa@@&%age form,
n thereqf solid dose

?g%?tgat% rgl?%rg]rcrlﬁ age |06I|;11 P SaB? Eﬁeélasagg oIy F¥fdiimaigdiate release

and controlled release dosage form, or a combination thereof. A solid dose tablet

formulation is preferred.

A. Definitions
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14 Date of recei pt:DoqofypspippGhMay 2007031957647 PCT/US2006/018835
PCTI US2006/ 018835 Attorney Docket No. P 31,598 PCT

o BT eg s s Labhghy Now EV 917369430 US The present
invention is described herein usi ng severa

definitions, as set forth below and throughout the
application. As used herein, "about"” will be

under st ood by persons of ordinary skill in the art

and will vary to sone extent on the context in which

it is used. If there are uses of theaqobRy Bk A, PBE 508 PCT

not clear to per sons of ordi narExﬁr‘é&s'Maﬂﬂaﬁeﬁ]ﬁoaﬂing 69430 US
given the context in which it is used, "about %

nean uyThte Preiotri SnveritioHl i s AR WHRfeid g %@J&éréquéh@'hoﬁse%s Jet forth

ein wth reference to particles
%’9&@‘ ghout the applicatioeans that  t he cephal osporl n

part | clagsis@ithanéh, M”t’e&ilméllﬁﬁdérlstg&fl%lr}%rfongof %rg.ﬁ) \rgﬁ 1 The art

due .t o |nterpart|cle attractive ces or
s FBATAEEY & Spmericaberthe ponent it wlneh Biiesed 11 tHen@ark @56of the

" edrhPOhiclY & l,ess t.han. about
peae VLN o RNRIG0R AL 6 Grafld i MR P ta ol in which

t RS Besgh abetp will mepalm uocpllus@r hanm la%ajlem pahycuw mﬁt or

ot her 0 x)
et c.), A IHEE%EJSC gel t han a out t(ié%gl?ﬁﬁ \ﬁﬁég’?osﬁ% U§télae byeans that
Cékléﬂi?fp@n preticlesatutmt bppmecidbi) fﬂocﬁ:ﬁl@Woﬁ- bES6hOARIO R

ph}gg LGSLAS S trosco ht scattering,
di skrg%é‘ﬁltg i ﬁg‘;aetf?rc?ﬁs ory ﬁbﬁ ?‘{‘8 ARRESASR FompAtilsize.

t hose The ters “foelctlile zil’vﬁraghpar&dflé s1|za- BfledsThdR abbAVOOH 11in®J&sed
0 Q i G al ospori_n neans

fler gﬁﬁlg%aﬂgﬁll P aé%éaqftcﬁl} 2 %fe the¢ E‘qﬂpqu@apmclﬁhhm algizs, larmelght or
eblﬁlecmutalﬂe arasuePRnPAE], vlufe Suffbe bic. )%ﬁ@srs?ﬂ falﬂ&ﬂ BHP 1, when

no | cuj.ate actlve agen S as
h‘g‘rg%s“ﬁmr? 5%111;{; etppRfarion fislbfev Fagtionation, plioten irelation

I gestrésbapy, HElogtati S

%]it; aig ﬁepalt | ggllsla;t 12%? ggﬁcs/%qgﬁgﬁljdr? &Hé Jﬁ%rr‘f' cHni qu&nﬁwn% those of
d Zm o¥% ge that provides the specific

h | v
p ar mertelt@eH “€eh eﬁﬁ@ﬁ@f&@‘fl{):lg%?n\@ﬁhﬁgﬂatg e%fxzﬂgspgg{l mepns

istered in a_ signif

%]WO%E'H‘CP Aeweiybiived of whick ham&a@medemgﬁiarﬁble size of
t i}&d’taﬂﬁdﬂ dbSﬁtI A0v0 §haf ?\%‘hbﬁy (f@lfg?éj&'ﬁvg feed efits, a% H%’u&ﬂ?xf:{e aye an

amnlstere to a part Subj &t
yravenge partiele sia¢ vfalysthwabﬁtﬁtéet)()ma |n treating the

25 congi r even t hough
such d oslggd;ﬁ?ég cIﬁ %gﬂéel&tlca?)h%feg %"a‘?l ghall mean the drug -
&losagetthay proxidss the Sbgplﬁdrdmnnemblogkall rbspbﬁlsetfb;ewmﬁ]ﬁ the BA is
ta@hfic Aspiise erei.n r rs.to a state of
Mt t e?tp‘% %H%‘ﬁ lganfwar act ET“‘E’ s Eﬂ/netcﬁ @?p‘}"é&?ﬂ@@nbfh is
@mameé tipan th“ﬂpeﬁtlcahﬁbﬁf&ilﬁe arbﬂﬂa@ 8f Ldrug &ﬁf‘iﬁlaﬁﬁnmster to a
ir size, shape or norphol ogy
er mﬁlﬁ?ﬂ%ﬂ%é f tpag{fﬂlgf Ipstance Will agt *H\é‘?)@lh? cffetive im treating the

conditions/diseases described herein, even though such dosage is deemed to be a

therapeutically effective amount by those of skill in the art.
The term “particulate” as used herein refers to a state of matter which is
characterized by the presence of discrete particles, pellets, beads or granules irrespective

of their size, shape or morphology. The term “multiparticulate” as used herein means a
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-15 Date of recei pt:Daseofpergirt 3 May 3907¢H.0536%7) PCT/US2006/018835
PCT/ US2006/ 018835 Attorney Docket No. P 31,598 PCT
i Exr e g g, Aakels Mo EV 917369430 US plurality of
di screte, or aggregated, particles, pellets, beads,
granul es or m xture thereof irrespective of their
si ze, shape or norphology. B. Preferred
Characteristics of the Nanoparticulate 5
Cephal osporin Conpositions of the Invention 1.
I ncreased Bioavailability The nanopasiéaey Bb&et No. P 31,598 PCT
cephal osporin, such as cef podoxEffeMaAl SAINOIEV 917369430 US
derivative 10 thereof, fornulations of the invention

apiurglitp pHdiedett, Qr egditdditdd, parac1E2PARD LAY, R dndlE bl h¥eture thereof
and requi rg smal | ey doses as conpared to prior
c SAPBFLVE ALhe sige shaps S5 mOPbPloeKuUl ati ons. 2. | nproved

Pk Profiles The invention also preferably provides

CONPOSBY | ONBref@ PR CRirABteRAsHRNPRA N qu}c%lﬁt%s
5 cephal OSDOVCEbhafddP&i@éoﬁl gﬁg ef.qﬁe gl?ﬁo%a or

derivati ve thereo havi sira

phar macoki ngtic Iﬂéﬁg%id%i?mﬁﬂalﬁﬂ ) nistered to manmmal i an
e P

subj ects. The desira armacoki netic profile of

the c i £1.0pr i;si.ng.a _cephalosporin preferably.
el uquRe b RRE MBS Y EPR -8B O Pl Hopivalive
c ystraf. depodtions ofthninsssiay eck froposétbto ephibh iRt rdafedabioavailability,

. ' fall ow admnistration, that is )
TR A S6L Lo RILTR AL S Sl D5k hions.
non- nanoparticul ate fornul ati on of the sane
cephal ospora.n, daprdavedPRiTadfiRk the sane dosage;

and/ or(2) an AUC fo cephal osporin, when assayed in

t he pl g%ﬁﬁvegﬁorégscmﬁf?ﬁ%llyaﬁf g‘é‘ﬂ?ﬁ COEPOfIBPIS SRIURESING a nanoparticulate
15 achphalbgloriafsutiias defpatiotite BF £521 HAbdvAK 8 e, hEANe b BSsirable

AUC for..a.non.panoparticul ate formnul ati on of the same

RBRAfSspsHST Pioﬁﬂ?dﬂaeﬁ Pdmasigred o pamunaligfrsubierss dghs; desirable

apttirascokibptiGproiRef tHelcompERita LORPNind %éryﬁag%spgiéﬁ 9%?&61?

th | asma of a 25 manmal i an subject f
d&ﬁ“ﬁﬁsg‘?‘f‘& 1 miteghior (k2 Gmee fas thetsiephdlesperin, vehen assaycfrimshe

f $liisndd of AQRMNANHR bt $o1RWn é?ﬁﬂﬂﬁts@édoﬁ,nthﬁfisd}%ljgﬁra%?yne ater than
o ghal gsporin, adnministered at the sane sage. qRe
20 JBECrapee NoR-ARReRaFICIAE formyatishi of ghe same gephdlobriay, siministered at

tthe skad, oki ' refl | ed after the
e e I (fam AR b s B sl o plagma ofa
dBHPBalian; sybjeetdoltnviing administativopthat ik prefeastdy srephinthas e AUT for
Lbi ' fi harmacoki netic testi
o Sall EORRA & e AR HRARHR. timbREreli ge same
clepres) andiss (e, Tradior acgthelogmrial whénenssgedindBS pledaa 6 al MAX

25 LEatas: &It? bout . 90% not greater fhan about
80% not “grea (girl)“? i Sﬁt?o‘?otgé’t lgB’icg é‘é{e\%srtg%"h@ﬁ Tomax fora
abouandgpfculateformulation of the same cephalosporin, administered at the same
dosage. The desirable pharmacokinetic profile, as used herein, is the pharmacokinetic

—
o

profile measured after the initial dose of a cephalosporin.
In one embodiment, a composition comprising a nanoparticulate cephalosporin
30  exhibits in comparative pharmacokinetic testing with a non-nanoparticulate formulation
of the same cephalosporin, administered at the same dosage, a Trax not greater than about

90%, not greater than about 80%, not greater than about 70%, not greater than about 60%,
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Date of receipt: 21 IGOIZEGP b Map3003§Ri5.2007) PCT/US2006/018835
PCT/ US2006/ 018835 Attorney Docket No. P 31,598 PCT

s EXT € BBENREL Loy o, EV 917369430 US not greater

t han about 50% not greater than about 30% not .

greater than about 25% not greater than about 20%

not greater than about 15% not greater than about

10% or not greater than about 5% of the Tmar

exhi bited by the non-nanoparticul ate cephal osporin
formulation. 5 In another enbodi nent aAnbhRy %Qﬁ%@ﬁotPWS%PCT

conprising a nanoparticul ate Cﬁﬁﬁ@!;s‘?ﬁfﬁpuﬂélﬁéhﬂi\bbi’%69430US
in conparative phannacokinetic testing wit

nawt gT&ﬂerphirt about $0%6, nof gredre tBdn a%ups‘o% Bt %@:HS} than aboyt 25%, not
\A%pea%rg?g% A dmtnl stered at the sane
\ Pg s ROt ZER3LST thapabous S%GMBTQ@OQIBH ab)ﬂﬁ/d 0%} or not
| eeeater &andbou? 8%%
er o of thd TJ,&@:&%@@Q e g%ocgatart%g%f% cegl?a?osponn

4 O%lat | east about 500% at east
| cHEa8But 700% at | east about 10 800% at | east

about B0 A bR Lot AR IR o8 aag%agbqoﬁ“ﬁtﬂ!%

110 % at | east about’ %
| &spbiplosppsintexhibinin compalavsphamhrrokindi0OSting atithl mtmopamculate

albsmhlatisg 7 | east about
LD /Qatlor Qgtt?{% S%Eaes(% ﬁgagz)sg?qu égla,byl g?rg iitj‘.f]e $ae losggg ca @nax which is
e2Hrast akoyt Y6 e teast@houtd ﬁ@%aatﬂeasuﬂbaﬁtGZOO%p Eltﬁllzé%&ﬁ&ht 300%, at least

f
Cgﬂﬁdggﬁ@% %ﬂleggot Iab(?uﬁtgogj‘% Tﬁgwgglgl,égbgeiit&faét apgut 700%, at least about

c %Qﬂ’?(alabkﬂpsjrabwt Qﬁm%batﬂehsu aboBt0PG, 24t 1846t &B@rlq@@%kétq&tstl e%out
fornul ati on of

t BN - articul ag e
< g%fg A)é gt zl;]boué W 0y E Fﬂaué }ég)&) Y2t lepst aboupdSQP8s atjesast about
wOA%Cawlaasc hbout £7005, helRsst asap 1300%5%9 atdbas 1&%@} IQ%BQL%eat%r than

% E‘S at'gout 75% at | east about
ouf"a"fé Dited by the nen-nangBarticulale gephalosposiadermaiion. 175%

s i ottty il 5
a

sg{mré its 41 g@}@p%lvglphqr@agqhmg tastidD@ith a adbn-hampirticulate

afoomitlatB0fitheashme @ t t 8ot -2
at I:a%{?%about 6 00/ at faecglgtgls/gae eguatt h’%%%]f arey ﬁzt%wmc}‘

Jpaileasy 25%, af least %ég%, FaGHs abgut T84 st leasilabchﬁt lﬁm%t least
aibmlltﬂas%, anest ab%ﬁpféo%atat llefs‘?%oggg%% a?p O% ?ut &{))@9 At at least about

%g 0%. at | east about
gé%t Tgast 2honE2 505 6 least mmmsat alt brasbbai»000% 4k 8A6ab6sc 350%,
al leh®aBbut 460 léLZtQa%o/&tlgxagét é’tﬁ ggtp%ﬁ /O‘Uq%st ot 589, o

by the non-nanoparti cu e ce
APk 40856, aldeastrﬂmutjw/mtkehsm Blli’(ﬂit v@n‘}%’ra@idabtasolﬁf7sb%eat least

QBRI 8H e I nvention are not
Af f ect ‘Z’%P‘ﬁgéat S IR0%, b 1Rl 0% al el v &35t feast about
A6 tar tegstiabeut COFAIGSIL ldaﬂmBmBQ 1604, at least about 1150%, or at least

about 1200% greater than the AUC exhibited by the non-nanoparticulate cephalosporin
formulation.

3. The Pharmacokinetic Profiles of the Cephalosporin

Compositions of the Invention are not Affected by the Fed or
Fasted State of the Subject Ingesting the Compositions
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The invention enconpasses cephal osporin conpositions
wherei n the pharmacokinetic profile of the
cephal osporin is not substantially affected by the fed
or fasted state of a subject ingesting the
conposition. This neans that there is no substanti al
difference in the quantity of drug absemepmostet NBEP 31,598 PCT
rate of drug absorption when thExfressavigiPBstel 86! B 617369430 US
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ver sus Ththavemhedconsiasdes cephalosgosi C6RpbHAL wherein the

c rin for ations, the absorption of the

O B R O o ot o

f basthd st of adiubjkarinneeng the abssRioh OMhi REAVAS thdth fsho substantial
caf ent i onal ceghal osporin formulations 1's

undestrabl e MHEYSE SR absqsbed of theraten Wnigabsaponofhenhise
5 | nuephitiomae\s rinYofhpBEia dafind | ospori.n

forpul at i onsefmrae uce or pprlef esr%gab? y sﬁgg"t‘ig’ﬁpﬁr‘lgﬂ% sus the fasted
eff%i nate significantly different absorption |evels
when BéHtbiventi§iaEee : ared to fastin )
condi tions. Benefi tpg?lggog;lg\%gg%aéﬁ?m r%a\?fﬁ%tﬁon ot the cephalosporin
sTB¥ Paereasadyvhep pamivistesed wile fasllf Fbis differémoth ab36dpti6tEobserved
aWith BEKVRASSal [ ec ni ence, ther i ncreasi ng
sulbj ect conpl %gﬁégg%pggéfot g}ég%sj lﬁﬁdesﬁ%‘i"dg@écﬁmﬁl%@é’ﬂl

10 ¢ foripiations of Hstinvehtign aweeconmithin groblestn ae theickHalosPhrinoRkulations

WelA QU IS i:S.shani ficant, as with poor |
su bj ect p%:eg%%f] g%é%ngaﬁlyi el}I Iéaé%ség[flﬂcalnﬂ% d%&‘i"éétl’somﬁon levels when
caskeinisiersd under fedusi comphred taifabtgheicondigbmig prescri bed may

be ob | €, rol onged, i nfections or bacteri al
dr ug f%gl}é@? gﬁ% dospss J%BB 8":}” psiantially, glipmates. e gffeqs offood include

caphertass posubject @BvehienBt, ARG MAdredd g sﬁﬁ'e&%_@ﬂ?ﬁﬂﬁp QE iHa subject
I nventi on. When Adnministered in

15 itioens of the _ [ !

CREPRR bl Sp8i et fkingacioge Ffier Wb enwidoant odo This i
eignifigeats sesitppay isclgect dompIRARRL in6ehRLE 1l i
?vgn.ghotgggsi t.i ﬁn i n which adm ni st ration o?’@ﬁégp&%ﬁmﬂfor
conpost £ f‘dngé)rgiyﬁlfn%qlaypp ebseryed. éd., produnged mfections or bacterial
e sibta@deeBit pooPsud§HEt EtinSdifadde v osition to
a subject in a fed st atn?. Thee gﬁ’%e Irlgelﬁsé?gﬁgﬁ absor ption
of the cephal osporin conpositions of the invention,

20 when admi nist ergigdeddivaidifey ; fasted sfate,
preferably is | esg‘i t han ggggfmg%‘i}:}ﬁ"ﬁ'@@rf%%"%{)

55% | ess t han IapentionAybgn Adwdnisthred in e Fed!G8hsud @S Fasted
than about 35%gil@ss -18 Date of receipt: 21 May 2007
(21. 05.2007) PCTI US2006/ 018835

The invention also encompasses provides a nanoparticulate cephalosporin
25  composition in which administration of the composition to a subject in a fasted state is
bioequivalent to administration of the composition to a subject in a fed state.
The difference in absorption of the cephalosporin compositions of the mvention,
when administered in the fed versus the fasted state, preferably is lc;ss than about 60%,

less than about 55%, less than about 40%, less than about 45%, less than about 35%. less
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25% |ess than about 0% less than about 15% I ess

t han about 10% | ess than about 5% or |ess than about

3% |1 n one enbodi nent of the invention, the invention
enconmpasses conpositions conprising a nanoparticul ate
cephal osporin, wherein adnmi nistration of the

conposition to 5 a subject in a fashg

bi oequi val ent to adm nistrati onE)@gregs%&ﬁgg%%g;eT& P%lggigggg
a subject in a fed state, in particular as

Cihan abowd 350d0egithalPAHoRET 148 ThalYbs1 8 59 {%d

i?o i ni strati on and /ghe Corres 2?/.%?53 %%%ﬁélan 7, less than
r %tbotg]’f Tlffssé’té"’é\?@?“t 10EAvissy thag gyt 5%, . leﬁmﬁalgabpuitel% nes,
t WO prBdie embodimeRL It Ql%n%nﬁo@'tﬁ’eﬁﬂy%n gh %fﬂéon{pa%ffsggomp%%{%ns

Confi dence Intervals
bETHREEHES. I@BORWCPI%"@PWRSPQDH rvelzesaim adrginistrationeof Mgt composmon to

r @L&E&%ﬂfn d@sthd Qg B{G’Aq&nfé}%{l{ 8 Edﬁafrgsl{rag%rg%%th% osl%gn toa

To_show bi oequi val enc ween
athicst searfed state, mon@«culaoassieﬁmdsbmxax 4l AEarg@meiuses BNVEAby the

[ , UC nust etween 0,80 to
QU Foodim ik Bl igh B B St HReBonddie Bopegn mevlatory agency
1(EMEAY Jrgler Uiss §D|Algmdl’ﬂln&f 649 preduct ortriethdde RRAIQRRAIEAY if the

h n. The nanoparticul ate
cep Egﬁ%ﬁ%&?‘ﬁ? %r‘éatllfc D Ilé’ é@%{)@g&ﬂaﬁa@ € Betwgens @ BQ togh-25 (Trma
Jmeasurzivients aretriveretohnt t6 BITPQEVAIERE %rQéguﬁd?@rt\; lpmf,%ggs Of, @b&
ectedly dramati di sso ution

SRR Rend el 4 EEhaR o oL imtcBen bl guasaan Vo

dfyeoyie’d BMﬁAeg‘uefeﬁhésethe 38, Crarss RUGJIht%s‘E Bk Uétlwgéh QENR sl Mhd the
I@@d&af o faster onset of action and gre

B5106aVRI SBr MYy betieen Q- HedvB- t he di ssol ut| on profile

and bioavailability of the cephal osporin, it would be
useful to EncrepRslidsh Profthsor i fhat. .1t
could attain a Ju@uflorc! ose to 10%/&J#Le8%é€ﬁawggﬂg??sr?fthe
conpositions of the invention preferably have a

:O

.di ssolrué hzﬁﬁrarﬁéul@tﬁ @éﬂhlaf% O A) > cﬁE f%JHox:lmet ora nv.aﬁ gr derivative

53“1? nutes at | east about osi
L8 SpEgpositionsof H@rm‘eqmb@!dﬁmmpssadﬂo hm vinaxjeotelgniranitic

|df%§tﬂﬁhcﬁmyﬁ]e§ gf?cf dlggollltl%ﬂ%% a.riacki) ! SSO g&cv\xet 3genpt 18 prgfsrable, as

hal osporin ¢ ositionis

lﬁqs fl@goluqqq gy@qral&)t leads to éavizo diseeontastiad addedid bRIAVAIRBiLity. To |
bout 50% _at

t 4 I t
RO fE B0 acibnds A5 BRObh st Sint e dnalommprn. Jpowidre
sréul de ploeshessthodiug’s cliseplosor sotthatiiscodl MamSOkve dlovd {oh'oél%
about l;eo nal | anot her enbodi ment of

the inventi onggmn i‘ﬁn@g{ngx%?fltp"e’c?&”ﬁ{on poeferpily heogdissolution
pr2fileis W0 AitHRCTYOIE2 QR IB &35 about 20% of the composition is

dissolved. In other embodiments of the invention, at least about 30% or at least about
40% of cephalosporin composition is dissolved within about 5 minutes. In yet other
embodiments of the invention, preferably at least about 40%, at least about 50%, at least
about 60%, about 70%, or at least about 80% of the cephalosporin composition is

dissolved within about 10 minutes. F inally, in another embodiment of the invention,
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| east about 90 or™at |east about 100% of the

cephal osporin conposition is dissolved wi thin about 20
m nutes. Dissolution is preferably neasured in a

medi um which is discrimnating. Such a dissolution
mediumwi | | produce two very different dissolution
curves for two products 5 having veRytoge§ DBERENo. P 31,598 PCT
di ssol ution profiles in gastriCEkple&adail 1.al1 NolEN 917369430 US
di ssolution nediumis predictive of in vivo
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sElectro hotomagérg. The rotating bl ade lﬁgtyshdéscfnmmatmg' Sucha
(El Bp

Fod‘b DGR gsedyo vamy difderen dlépselutioneausyes dor two products
dh&dng Wy ifferent Qisblutiol PTG iF pulid el OF e A il NC e dium ;
CegH{%I.os or i n Composi t ?ons&éggﬁ%& J?]}r%\?grli? i B¢ GggOlution mmedium s
a8 el in pua displutism of laomperitidno Spoexiemplasyidibsodion medium is
ced 06 IR cEhtSifin r | ¥at i, ve 't her eof
corr?ggj t i,oné of the 'rqi\%gr‘{lt]f?%%ﬁ%&{%ﬁéﬁuq]ﬁ@%&Wo%stMons
r 28 egﬁfﬁ?@g of @@;ﬂmqunhdlswkved eT]n‘ llmanm caviyr g;g_etrcrmbtohﬁ{ry The
Sio&RinPbiad [ ephal ospori.n particles is )
| es smgt han ﬁlgghgut(ﬁlgrgéne%g (ril’g%rg{.%c%cﬁel y fa b§|“g?f{ foimecgsHre diggolption.
upon adm ni stration the cephal osporin conpositions of
the inventibon dRedispérsibility Ppefilscofithe 2 subst anti al |y
nanoparti cul at e Geph4losplofin Gondfjsusitions 6f thegneiasigge form
may | ose the benefits afforded by formulating the 20
cephal ospiditional faitoredf BRREPIAIIshErH, Bl a0 BEthbEdxEins bZEsalt or
TRiSadw Regause nanoparticul ate active agent
COMPOSI t1 Ons BEREFFPRs I the pyratien ) that theopipesitionsiredispsfse such

tthg theceffecivenyenpe parficlt bige atihk YRispesd qegﬁ%ﬁ§s BRA particles is less
part icle sizes (ﬁ)pon

redi sperse.into, fhe smll r lzes
atg‘%ll %EE{ZFI&W YN T%’ﬁé?flgrﬁﬁ%ﬁ% s if giporadpnipiveationatie eaphalusporin
agebsifiarstof Heasvenflbedifl bR Gispddi 159 ok ﬁfiﬁ, 2l :
h'gzgh SU{h%gce free energy. of e tnarﬁo%g%?@u a%rgar}%/%ﬁtee%mde
ECRER Oiaﬁ%mdﬁﬁedhﬁbwﬁﬁgffpmed by fomabhingthe an
@ugHaishorirBidtétd a@bpdrieuliSFarfllSigy. Wth the formation
of sugg, aggl onerated particles, the bioavail abihty of
the ddSisgEdecasanargparticalate agkivel aghus compoditidns bosefit s the small
bftidlelsi@ off HWUkshdloShRe S : of the nanoparticul ate
e e o e aEh T AL D loc) B sifspeBe o e sinaf
@éﬁbﬁg%g&wwd@@m@pmim@ch@m?m aﬁgloﬁt&dt@ati?@a ent particles
e dd rsion of the nanoparticul ate
cephal 05 pol?lgﬁé %gf %?%ezgﬁlglégﬁr?acg&'ﬁf ﬁ??@’r%t‘ﬁ%ﬁmpﬁargculate system
ﬂﬁgﬁﬁmem@dmams daivingrfemve o achivivera oveddll EsBNAA T S, With

the formation of such agglomerated particles, the bioavailability of the dosage form may

fall well below that observed with the liquid dispersion form of the nanoparticulate active
agent.

Moreover, the nanoparticulate cephalosporin compositions of the invention
exhibit dramatic redispersion of the nanoparticulate cephalospon'n particles upon

administration to a mammal, such as a human or animal, as demonstrated by
-20 -
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reconstltutlo' éﬂlsper5|on in a biorel evant

aqueous medi a such that the effective average

particle size of the redi spersed cephal osporin

particles is | ess than about 2 m crons. Such

bi or el evant aqueous nedi a can be any aqueous nedi a

that exhibit the desired ionic streng;ntgngp %W%%?SQSPCT
t

formthe basis for the biorel evﬁﬁﬂ&ﬁﬁgb
desired pH 5 and ionic strength arfe t hose 7 $69430 US

I aBERSRIR] el Bp@EioP Y s
N h i gdyp écl),l o agt%l%}?feglgéé{i/a %esg%gg%% g{ﬁrﬁretﬁaa? Hil eftle&bvg average
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S WidtblePdi® a X
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sl dhan 2 cal ly greater than up
eiegggl%éégoﬁﬁ ns, qf aqge@g% T;OIII t Oﬁl¥§ sait.apd, ?)r]_lpaéea QT & gq@gnanon
f themeof, Wln)clﬁexhandhe ﬂedil’ﬁdEpHQh@fbnictstr@ﬂ%Ih I BR&LrefisPERibn
so well knhown in

bxoreEfe re ant nlc trength is
the art. ’ES‘%‘? é*d” “a‘{"é 03 Y9 eéﬁ?q% PHthe sephalesparimyfiosage form.
st r engBivrélévaabpH s \Qelﬂ-lMo‘Mﬁllh ﬁlefaﬁs tl‘%ﬁ'ex%h%ieelﬂ 1) ?tﬁltnhala the pH

stren about

fluid
LIHEE °‘BPIa Egﬁﬂyqess éwarza(le*ttgmlﬁaélv |g6€r$te®thaﬂllmp1d§> 4 cvrtﬁmln nm small
SimeseiadIthe P caf? BN, |
Pﬁ Reg Y Ei)% bfé@%oz i% %{?&l F‘% B dfm.g o8

IoPic SRty i aéSOé’tqlléngh ipthe e Fa@@t stgogastriciuid Bas an
M stlehgth cont ent
Accor di négl sﬁébgblh(? %\Pfg%%p&gg Sfédrtlgm?éogﬁllqgé (hg{drhéi A a’t] R :ﬂrﬁ%%th of
cahpup@l 6b‘?‘?fl ipgdahb eicph, ‘Fﬁhmctmsamm FthSIfmmsﬂlefStomach and
SPfoR fuln P s I l e
corRR MG SOUEORA RORER: PRANL o ol gL SR Lisb
corr eg[ﬁlfrhﬁllwgdﬂsﬂt the pd¥ andt1¢im¢ stamgﬂi)qf thectexd polofidnCis 8id€e critical
p et c.. Representa
ol e SR PR EE o foimal B P BHE i fopiscripas values

Hean bg@btgmeé ﬂgpughnmng:mug combinaivae bf §tﬁihg @ﬁdi SRERHANME! salts,
sol ut ranging in

csou?]%e ntrat ? g%g?Ju%ate 8% B?seé’aﬁﬁp‘z‘f YealnRs a@ §OIRgSPRgapg salts of
nfihattagidgsndroprogio ind mypremadu@lytese&t@ct rol yt e sol utions

can bq{ peut t%l p 1 mited to, about 0.1 N HCO or

| ess, “ABOGTNEYE FleRf PIEIS"IBPOIFSé’é% be, bybire not lg@qedmo HiE§1 sotutions,

Iresgng mlvondenftationMrdNa &bhou®0.0b Eﬁﬁabo@tw Qldqqad\{lsgﬁgnsofangmg in
r less, and m xtures

B aisRioTors R0 P D abaiil NG ahdmmenes thessot FokeHEIple
aetirolytelboutibhNaGlbe, it GreTBEEmIEPLESHRRE @t NScPd: 1825588 0.01 N

r}_f&a JJhy i ol ogi cal
or less,"about 0.001 N HCI or less, about 0.1 M NaCl or less, about 0.01 M NaCl or

less, about 0.001 M NaCl or less, and mixtures thereof. Of these electrolyte solutions,
0.01 N HCI and/or 0.1 M NaCl, are most representative of fasted human physiological
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conditions of the proximal gastrointestinal tract.

El ectrol yte concentrations of 0.001 N HCl, 0.01 N HC1,
and 0.1 N HCI correspond to pH 3, pH 2, and pH 1,
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solution of 0.1 M NaC providesEgpkc@aaginfleeNo. I?V 917369430 US
approxi mation of the ionic st rengt h conditions d3

t lepndiiorsutwind @ e g1, and RlideRgth LHRI oI 38
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| aéiic@endifoRTOSINR HleSstonReh dA%PRlﬁ%]gfr & ] g)?k (é taqdi um

pot assi um and cal ci um sa WPy ﬁ?(?reasonable
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S ghdtrdinedstigdi! r te salts +
Sgdl um Spot gg‘%dlsﬁa?}]ﬂ]g‘?% &8 él:ﬁﬁtrln 521‘4' @ﬁﬁ@mazﬂée emgpigyed to

c Fippulate fegd eprpidons withén &ahumankGmet um pot assi um and

cal ci ot her epbodi ments of the

i nven??%)e%ﬂ &25&1;]%0 sperltg’eac‘fldlé’e %3195 §rabinatiqns thereof. enchiglf exhibit
t the desixed pH and u@mcestr@gm melddé butafe RELRAES 1o JhbYhelevant ,

Ofeid OSBﬁJ?e{alts 0@ e nedj a ave. 15 an effective
average par & m?epclf‘fss’l CRSHT3988 of hmlearetid ess

t #(acﬂaca:tamﬂalti g@ﬂdlﬁmmmésﬁﬁﬁl dnb @ cBits dERRridk r@arqoﬁﬁs
Oru | ess than about 1600 ruh

1car ona € gba 5q vﬁm Rotassiumaggd c@g@msaﬁﬂ@f@hﬁndelaad sitric

t%twdﬂcmhleailtslz%amﬁﬂboﬂa%ﬁn BRI GARR its b2 Dloridd M | €SS
t han elbo t 1100.nm |ess than about 1 nm |ess than

about “BEEeT FRpodipes ?%Wn"%@mthewdlsnmedl ceplsaldshartin particles of
abeitvent{dd (fedispéresaSn bh g?}lea&o Hfore@érgntr {) ?tﬁ T SUlEE% lﬂe%gggave

600fﬁnm 20 |l ess than out
il SHCELE 3V erage pastinle siassef less ﬁhanlab@m 20¢£anmabssuhan a4>60t mm) nm,

| 163 $hdnh86ut 21800Em 318 t 30
tégan aboutt 250 nm g'Id(gés'ﬁsablo ?Sbt%[babou& Opélgk etsﬁ

B! 598 pm, kess thanabout HQA nabt;at thaJOﬂ)onm, 3doeﬁs 1dshaﬁn absd 1200
fin, 1635thaR hbdiR $ %dﬂ?ﬁ‘rlﬁs@?%ﬂt o 156%635% S‘ng nm, less than

Ilght scatterin M Crosc
APt SBP ra J@smrh@@gt 7(®umh 1¢setﬂan dsous 650 ad) lessft@zfn about 600 nm,

[ t vVera icle size are known
?%ggﬁg g?‘glé ﬁg(g leél ﬁlﬁ%ra%o tEﬁ)P \&}@n abqut 450 nm, less than about

RBQhmplesssthari ¢b0t11y356a1m ﬂ)@s thas h&dlt 860 1, BMhaibb @58 nm, less
'ﬁﬁﬂqgmh Q@(\Mx‘m féssttgan aabouf IS%ee ?ess than about 100 nm, less than about 75

nm, or less than about 50 nm, as measured by light-scattering methods, microscopy, or

other appropriate methods. Such methods suitable for measuring effective average

particle size are known to a person of ordinary skill in the art.

Redispersibility can be tested using any suitable means known in the art. See e, g

the example sections of U.S. Patent No. 6,375,986 for “Solid Dose Nanoparticulate
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t he exanpl e sect i onsPasf of uecgipt: P4 Map 200N§21.45,286/5 POTRISPRY6/018835
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eglge%% fg’r %gﬂuaggﬁﬁ CoETLS PHhEr Q?Fgﬂa@&%nﬁrw@aﬂ%yemaﬂmr e
ogHingenesswibfonatideswint Felattd\eorsptinh @ Sndbtrdd)lines.

nanoparti cul ate cephal osporin particles; 20 but do not

chem cal |y t W he cephal osporin particles or

i tsel fC@ I né\lfa\?'? urg'lc}l{?n’ é@g'é‘foﬁg‘b“%%’d’ef‘@@n%f t he

surface stabilizer are essentially free of

i nt er mOCER{EREIR RIPYdes-compagitiepssomPhisings esphabosponngstich @

adefdbxifile W 8 SalEQRIRAL AP %&&f,%&g Ig{n{l st cg[%testg%’gcrg sgbhger.

013’1% F%r nmor e. non-t oxi ¢ physi y acc

ckes ?@,stagaizw Rraferably preadpdrbidenm, orasbdotardd wigh, Yhe sA¥face of the

bR dekid < i 1] siti.ans can pe .

(= rrulsgt o For e pg{uléfhfe; s?aall)lll;l%éﬁj eé@egllggx ufegﬁ&efem preR:rably physically

i34h4Te OBP5 @ssOCiRtg tvithnrthe surface of the mdmnkmaawé?ﬁaaosgém particles
fo ’

R nagy | ' i liquid, or _.aeroso rm.
AT RO efbt il <oyl Srn SReufey e il
GHsorbrsmeleailes of Bpsiufacs smbitizer aré BberAilS HBE Gﬁhtermole%llar cross-

ijpkdoaperitoneal , or topical admnistration, and the
I'tke. 30 1. Cephal osporin -23 Date of receipt: 21 My

2007 Thdp®SnedfatioRalkb HERI06¢DHhA8Prin compositions together with one

or more non-toxic physiologically acceptable carriers, adjuvants, or vehicles, collectively

(

aerosol form, vaginal, nasal, rectal, ocular, local (powders, ointments or drops), buccal

intracisternal, intraperitoneal, or topical administration, and the like.

1. Cephalosporin
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cephal ospori n ‘par I'Cl"es present in the conpositions of
the invention can be present in a crystalline phase,
an anor phous phase, a sem -crystalline phase, a

sem anor phous phase, or mxtures thereof. The

cephal osporins enconpassed by the invention contain

the basic cephal osporin 5 ring strugﬁ%gyppagetfng; 31,598 PCT
conpounds can vary by the substEiﬁi&ds@bﬂalpEab@méqi\%‘f736943ous
side chains on the cephal osporin ring. An exenp

ce p hal ﬁmphﬂoﬁﬂﬁ@m&éﬁﬂeé&it inhge d&ﬁ%@ﬁlb%f&ffe 1nve\:l%10n fan be

podoxi me proxetil 1s a prodr
i B‘eg “gtnraa‘mt%ﬂlmaﬁ%% am@galasmha@, préqrityoysitaline phase a

c sdnpiadlonpho®, phfR0sr AR iIréd (Bl L@t i on to a patient.
CEfpoﬁﬁé me proxetil has the chem cal 10 nanme (RS)- |

(i sopr Cf’)?? TSBORREA e@RWI@tSWIbY(the)mffﬁﬁpﬂ R)ntain fliz-Hasic cephalosporm
nﬁ%&d‘b@nﬁe ol B QdnY @g;gg o am do

xyrret hyl - ox%)‘mg})S Rrasy- il g(uéf/tc uox%%c Teypny s chiains on
2thg Gepia OSR%ﬂb‘mgylate Its enplrlcal fornulals

C21H27 ht f 55
The sté\!g tu ETW? (EJ hho n&or?p%g%gs?’ mf IBY Q%‘% glceﬁ’é’do’%m%

f Cefpoogimg proxetil 1ﬂprbdmg wSicrhhs bibzaisforfkedhitd\d 48RS mefabolite,

tf. abi | e n be ed in the
i nvent Jlag% % u ars §ul?1i' cae‘l’%llf}ébl @?g?’gm\mlf@ﬁtﬂc}l&ﬁ thgehemical
enpiediREj] ilwptdpexymnylbmemﬂqw@km TRIY-[Af £-ah@o-4- &f?azog,ll )-2-

d ph t
el B im0 AU g i o egsbloy o £4.7.Cloct
Ibwemalcatbukﬁﬁte Wk eribiriOAl IR S cz,@ﬁéw{)ak qumg%%dpé&” .

c | ary surface sta Zers 1 nc
nont hgr#gg]}ﬁ? ecmqg T%ﬁﬂr’é‘}lla(?éf?fe?ﬁoé}m%ﬂdxetﬂw tterionic
surfactants or conpounds. -24 Date of receipt: 21 My
2007 (21.05.2007) PCTIUS2006/018835 |1G ~ Attorney
Docket No. P 31,598 PCT Express Ml Label No. EV
917369430 US Represe ive exanpl es of surface
stabilizers inc{ude hydroxypropyl nethylcellul ose (now
known as hyprongtd se} ydroxypropyl cel I ul ose,
pol yvi nyl pyrrolq do um | g«br yl sul fate,
di octyl sul fosuc, i tin, sc:asel n,

S

2. Surface Stabilizers

Combinations of more than one surface stabilizers can be used in the invention.
Useful surface stabilizers which can be employed in the invention include, but are not
limited to, known organic and inorganic pharmaceutical excipients. Such excipients
include various polymers, low molecular weight oligomers, natural products, and

surfactants. Exemplary surface stabilizers include nonionic, ionic, anionic, cationic, and

zwitterionic surfactants or compounds.
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chol esterol, tragacant h, stearic acid, 5 benzal koni um

o ghtor i ge Hq@l ciym:stiaarate, glycerol nonostearate,
cetostearyl al coho cet omacr ogol enul sifying wax,
sorbitan esters, poI yoxyet hyl ene al kyl ethers (e.g.,
macr ogol ethers such as cetonmacrogol 1000),
pol yoxyet hyl ene castor oil derivatives,
pol yoxyethyl ene sorbitan fatty acid esters (e.g., the

commercially avail abl e Tweens(r) sucmtogl%ygn sé\g;v\ﬁgpiggg PCT
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934(r) R@iﬂiﬁ!sdﬁfhtﬁ@é)@h%%g}zlf g“gﬁkéﬁﬁg%gy*ggﬂ% RSB

coIIO|d licon
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I‘ri%ﬁlygl(ﬂtfﬂsﬁhal}ﬁ?%ldﬁﬁﬁf@, Bimg atagia, chqlatdndnmd@mnﬂﬁ Stearic acid,

I
5 p?é%?g@ﬁ%lmhgﬁ{agl ach \@%tgﬂrﬁe oq(lx/c’ero} h{ﬂh{)ﬂea&tﬁﬁs@ﬁrgafé&qlg@ol

aftfomagrpgal gmnlpifisng azlas,c;omﬁalkmm palyokydtpierellicyl ethers (e.g.
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e 0 L BB S e
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8( ), "whi‘ch °PS &Rt S reeqidlie Chempisel); mmmrglycols
10 dexg. MbcfwamBSﬁﬂ’ wed 034l (Ui ¢dr'9]6e)9fpol}"09?éf %gt %01101dal

ne, oxj de to, ethyl enedi am ne
%ﬁ%’é‘r‘g%/ l‘g h‘lﬁgfﬂf’é?s PIFEPREY RS chyl}ulospéplcsm @artgmqqﬂ)yk(enulose

2ﬁ>dilh'xﬂ &)eﬂ(yﬂiféﬂﬁlow Bﬁﬂ'@i}teﬂ]yﬁgflﬂ%eah?ﬂ ellciEE Pﬁtﬁﬁ% €. 0Ng
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((ﬁoH m%&glj alu@%lgg glthafge,puﬁg(o a}nln%mp](mlﬂb’hala)hol (PVA), 4-
133-Etafnety b s
y mCr 0353;1 e emy @??éﬁgﬁ?ﬁgiﬁ%ﬁ ol pgh?i’éﬁ% 81? Qrgﬁi(o lgefthévge (also
klﬂ]gwﬂ aagrl@ap?]l sqp@g\qe) angrtrilgn), p égcgmrs (e ,Cle))n(o@FSSP and F108%,
Ghigioh &8 bfock &&Qﬂ(‘]{r&gof gﬂ;)lenegkfﬁg e84 fﬁ%pﬁ%ne Ox(léeb ]So?xammes (eg.,

é@%@éﬂ&( ebRkupm) asqum 90@&1—121@:1) fz,- aZtEiIz(ﬁEﬁ:ﬁbﬁmlBlock

ve oty U C a
B AT by anoat ko VLY R gB e o
r?ﬂa' daedigminR (BAGF l%@p;imtmmpdmom Pﬂ@@pmyt N 1. )) Tetronic 1508 (T-

I
20 hgog(mssﬁ}g&%aoﬁt uc olg&r%gér)%’s?gtgnnezg% S B;‘ alky Laryl polyether
ﬁhﬁf@gtq{&bﬂnd@d HHaSDEG(X’Iy)HCS(aS For10P, uﬁlﬁi&y fs&ﬂ@&hﬁeeof sucrose stearate and

@Q&S@g%érugxﬁ%gﬁ%gg l ﬂg?%q%n%%%mpq no%ycﬁy &g:l&%kgb also known as Olin-
gp@cpySurfz@taﬁt g-GE (IDM amgaie 5 5%(;& tdp(c:%f)% uszoocsf 018@3 gémda’
%AE@E‘% él Bt Cﬁﬁf}w@Hﬁ@MCHzOH)z

25 @%@ﬁﬁq{d@k bolja&é‘éénoWNé@{hﬁéll§ flg’ Q. cyl B-D-glucopyranoside; n-

t hi ogl ucopyr anosi de; I’pl
E:E@l mekQPB’r@b$ld@Iﬁ€§adb@ﬂ BS])-gqubpﬂa&fobMétd -d8ecyl B-D-maltoside;
%’

mn A. PEGvitamn ysozyme, random

- ﬂet]aflgl{.}?qwfle ﬁlyl}epm pd%—gglcgmganomde n-heptyl B-D- _
thiogluicoside; n-hexyl B-D-glucopyranoside; nonanoyl-N-methylglucamide; n-noyl B-D-
glucopyranoside; octanoyl-N-methylglucamide; n-octyl-B-D-glucopyranoside; octyl B-D-
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cationic surface stabilizers include, but are not
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cel l'ul'o8i ¢s; res phosphol i pi ds, and
nonpolynerlc conpounds, such as zwitterionic
stabilizers, poly-n-nethylpyridinium anthryul
pyridi ni umchloride, cationic phospholipids, chitosan,
pol yl ysi ne, polyvinylimdazol e, polybrene,
pol ymet hyl met hacryl at e tr|nethylannD@hMHQQQﬂkﬂgbh P 31,598 PCT

brom de (PMMIMABr), hexyl desylt mxprt VbR PGB NG
broni de ( HDVAB), and 10 PR MRV 917369430 US

pqhi;b‘giuﬂw%bﬁlﬂé | (f-ll’]og PRI WGQ%]@Q%DXSE n%%!@’&)to\l, a&hative,

dlr%ecgjhé sul fate. er useful cationid sta
iy amﬁlﬁ gPe“FFStm Ei lh‘fftzémeatrendoga@qpolym@r q pr'lmﬁ pyrrolidone and
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b B3 ey g e prtsBiisy brogerAMAE), and
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Ncéﬂobyﬂ trisiethyl fedrdorkfhh cHioRBd Mroﬂnd@ aé&:g'ﬁﬂt %ﬁl}y lhh?cipg}gyethyw

chl ori de, tr| met hyl anmoni um h
2 PIIPOnR Ghlarids (os breptidle ﬁ?cé’hmeﬁl}'hﬁdmdmam@londe decy! dimethyl

d hfRb AN MBRABhHM c'ﬁﬁ;lrﬁlé o llnﬂfﬁfc%l chh gdﬂﬁ&ﬁ}’l hyar@?e%ﬁ ammonium

chl ori de, ethoxyl ated
aFlPJ%‘ilﬁ (H&QIRIQF:&P@WWHGMdWSQH angnokion chhnde or bromide,

R i A gt

cﬁﬂw echs braxpide, daurd dérosthyli(etbérioy ) o emzoiniuaiEHdeYideror bronnde N-alkyl

n ap ?}cﬁlxﬁ M?E&P}// l%)ﬁ?ﬁ%c%}-‘gﬁ” Ig\gé'%zyilg{g:)” 15d1meth}>f bcﬂZ}’l ammonium

ddd@ru;et Hrtﬁaa:dhgiylhkimnﬂnylbeﬂzﬂmmnuﬁhﬁlfﬂhwddé SnonokdRdt )&hmethyl didecyl

m.chl or.i de, ryl. trinmeth
anm)nl um Qé’ Fgr wlu%?é‘zﬂﬁlfignﬁyﬁ:‘@éw{mé@i aWé&”“Q‘GD‘#ﬂOHde
T et e T L L A
, P abe .
‘%lﬁ‘y&'ﬁ{? “r'ﬁ@faﬁ‘ﬁﬁa ethnd %'Pem%éhloandk,wﬂl%hﬁem
Chﬂrmiﬂiddaﬂ@miﬁlk\yléiﬁinbﬁlﬁm SR and’drdan eﬂ'@%?late@galﬁf R dAYim sal
acﬁg[g’m)um br es dode%YI benzyl trietyl anmmonium
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tetradecyld1meﬂ1y1benzy1 ammonium, chloride monohydrate, N-alkyl(C 12-14) dimethyl 1-
naphthylmethyl ammonium chloride and dodecyldimethylbenzyl ammonium chloride,

dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride,
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ch%glﬁ QUL @?ﬂ%%%%ﬁeﬁ!ﬂ Vl@ylcm'mpunumi chlaride]; and
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corrpot%‘ﬂ(%l6 an anilini um conmpound, an anmoni um

conpo %@@91“5 FibFtie §labiioerp @md’m‘herausqifu] cniabxyic surface
BT e Hr SR
SRREAh 1. ®ross gﬁcpﬁ ds”}ﬁr% PN ﬁg] ch ctg;gsl, ’%ﬁb’@c@fa”d
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Bl Evoluatipn(Mayet D(emer,o@%p B?e)nd P Rubm20 Qﬁdlfbl)S 83Bonic
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Nonpolymeric surface stabilizers are any nonpolymeric compound, such

benzalkonium chloride, a carbonium compound, a phosphonium compound, an oxonium
compound, a halonium compound, a cationic organometallic compound, a quarternary

phosphorous compound, a pyridinium compound, an anilinium compound, an ammonium

. compound, a hydroxylammonium compound, a primary ammonium compound, a

secondary ammonium compound, a tertiary ammonium compound, and quarternary
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NRIRZR3RA' +": (i) ndPhse ehmeceipt: Rl My 20031@3:05.2097) PCTS2096/018835
R1-R4 is CH3; 5 (iii) three of RI-R4 are CH3; (iv)

=l I ofl 1 R Ak oG w({ v) two of R1-R4 are CH3, one of

R1-R4 is Co6H5CH2, aid“one of R|-R4 is an alkyl chain
of seven carbon atons or less; (vi) two of RL-R4 are
CH3, one of R1I-R4 is C6H5CH2, and one of RL-R4 is an
10 al kyl chain of nineteen carbon atons or nore; (vii)
two of RL -R4 are CH3 and one of R, -R4 is the group

C6H5( CH2) 11 V\here n>1; (VI I I ) two R:&O Bﬂcl@:’iﬁo%},SQS PCT

one of R1-R4 is C6HSCH2, and onexmtssRiail¥abeEREIEY §8/c04
at | east one heteroatom 15 (ix) two of RL-R4 are % S0US

.lﬁ- . d ) - i
oRemwhivRi eddpdus Wtﬁﬁﬂﬁnulﬁmlﬂo R%fl._ FR%T (th o%‘fyf{o}%gg%nfula

a @ne hal ogen; (x) two a
Mﬁ%"%l—ﬁd—ﬂ, and one of RI-R4 conprises at | east

one cy(@) i c Aond@PRNR; akeXdn,;; tWwo of R -R4 are CH3 and
one of .R1 -R4 i s a phenyl ring; or 20 (xii) two of
Rl- R4 Ve 38 ChRarRe&CBE R1-R4 are purely aliphatic

fragme@is. thRdehRERIRR s include, but are not
limted to, beheng&on% chl oride, benzethonium

chl ori @¥, sfiRayRuiae BHum chl ori de, behentri noni um
chlori . Liadrakkeni chl ord .C | koni ym )
chl origz, ctgtgro ?Eﬁ%ﬁh&m Hﬁb?#%@?ﬁ%ﬂ?%‘%ﬁﬁrﬁ“@ﬁ%ﬁ%’é& 1s an
cet hyl ani néllyschajmiefskvanoaitoe atoadslopless;| yI met henani ne

chl ori ( nku , di stearyl di ppni um_ chloride

( Quat e(?ﬁ i u%‘@;"?ﬁagag%ﬁm%%n@a shEla AR oBepidhirRuds an
chl ori de( Qatybetrinofinideteen ciad SbMk Ui

Quat erpj.um; ternjuym 1 8 ctorite,

di net ho‘|‘)l;m“§§ &f %}e‘t?ﬁj gf.*ﬂ a’é‘} H%‘{}g%rﬁftd? thg @roupysHe(Clle), where
hydr ochl or ma&;, di et hanol ammoni um POE (10) ol etyl

et her ,phosphat i et hanol ammoni um POE ( 3) ol eyl et her
phos pﬁg]flg, Q"-"%%%ﬁ‘b”?ﬁ%é’@@i%&*ﬂf GyBlyCHp@End one of R;-R4
(21. 05. 200¢dmpiisEé hiSeLOGHALREABm; Al t or ney Docket No. P
31, 598. PCT _Express Mil Label No. EV 917369430 US

tal l oi}xg k&M E{ﬁg% B¢ e ongoFRt-Ryis CsHsCH,, and one of R,-Ry,

di oct adecytanpres atnheidnehiogen; St €ar al koni um chl ori de,
dom p? n brom de, denatoni um benzoate, nyristal koni um
chl or |’§e, two of R;-Ry are CHj, one of R)-Ry is CsHsCHa, and one of R;-R4

comprises at least one cyclic fragment;
(xi)  two of Rj-R4 are CH; and one of Ri-R4 is a pheny] ring; or
(xii)  two of R;-R4 are CH; and two of Ri-Ra4 are purely aliphatic fragments.

Such compounds include, but are not limited to, behenalkonium chloride,
benzethonium chloride, cetylpyridinium chloride, behentrimonium chloride, lauralkonium
chloride, cetalkonium chloride, cetrimonium bromide, cetrimonium chloride, cethylamine
hydrofluoride, chlorallylmethenamine chloride (Quaternium-15), distearyldimonium
chloride (Quaternium-5), dodecyl dimethy! ethylbenzyl ammonium chloride(Quaternium-
14), Quaternium-22, Quaternium-26, Quaternium-18 hectorite,
dimethylaminoethylchloride hydrochloride, cysteine hydrochloride, diethanolammonium
POE (10) oletyl ether phosphate, diethanolammonium POE (3)oleyl ether phosphate,
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| aurtri noni um chl or i Rpse of gecsipp: 2 My 37 ¢81.05.2007) PCT/US2006/018835
di hydrochl ori de, guani di ne hydrochl oride, pyridoxine

O i 9 Emtni NG dy ﬁ;;ﬁ_@i-hl oride, neglum ne
y

10
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20

25

hydrochi’ori de, 5" net"hyl benzet honi um chl ori de,
nyrtrinmoni um brom de, ol eyltrinoniumchloride,

pol yquat er ni um 1, procai nehydrochl ori de, cocobet ai ne,
st ear al koni um bentonite, stearal koni umhectonite,
stearyl trihydroxyethyl propylenedi am ne

di hydrofluoride, tallowtrinoni um chlagoid® Dogi No. P 31.598 PCT
hexadecyl tri met hyl anmoni um br omixgiess MBELMH NBCEV 917369430 Us
stabilize(s are commercially available and/or can ée

priaifaw alkjortiym thlotias; i €141 S QYR el ot W areHoniom
thepe surf apj% 3t abhl izers are known pharmaceutlica

exci pl ent SR PErudy deratoniiag benzogfe ayristallpnitmeciilbriith 0 ok
oflRraimnmtenitlilcade, EXglertideitise dihRHOIHIEIE Sdaiant! Lh
Aner.ican &gr r}'ace,uti cal Associg(#i on an,ggd_?%gfhteh%ﬁé’mon&,
Pﬁ%ﬂ‘ﬁ%‘éﬁﬁ \gtetanyge ihxdrochioridey mgglumine thyiinoclitide,
Pheetiiieaidthsiibm Bil6Sde, ndPBMhbn; Infde C .lncorpar at ed

bﬁ reference. 15 3. "Oher Eﬁ%?ﬁg%gﬁtﬁgém%q%&gﬂ?é&

PRV A EBe hipresaimgbysiredhipmide srocabetiinegsteaalk drturi Bibiiied N
mei¢ardlkeRiumBERS A st i nding.agents, filling
ag@gt s, lubricati %gﬂggt’gﬁr%dé%@%@ ilﬂlgd‘égﬁt‘@‘?ydmﬂmﬂde,

s ieeivEHaemum chiogde; apdbexadrepltsmethylasanomiin YRemidhuf f er s,

wet ti ngLag, ialntegrant s, (ef fervescent agents, 20
and ot her g@%ﬁc&?@ﬁ? e %r%@l%?‘@ﬁf‘}gc ARoreAB RmPTeRared by
atechnigyes kpovers ingthe drit.| Mostopf dgpeddusface fablildetsQ$E€known pharmaceutical

ct.ose hydr.ou nd various starches;
gﬁ%ﬁgﬁiﬁgfhﬂr %!F‘%° ibr?é ’%8"3?# o ‘g? aRaRpohRfLherrqaquiingd Excipients,
cpuldishddijointylby fie| Athérityh Piiriabdueed @ss&iaﬁaﬁ&[&’ﬁfe?l aHAR
el (r

’ tical
celd: ch. icel(r) PH 01 and Avicel ( =
oz‘%‘J“J‘F.H( g‘? @*5?5%' t&Pﬁ?ﬁ@‘ Rarmaqenfical Pregs, d0Q0) spegifi¢alyt incorporated by
nie€areceyst al | i ne cel | ul ose (ProSoly 25 SMCCTM.

Sui tabl e lubricants, including agents that act on the

flowability of wder to be conpressed, are

col | oi dal éi | c?ﬁhﬁ%&g&?mé‘?e%@@’wl%$ osil (r) 200,

tal c, ric.acid, .magnesiym stearate, cal cium

st ear gt';n él%’aagﬁu cgf C'IOF{PQSIB%‘?S.E‘C‘-"L’@DBH% the pwentaanayralsozomptise one or

2008 bir@ingAgeR S GllingRigthts)SANRGHLLAR3E sublch@h e

Whvofe SR 290, ECT Express Ml La erskﬁ‘fe B0 B 8l hyers,
%(ga?gﬁ’fl SPIETETANES BiHters Wttiag aggats) disintegrantsy effervescent agents,

ant othec é:xipicioR SueR BXoipisheite #Rowhim RS, XYlitol,

sodi ul@ saccharin, cyclamate, aspartane, and acsul f ane.

ExanpFE&mples of fillimg sdegts amfacioss manehywdaatedacteseafitydrous, and

(vrieude trdtes; @katECED bindhiP i\ and fruit.

flavors, and the Ii I?é ; @eﬁtsgfémam)l?s c%{lnloses ané cross-linked

polyvinylpyrrolidone, microcrystalline cellulose, such as Avicel® PH101 and Avicel®

PH102, microcrystalline cellulose, and silicified microcrystalline cellulose (ProSolv
SMCCT™),

Suitable lubricants, including agents that act on the flowability of the powder to be
compressed, are colloidal silicon dioxide, such as Aerosil® 200, talc, stearic acid

magnesium stearate, calcium stearate, and silica gel.
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nmet hyl par aben, propyl paraben, benzoic acid and its

gatit s ok e eqtgmns: p;f par ahydr oxybenzoi ¢ acid such as
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but yl par aben, al cORGT's such as et hyl or benzyl

al cohol , phenolic conmpounds such as phenol, or
quartenary conpounds such as benzal koni um chl ori de.
Sui tabl e diluents include pharmaceutically acceptabl e
inert fillers, such as 10 mcrocrystalline cellul ose,
| act ose, dibasic cal cium phosphate, aaesRADEIES No. P 31,598 PCT
and/or mxtures of any of the E@p&@qwmuﬁxmptﬁl%mous
di luents include mcrocrystalline cellulose, such

Av i cel Exhmpled Gﬂsu&éﬁna% hie@hy ﬁQturEi‘QrQ%aﬁélé? Q%v@éﬁneﬁ Yeth a%%ucrose

rate, | actose anhydrous

h
glg& 8%1@?1?3% ’Efydﬂpﬁ‘été‘ﬂ??”é’&'le{ﬂnd ﬁ?%‘lﬁb@prhﬁxaeliplamfiﬁIavonng
aagmﬁma@ﬁw&@ (BRI EMAF@OS by 5 V(Hemr%ﬂf@m

and gl ucose. 15 Suitable disinte s I'nc
cABLdeiltkgRed pol yvinyl pyrroli done corn st ar ch,

otato difie rches
g 4 oscaF?rée lgég%fpg%d& gtrlr\% . g{eggga_s 4 Sng%lﬁemet %lﬂ?rﬁ Prepyparaben,

glgfﬁ%zé’F%@ angdni salfsxother @Stemhépaaﬁydr@yhmﬁfalcmf such ashbutylparaben
e cent co es sucC as

o alcGRAEAA R, AP bl Aol ShePRe S miRdt pioh s honol. or
Savartemasy cnngmunds sach ahsaenmltduden c}fl@xﬁdeex anple, citric,

20 tar ric, succi nic, and
al gi ni %@%‘g& lue Lamglﬁ‘% W%@mé‘ﬁ’ayéﬁ‘ieﬂtaglﬁ%@ fillegy, suchiss e

cambmsltdhnﬂmﬂubs@ ddchRe|aitsic cAletubtishos i Hafe, %@%h@s and/or

S um, ¢ sadi um bi carbonate, potassiu
c%’r SO any 3353’856&91%. Rsmplss of éllu%gnésdmcmr}bmﬂate

S C):d]ultm: sgd:h/zﬁsl ABcdRPR NS ’Avllcehq/ﬁ; 1. 3 Palg{ogﬂ? %u%fl & lggﬁ%gﬁn

gl ni ne carbonate. Alternati
nehyarins Ectoseprpidious, end Pllivemeﬁaﬁeé@m@lsme dibasio bkﬂd:lﬁml'ﬁhh‘sphate

b n hal psporin
e R R R m@mqs@n
conpr i Rétabladizpregrintsihcltde Kehah atRsRREd one, com
\,ﬁi’&ﬁ%ﬁéw@m a.salt .or derjyative t er eof artl cles

{"CR PR Ay e A5 J%E Slarche a‘é‘ﬂ@? gd St%'eheﬁa‘l"rPFrcém@llQﬁ?EZS@dmfn cross-
Imsionhandlah&tﬁrcﬁé}%ldfénaﬁd mBcture2thMe6f ONS) , | ess t han
about 1900 -30 Date of receipt: 21 May 2007
(21.0 ’6‘6‘77 %Yﬁ%&@%@mfeweﬁwm ccmptea suvbys Booigatic acid
Nd aRaBbndiO8r B&ForEkD Kafis] 17369430
Lﬂm‘ thag]ﬂ[{'i\ out . 1800 run, |%/§J§£?J’ﬁg‘?@ @7{68 e > Gl
t e » Bflipic, suecinie.pag akgmacldslaac@nhydnded andlacid salts.
tSuatabla bAabbnald QR4 Bicﬁﬂ)oﬂa@éginémnfo ?ﬁpi% g%cﬂ r?i@bf)%ag% Sodium

tbh‘éﬂ’ about 1200 nm | ess than a
ORELROtaEEIM cATPPNdte Potastizm babxbonataeﬁhgnesmm t&B6natd) sdtlium

FbRie carbonate, L-lysine carbonate, and arginine carbonate. Alternatively, only the

sodium bicarbonate component of the effervescent couple may be present.

4. Nanoparticulate Cephalosporin Particle Size

The compositions of the invention comprise nanoparticulate cephalosporin, such
as cefpodoxime or a salt or derivative thereof, particles which have an effective average

particle size of less than about 2000 nm (i.e, 2 microns), less than about 1900 nm, less
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800 nm |ess than ad¥Ror7eeipt:ZhMay U G000 BGT/USAY6/018835
nm |ess than about 500 nm |ess 5 than about 400 nm

[ e ss. e ||qppou1} iB@Pwm | ess than about 250 nm |ess

than about 200 rim Tess than about 150 run, |ess
t han about 100 nm | ess than about 75 run, or |ess
than about 50 rim as neasured by Iight-scatteri ng
nmet hods, mi croscopy, or other appropriate nmethods. By
"an effective average particle size of |ess than about

2000 nnt it is neant that 10 at | eagkioRRYDREKdNS. P 31,508 PCT

cephal osporin particles have a Bpfeisaligil ébl?eﬁNngﬂ/%»;s%g%OUs
than the effective average, by weight (or by anot

s uhetnaﬁbbm lrse@smr kemhin atﬁ)uctvoaanblésé/thhx%%ut IBUG%{ les

bout
et; 2000 nm 1900 nm 155 a
ri %moa m?c]ess tg\%le OWEI 45 ﬁ ﬁ’?‘h@"’&bb?\%mh dasg than about 1200 nm,

técslsumaqaamlloomhasr tedB 6kt Te0d t (elgF
@ Qou 6Q% SI east taboul?n’(?)%%%m%t dbgglz{,bp nﬂg lesghlan about

8§)§ o, Sepggt 2 Qﬂbﬁ)(o 5% dgss ghan plois 60 ylessgBar about 590 nm, less

| mtab@h qoo nh51e QM aDEbol i 0GRRR hﬁ ? Sl 2Bk s Ban o 3% 200

anElal' le size of |ess than't ecti ve aver
esq thar aoyt P Oqpm Jess Pigo @beyt 300 ILIQOESSTtbm abb8OTH mmOr less than

14660t BOhmE ntion, the val ye for
D0 o o bmessthel O Rf Sk PXAGH Berolcin sEpEpPraprinte

tH’é’tbﬁQ%tl cle size bel ow which 50% of the cephal osporin

parti chesyf her s e
neasur efre?lt é?{egn nn Go u agﬁ%’:lﬁ g% otﬁ&s% Lﬁr‘?bﬁ‘ﬂ’é‘r it is meant that
eideast 5056 OS*hﬁmﬂlalwporﬁaﬁmcﬂaesmm DRIidIE bige 51188 thl Ve frective

e e 0oy Ao G FBUR: STBE mhebEtmphstion 1 Bealaremumber,

S@;g ias ldsyt}lamhbnm,’ZOOﬂm‘b,GIQOO finC1800 n, efe? ﬁﬁﬁﬂhfe@éu‘ré?lrby%e above-

ce Stabilizers 25 The relatrv
SRR SRR oty b RS PiRe iy Riomy Sl ouioo af leas

s@hout ‘BYo,che fepst about 80%t kteéagoébouww,,@ﬂﬁa@ bdR0S:Shi & Fe%& about
JJM% [s. gan var W gel y. The qgptiml anmount o
P vi daar? 8?1%’5’??@ igles > sigegf lesg ipithe, effeptive average,
tive lmﬂtamabbtﬁaommh,ai 506 RAY, i1 800 rﬁ@lmé g, edhe

hydr o i c lipophilic bal ance LB), nelting point,
and tﬁ'éh’sﬂ?rr TSEAYEHE dhie vabe fafe@{()rof@mag@pmlm cephadosporin

sd:o biitiels th le side h's
aip Z]" ) ﬂgﬁﬁ&c/euszo%"givggssg%?tftﬂ{&cﬁéﬂal%g‘%‘g?a%“ fgl, by
é@-p Stitable w,slprelpgtﬁéepchmue BWhoE B 60KB(R, hifmbefc.).
CSiﬂﬁﬂ | f rom abou
99. 5?}:% cn;@gg?&te g&nhggllz%% P ?rovgnﬁ ‘gﬁ/"?p %Eﬁf’ﬂ?ﬁl Pﬁ“’ffeé/éa” by

Jreight (inbyofisr swblemesasiyement @ecﬁ%ludoyuah&is bitvolumRpmesbedbtc.).
the total conbi ned wei ght of the cephal osporin and at

| t f | th
excipionts s aroneeltedfib 46 ChmaBEor ind Surlfeedeifeers
sur f agge RiAHL Lx’n&lﬁ{ts 8iacrépha%s¥of [0 %g%g 0(90 a4

Xime or a salt or derivative
thereof, and one or more surface stabilizers can vary widely. The optimal amount of the

individual components can depend, for example, upon the particular cephalosporin

selected, the hydrophilic lipophilic balance (HLB), melting point, and the surface tension

of water solutions of the stabilizer, etc.
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to about 99.999% f rRns elisersipt:31 Oty 26 7AHAF20G) PETUS06/018835
fromabout 10%to about 99.5% by wei ght, based on

FEnY.el g 'Eﬁﬂqbilirﬂﬁhﬁqlrm wei ght of the cephal osporin and
at | v alhe AR --a--...i..,.l

10

15

east one Sufta€e stabilizer, not including other
exci pients. 10 6. Exenplary Nanoparticul ate
Cef podoxi me Protexil| Tablet Fornulations Several
exenpl ary cef podoxime protexil tablet formulations are
gi ven bel ow. These exanples are not intended to limt
the claims in any respect, but rathepub@epPDBMIHRG. B8 508 PCT
exenplary tablet fornulations ofxmefsPasiPKiEENR! Y 91(—}3169430 US
whi ch can be utilized in the nethods of the invention:

Such eXRemdnaéntratiabbethé cpAModosifl caPPRY 636 a%ov%e Ldop1E) about

a Table 1: Exenplary Nanoparticul ate podoxi
ng’m"é‘r ff"‘?é‘gP‘gt]%%dP ﬁh‘l’%@ilé/n offrom@be GR¥rp abdudd.5%, by weight,
Ceisea da e BtaRroaitied wabR Ut e Qedi@l t H

ronel | ose, _USP_aboutwl_ to about 0%6% gg@%?séogeosaffﬂ?ﬁ

UZePTEF ot inclydingiathar ex@piescr ose, NF about 100 to

about PRO:onSARLEER ¥ bout 1 tq_abqut

40 Lacto0se Monohy rate,leaa&%%%ﬁ%ceggbﬁ%era l‘ﬁ’ry%@ﬁ‘ about 0.5%
St9 30eRE PP K, Epmabyet 6% tnebo@edd. Wh androabatistit H% tabout 99.5%,
apeWkisROH ' . _NF_abou to _about 300

o eigc g BN Rl §8hf b sapialasponp et teast one
ofurfage gtpbilizer bt MalpdB@@Thef 24cifiEnt?007) PCT/ US2006/ 018835
["n"" 1.+ udl~w.." I{..112 ".,:1t 11Jl 16./ -1

112: .12 11 I 3L Ic" Attorney Docket No. P 31,598 PCT
Express Mai6 LaBatmplary RunSiatB64@CAodokid Profexil Tablet
Exenpl ary Nanop&ptmelatiahse Cef podoxi ne Protexi| Tabl et
Formul ati on #2 Conponent g/ Kg Cef podoxi me Protexil

about abput 30 ronel | ose, USP about 30 to

about %883{% U Bg ecegogf’%‘%{% pE%P’“L\tBB]GE fopmulations arsomiventelow.

Sthesoeemphs aghmt intchded todintib e c1a820in any respect, but rather to provide
exemplary tablet formulations of cefpodoxime protexil which can be utilized in the

methods of the invention. Such exemplary tablets can also comprise a coating agent.

Table 1: Exemplary Nanoparticulate
Cefpodoxime Protexil Tablet Formulation #1
Component g’Kg
Cefpodoxime Protexil about 50 to about 500
Hypromellose, USP about 10 to about 70
Docusate Sodium, USP about 1 to about 10
Sucrose, NF about 100 to about 500
Sodium Lauryl Sulfate, NF about 1 to about 40
Lactose Monohydrate, NF about 50 to about 400
Silicified Microcrystalline Cellulose | about 50 to about 300
Crospovidone, NF about 20 to about 300
Magnesium Stearate, NF about 0.5 to about 5
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Sodi um Lauryl Sul f atRate qGrecsipt 3 May 2807 4H\320050 PCTAIS96/818835
Monohydrate, NF about 100 t aabout 300 Silicified

s e oL VSt 8 11 pen Oetylw| ose about 50 to about 200

vi done, NF aboui 50 to about 200 Magnesi um
gnggte NF about 0.5 to about 5 Table 3: Exenplary
Nanoparticul ate Cefpodoxine Protexil Tabl et
Forrmul ati on #3 Conponent Ce odoxi me Protexil about
200 to about 225 H ronellose, USP about 42 to about
46 Docusate Sodium USP about 2 to ;\hgﬁgy@m@g%qﬁgl 598 PCT

NF about 200 to about 225 Sodi gm@wummat@vg%@%ous
about 12 to about 18 Lactose Monohydrate, NF abo

200 to about 205 Silicified Mcrocrystalllne

Cel I ul ose about 13Qble®: RMpIFINa Qﬁ&(&ydtéjunc NF
about 112 to ahOsfpodokfime PRABEF TS vkl A7 aDOUt

0.5 to gbhout 3 5¢ Poneft: !:XGITpI ly \lculup ett-at t
Cef _odoNTCaLdb e Rbielif D e _Formitgiise Wﬁ%%?%}e”@p
g/ Kg Rtdliosd UpEXT T —abott—3i5 e |
o ot ol o sbou AT oo
ggz 2 oo eA..““,,” SIUF ate_ NE_ap@heuti80 jaabanigo 18
Silicifi abeyes 186G toabodi20t o
about 13 1t aha? 50 ¢ ativo200118
Magnesi abowr 50 tit abdut B® Dat €
of receiy a@%M/ﬁVa@%NF( 21. 05. 2086jut PGS bimt86/ 018835

Attorney Docket No. P 31,598 PCT

Table 3: Exemplary Nanoparticulate
Cefpodoxime Protexil Tablet Formulation #3
Component g/’Kg
Cefpodoxime Protexil about 200 to about 225
Hypromellose, USP about 42 to about 46
Docusate Sodium, USP about 2 to about 6
Sucrose, NF about 200 to about 225
Sodium Lauryl Sulfate, NF about 12 to about 18
Lactose Monohydrate, NF about 200 to about 205
Silicified Microcrystalline Cellulose | about 130 to about 135
Crospovidone, NF about 112 to about 118
Magnesium Stearate, NF about 0.5 to about 3
Table 4: Exemplary Nanoparticulate
Cefpodoxime Protexil Tablet Formulation #4
Component g’Kg
Cefpodoxime Protexil about 119 to about 224
Hypromellose, USP about 42 to about 46
Docusate Sodium, USP about 2 to about 6
Sucrose, NF about 119 to about 224
Sodium Lauryl Sulfate, NF about 12 to about 18
Lactose Monohydrate, NF about 119 to about 224
Silicified Microcrystalline Cellulose | about 129 to about 134
Crospovidone, NF about 112 to about 118
Magnesium Stearate, NF about 0.5 to about 3
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Mal ang Nanopartl cul ate Cephal osporin Conpositions The

f namopqpﬁ 1 1Sy I“a.tﬁl(@ﬁﬁe"pq,a .0sporin, such as cefpodoxi ne or
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a salt or derivativé "thereof, conpositions can be
made u3| ng, for exanple, mlling, honobgenization, 5
precipitation, freezing or supercritical fluid
techni ques, or tenplate emul sion techni ques.

Exenpl ary nmethods of naking nanoparticul ate

conposi tions are described in the 6§ﬁom9§‘b%@ﬁetNo P 31,598 PCT

Met hods of maki ng nanoparti cul ag el iy g
aI so described in U S. Pat ent ng 5,518 gﬂﬁ €V§]7369430US

" Met how. of  Klettivdis BEVRRAT .
Patent No. 5,718, 388 fg%%ﬁt%ﬁga@e‘%g’g““fC""‘P“‘“OﬂS

G i ndi Subst an U S. 10 Patent
No. |5, S PABRIRGIH, (aRs PR, GPF Rdepdorine e el sssrivative
S@@Sqoér\?@epritldnsSan Bahedt usin¥ofor @xd@fte, 3dfling Olomogenization,

ﬁg %%o geczl itation. ofl %epart iculate
= c eu "eZUE RY SHpeLerifict Garigyes,or ghmaty/painsion teshhiques.
UE&mﬂanyenﬁthdﬂ@ of makifig n&arkiGflate GQmMs?tchlp 51%%69(1{*’0% 1nQF e ‘684

aten) %b" é_lleI ate Pharmaceutical Agents wt I

ca" aking paneparpeylap comppsitions m@lsgﬁaschbed in U.S.

" Rbtent Oy, S5l 1 § Bok OMe@ibd b@@ﬂﬁ@ﬁ%ﬁ%&ﬁfﬁéeﬁpgﬁ 13, %gegsts" 6%1, Patent

S. 15 Patent
éﬂ8p§aﬁ ngjiofﬁ‘z%?n@%?ﬂuﬁ Msthode Goiiling FhamGonttiailriubgances:” U.S.

Nt el 586599 folkMethb: F@%E A Rely
'\& Pre 6%ar ing St abl e Dr & d}l‘i’ogpp g{ggﬁeug 1 SE},sgmcef_satQ%t Patent
5] farg’ qod\dlcrwmgsombf Frrepaticulge ‘Phﬁﬁﬁﬁﬁiﬂf&él%gents with

@%@%Pdmmogﬁ%}%gg'snﬁat%%goo ﬁ g& g%? %lr eggggﬁré)prempltatlon of

Pat ent for
Ngqlﬂgpgltlpm@qe é’h@mqrpmglpahmats Gatht GriystaliGrowitaNGefiers;” U.S. Patent No.

| Il of which

i e N o e 1

rPé'éng glani 543ak33 daur ‘tPir wkﬂf@r@ﬁﬁhﬁkm?&gﬁmﬁﬁkﬁ&%@omamng
b ol 1l or I qUI

e S PFBRI s 2 1 B o3 Epseinecivble Boes,

d%qn@m@es ” JiSnParemttNy,. 5451 e,&m&for EPREES b Bep d'rﬁ{glefﬁlgxgl eutic

f.as t tions, lyophi
ﬂ%%%%ﬂllsﬁima@a% art%?gfﬁs FPgY.S. & éFCES/]g%l -B1083 dor “Method of
fI orpatth@Ni ampsrtwkéﬂcﬁﬁﬂ@tﬂloﬁﬁt&ﬁﬁﬁmé @h&%gw%hcﬁﬁ%s to Reduce

m xed

atlle,, or mul ati ons,
Q%gg Fatlony nad]e%fed’ﬂi‘ﬁs}b‘w srecificallseineerpersted by saferones, etc. 1.
M| iTh te@ulfmt@ln NP
D%ﬁ r. ST ci I\XI l'ing gépgggépghgg é;g? mot%g Bg%lts P ersﬁmg can be
i %ﬁ &89 ’rc&lﬂr Eﬂ‘é‘d drsege famslitiessaprchee liquididbpesishs) gelt heerosols,
oinphiéli) sRamk, Qoﬁ’@éﬂeﬁ%l@a@e Tcﬂnﬁla!hbx?su k‘agtldlﬁ}g h S onsnﬁropmmzed

ich the -34 Date of recelp
lE‘ET BO%Q?BCtSP@PFQBS*Zéd@Ye@I@S@@ foxﬁdmngyxtameueaeaye P

ﬁ&m’éﬁﬁoﬁqﬁﬂm I%f%§sel\fgﬁ1!tulz;‘tﬂ)px?| ed 1mmed9 a]fe Te i

ease and controlled

release formulations, etc.

1. Milling to Obtain Nanoparticulate Cephalosporin Dispersions
Milling a cephalosporin to obtain a nanoparticulate dispersion comprises
dispersing the cephalosporin particles in a liquid dispersion medium in which the
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nmechani cal nmeans in the presence of grinding nedia to

Ereduee the mpar Yigekewsi,.ze of the cephal osporin to the
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desired effective average particle size. The

di spersi on nedi um can be, for exanple, water,
safflower oil, ethanol, t-butanol, glycerin,
pol yet hyl ene glycol (PEG, hexane, or glycol. A
preferred 5 dispersion nediumis water. The

cephal osporin particles can be reducgdt_oh{gyﬁoggetm.plgisgs PCT
presence of at |east one surfaeRpstalhil L4851 No. EV 917369430 Us
Al ternatively, cephal osporin particles can be

c eepladdspatins phordnshivle, SR BY bhiGiRe Seaiint [
at fer Lt i.on. her co ntgeo unds, s% c%wlﬁgsg a ?Hnﬁégﬁrﬁéa%g g-};]ﬁag presence
I

add EAIIPE A tQReAvCs) thapsiGlhsias e fithe-eepbalagpiotin fethe desired offective
Canpagd fartdle did, i TH diddBrsDh A5 {el SSvater & ~
Dléflger s}is ons_ ¢an be n%mjf act lﬁ@g&%&;ﬁ’[ {Bﬁg%a%gﬂ% water, spfflower oil,
b&HERCInbRanobglycerin. pRIvEthylene gltieol SPEG)wbenade, wmghyrslt Angteferred

t ladpersion pRMivRListRgCase that, followng mlling, not
all particles may be reduced to the desired size. In

such ambessehtlospora partigles tapl tegediked nesizdds the @eksEicz Of AIYast one
Peusp3hshiod, Aoicdy BbfitBARHAS 2 bl LSS one or

i nventi on. 5 2. rec

e pq:ssaﬂaki@rmpﬂmru@pp [)'théer c@ﬁpmmﬂé,_tsh@llrh% aAMQéM Q%n be added
e t esired nanoparticul ate -

cep hgl ¢ 3%18%%%@2989 & ﬁ% Bgllz?ri GHPe %‘t“btilg‘fﬂn@rﬂéﬁpsr‘@#ﬁ%cpaﬂ PIoRESS.
TRispersiong candtehahubic tupedasoatinidgsls bl Lhatihshglesi ons of

poor | y~so Le active ents in the presence of one or

mor e 5‘3’:‘? Jéfgsgl Ignglbel il ‘é"é‘ﬁg “%4?6“%}4@"’6 it maydhedhe esise Biati following

s tralling, inbyalEpenaciesi gy isetedR6@ 1ARS BdGelUSN R hiiSh Olar ARy
tLAC8L PHLC solvents or solubilized heavy net al o

[

U7 T e degiiedsize i Mouparpiashandussd infthe piastinepif 81c peespnt
dinsegioni ng t he cephal osporin in a suitable sol vent;
(2) adding the fornulation fromstep 25 (1) to a
sol ution cqnprising at |east one surface stabilizer;
and (3) préci pi PE¥IRitptiondo ObginNanoparticilnterCethasgodin
usi ng an appr opFPEPESIHERS sol vent. The nethod can be
foll owed by renoval of any forned salt, if present,
by di dt8pdies msthodohforming b dnsiredminopattiette cdphalnspofin t he
07} §ifibIOR bl Yni i0na . Honpgenj zati on
Dt o B g Pedd o pret BB B e et ons of
-Posripsgluble active @genit in tlpriviepceXddTie (2thoR5uAR Babilizers and one or

%&Eﬁm&)%ﬂﬂl%ﬁ +V¥ Il v~ n" 1l ni , I+ "‘.l oy I F

(2o SO R bl St bl gl 5P ol gy sotvems o
B@klﬂg@tze avPmeth] BYRIAET Such a method comprises, for example: (1)
dissolving the cephalosporin in a suitable solvent; (2) adding the formulation from step
(1) to a solution comprising at least one surface stabilizer; and (3) precipitating the
formulation from step (2) using an appropriate non-solvent. The method can be followed

by removal of any formed salt, if present, by dialysis or diafiltration and concentration of

the dispersion by conventional means.

3. Homogenization to Obtain
Nanoparticulate Cephalosporin Compositions
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honogeni zati on net hods of preparing active agent
i repopay kil at.e .. cogpesi tions are described in U S.
u Ea?éng[ﬁg$ﬁgf5‘6%§ﬁgagfor "Process of Preparing
Ther apeuti c Conpositions Containing Nanoparticles.”
Such a nethod conprises 5 dispersing particles of a
cephal osporin in a liquid dispersion nmedium followed
by subjecting the dispersion to honogenization to

reduce the particle size of a Cepha|&§cﬁﬁé}j]ﬁoclépl\}$_l}%1598pc]*

desired effect ive average part iEip?eﬁhZa‘?l-La%Qﬁ\Jo, EV 917369430 US
cephal osporin particles can be reduced in size in ?ﬁe

presence of at |east one surface stabilizer.

Al t er nNdempRiry horhbRneRAL R RRJ | fi n_be .

cont act ed er¥ h o_tr;]% or_nore gcg'rdffg{:e ler{gta%ﬂ’?e%ggirggnag??aﬁtéﬁmate

bETRROSIIGPS &F feserifey indh §-iRateghNo (3 Hér1 18 doptRinctss ofRiepuriag

aTEHrapeaiid Coipddi i al.osporin/ surface

s qs},atﬁi }?élaz]l er (? C(ﬁ)%é)t%?is t@ ?%ﬁﬁé%g?fﬁ%ps %rgﬁggr}e ’Euc ut 7R 95? BYMRIISER
>t fiepesyinerariicdrscaf ia spphslospwisin a liguisipkispsisidnsnedafin F6llowed by

nFyBiek j roin bat ch nmmde. 4, '
R e B a0h lo IR M s reBucr B S Emtiasizs ea cqplilosporin
Glgﬁ]??g'e@sf&ﬁffemi@mpmsé Pér::icis sizé\nmehslepharmbb@dp@ﬁclfesq!ambe Seduced
t; : Lt cul at ce ospaorin,  co oSItilon
st LRGBSl SR S0l SRS

tRagtknies|cay Ye comptadseth e ob Mm@ SutfaceNtabAiZBARMBSURRNS or afier
10 sdqllﬂ%ﬁogﬂ]g}‘ 58 ha o%% rin )i\nth stabilizers, which is
injected Intora 20 gaﬁém tent; icgh bepdded; orthereephilgspodn/surface
ritabilzgecompbbidonl sitfet BéfbreQfuringCorGRNAL S50 fy'dhéﬁoi%lr&tegsq n
e

fh.eeze at a,[)rate sufficient to mnimz
ct %%trsé?ﬁsicﬂlé § BANURRpd Fqntapeusly o5 A batelmedd. or mul at i ng
nanostruct ured cephal osporin particles. Depending on
the choi ceqof sokygatic MethRIBIGH to BHRfigSSi N
15 conditions, theNnsRpaRfduldte rin
S LGP ORI |

particles can have varying partrc
the i goltgti on. st etp the nit r_%aen and sol vent are
r emov EACHFFdRsthedof fomming the dssir apnopaticulagghblampadin on
06mpositIRiif e e bhahash s Leles. As a. .
conpl erreritgyr?fr?tachﬁo?ogy 1ta %ﬂg%_ﬁ ﬁsﬁ%"%@é%‘“}mﬁiﬁ Fpreanic
CURIES a8 FORY butiom of gephalosperin vath seabilizgrs| whick itinjected into a

20 J BRfid 68 al i Lcl W th greatly .
A i R T S T S

§28 2t friadesubfiicdent fynindmiza srysieHigatiincand particle [e@eWE A8 LR Bulating

SHosil e . L0 Mith.stabilizers an
oy AP EADROLR RRALL PhiedBe B e BPES o Fabreutmvemuand
Poceshias C@Wfadhfbl}annwtigﬂ&u cqsphz]ssﬂr?yia @hﬂic%eg 34 R Qhrying
e-ar.yl t the resultin
e o ey MR RN, B e nlasefanolvest bawraovs under
25 ¢andisiops thaQuvoidbagg ROBHLOR br Afena RO theegiAdR3 006, 248835
L1 Wa g resminidbidntabe technaldermh sprqul £ 3 ETL /. 1~0
~1y. 415 9 fomiplqEentary techngloey 46 SELta rsptddenezing (URFBma@8o be

BT to created equivalent nanostructured cephalosporin particles with greatly enhanced

surface area. URF comprises taking a water-miscible, anhydrous, organic, or
organoaqueous solution of cephalosporin with stabilizers and applying it onto a cryogenic
30  substrate. The solvent is then removed by means such as lyophilization or atmospheric

freeze-drying with the resulting nanostructured cephalosporin remaining.
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Met hodol ogi es to Qbtai n Nanoparti cul ate Cephal osporin

= COMDO%H & IS 5 An el -tﬂigﬁ; nmet hod of formng the desired
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nanoparti cul ate cephalosporin conposition is by
tenpl ate emul sion. Tenpl ate enul sion creates
nanostructured cephal osporin particles with
controlled particle size distribution and rapid
di ssolution performance. The nethod conprises an

oil-in-water enulsion that is pr epargqm% B@clce%ngllL§P5gg PCT
i 91736

with a non-aqueous sol ution conpgisi :
cephal osporin and stabilizers. Tﬁ% f(r)m%)lar %Ng'Esng%%wUS

di stribution of the cephal osporin particles is a

direct resust ofghiiBios! &hgéoglégjsmWLiSi on droplets
prior to | oadi ngyyg S orl&ﬁ a property

whi ch can be cont F)%Fﬁec Ezf\érig p (l%ﬁlgrz"é ol"fPot“I’ﬁ"ES

pr ocesgnothti hd} - h sel ected use of solvents
and st abi i zerg(?d@{m%%{rl?g?%%? P‘f‘waﬁ%ﬁmﬁt&ﬁ?@v&apwrt h

n SZIBPOSfl?ﬁ pY bistomnla@stmadioh. r Tepeptite grgultsﬁu I@&t@&g ﬁfﬁowugnm@
Sedorsl ! are r ved, an e stabilized _
nan ostB rplj% tEl S)? }e%c?{feg g" S 8?%?%@ B@%Flﬁ S158 FFP&“@%" afpdgrapid dissolution
r Beévareat. THanictws comptiseh a1 Piid- WateArhnh 1GibA that is pre ared, then

i,es can be achi eved by appropriate control
ggr, %?2 Ic‘;‘g'%s% 0G-2d8dF £918H0 compriag s gephelosperinapdishibilizers. The

NeaTbgesize distribtiton dRRNRPRAGDbHN LIRS iatd'irgéﬁesgjt o% BE size of the
v]ﬁsrkt i an ]e%ﬁo The inyention provides a nmethod o

i ACT eas i 178 5 XY 1 frading with thsfcephalosprinl aomrppattynyhictseantve

asonteli@od obiRized irfthEgrdce IRt £qud e

subj e a@t ) Suck:) h :':l et hod g onpl:gﬁgéé%sﬁ %%)ér’ gﬁl{élggl%cqﬁ? W&t pofyents

t BIS LB E T UHOR s iRk iisachievediwith 6 omsupprEes Oistvaild ripening.

cSubpEqushtRY R s6RBkah@ SRS J | orin

C th‘)? gf’) si t %cg)n, ?i n accor dg{#@g T%J(%lﬁd’gai%gn as?%ﬂfbed nanostructured

p

: PORT PrEtifles 457 Ereoveres, Vrmiouncephalaspatih phitibies sofphdlogies can
it seliowd 130 @heaL @5ntro@§f;¢}5ce§sﬁf’{%cbo%§l%t er, about 30%

greater, about 20% grea out “1d% greater than
a conventional cephal osporin dosage form The

conpogj tions of the invention are useful in the

treat fent SFethpdsoEUsing the Nanapartioulat¥he conpositions
are ef f ect Corhalespprin Compesitiaus efithe Inventiod bot h

Gram positive 30 and Gramnegative bacterial strains,

and cZhe bwent®aprdvides & ' 167 318! cephatospori
B Wi 0] o
Nomprie8 draflP 8diiaistering to a subject an effective amount of a composition
comprising a cephalosporin. The cephalosporin composition, in accordance with standard
pharmacokinetic practice, has a bioavailability that is about 50% greater, about 40%
greater, about 30% greater, about 20% greater, or about 10% greater than a conventional
cephalosporin dosage form.

The compositions of the invention are useful in the treatment of bacterial
mfection. The compositions are effective against a broad spectrum of both Gram-positive

and Gram-negative bacterial strains, and can be used to treat many types of bacterial
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not limted to bronchitis, pneunonia, tonsillitis, ear
wmdnﬁec“mqm$m$3|pm@h,wnfect|ons skin infections,

gonorrhea, and urinary tract infections. The

cephal ospori n conpounds of the invention can be

adm ni stered to a subject via any conventional neans

including, but not limted to, orally, rectally,

ocularly, 5 otically, parenterally (e.g., intravenous,

i ntranuscul ar, or subcutaneous), |ntAg&h§;ggaé NY¥.P 31,598 PCT

pul monary, intravaginally, intrBggedsMAERIbeYNG. I HBES] 433\69430113

(e.g., powders, ointnents or drops), or as a bucc

O nnqhaimgl bus pétdimniteAso bioRchite bﬁt‘uﬁmonfahﬁn;lﬁfn@ ear )}1'1?40‘38&5 sihits
animal , preferably a

n
i ncf:C 8“?1 %g 'ﬁaﬁ‘ﬁﬁﬂs EPROTENS R FnarT Hécttﬂefpmn@at i ent and
subj ecﬂd&yhﬂ&pﬂﬁﬁ%mﬁ&ﬁ&%&ﬁ%ﬁh)ﬂn cénobe%qﬁﬁ) g’tered Q5 subject

suitabl e for parenteral ection may c
phErd F%F’&téﬂnflg}neaﬁﬁ E’éb{dﬁ’ﬁl tapiimited thuétyu sectnﬂly, ocularly,
5 neti@lygakthtetAlyYt b O S ions. Qr
e S|yons nd A ?e?%aégigg%r S Cglrlarf (grcsgﬁs FOF QNS> Jriracitegnally,
s POy, IHW@S@P}% infegpentprsally, docallyl (s epcsidens oinmiaiirAsops),

br itk 6 AISEHD ARG ATPAG NS CALLLEE % A IRDLS,

sol vent S tles 1nc eedt Pfa‘ﬁ?ﬁ to mean an
péfigal Breteﬁb@[f)‘}’m@m?@l ymltidmawlhmmfmy nemauginy Cﬂle,ter& atient and
gﬁ%j“e@{ﬂ{iyb@lﬁ?d&?gc lalﬁflg(ea%l sui table m xtures ther eofp

veget abl’e ol such-as ol i ve oi ) and injectable

10 or ganiGomnositioss mitahle &s pevetigtal ﬁﬁ&ﬂ&@maﬁg&ﬁggge%hwlﬁbé&‘ally

CER I Rk BB ol OB o lprraaoerpsiontes
r@qﬂmorsdandpsaarﬂe wdveless fofretdhstifiBoC AeLsi@ile & e%&%[éﬁoﬂfﬁﬁns or

of surb[ actants._ The nanoparticul ate

S rocl)’t%porl rﬁ%sooﬁﬁ‘&ai ?aGH%O“ﬁﬁ%d %Q%@e@éﬁ‘taﬂilqifs ddpenisanelsents, or
S\whhles ﬁﬁllﬂﬁlgpﬁabﬁ"ﬁﬂl&(z{d@g polBlsi(prbfyle sl f, V\},‘ﬂgyl?& gycol

e n ents. Prevention of t
15 )chm gﬂT 3&@ e Eémémrﬂéf‘dquyveﬁ@ﬁblg ois @Gneh dsadiveoil)end
anjectabslé blfgti]ﬂg adterd GRALLS eth§pcqght@SPro;Wi‘ m&ﬁtg%%uhbe ﬁna‘l‘(‘?mefit for

chl or.o nol , phenol, Sorbic acid

r?é?ngfa é’ %usaé’§? Feating spch asjlesithindey the oiamlmanagé itexequired

Paftitleasze S8 lclse of Bdhet

Pr ol g@ge akc)sor pt i %ngg%hmgﬁﬁf lé%?)gb\g baﬁlgr maceut i cal

form "ﬁnaé’épwcd‘\ﬁﬁ eephplosnoripyompesitiome nof aR6 cagsitadjuvants such
20 depRydriifg, nostearate and

gel atin. A 59 %ﬂlolg%gyelﬁéj gjr;drrgé?e%l%%a%{a 11, dRFVERUGD ofthepgrowth of

HETPRFg @ISRy 4an be ensuod Hyi mnmscbntlmctemhmiwheﬁmgﬂ a4, Such as

hrabehs, rapule ch solid dosage
? or NG, o?%\emglgat%?lvgﬂ&ggen aC%a%q;’(e il Hayplse ’é%@“tm%m'éto

a?rch{dh isofopicl agenits) guch(aa)sugnme sediurtTohieridid) @hid the Xiké. PP Mnged OF
umcjtrate or. dicalcium

S sod
%‘%2 atgaeﬂle ?‘E‘}"pﬂ? H%PE“S?“C& BR 8% ke broyghnabout b the Dag of
25 agents écbvlpg abszﬂpuwa,ysua@@gamraﬂaumn&@@tzaratp%& ER206/ 018835

Attor 31, 598 PCT
Sohd dosage ?onnl\l(f'or ral admmistration include, but are not limited to,

capsules, tablets, pills, powders, and granules. In such solid dosage forms, the active
agent is admixed with at least one of the following: (a) one or more inert excipients (or

carriers), such as sodium citrate or dicalcium phosphate; (b) fillers or extenders, such as
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| act ose, sucrose, glucose, mannitol, and silicic acid,

B CeX BiLpdans -SYGH ERrs icar boxynet hyl cel | ul ose,
alignates, gelatin, polyvinylpyrrolidone, sucrose, and
acacia; (d) hunmectants, such as glycerol; (e)
di sintegrating agents, such as agar-agar, calcium
carbonate, potato or tapioca starch, alginic acid,
certain conplex silicates, and sodium5 carbonate; (f)

solution retarders, such as paraffinaub@ky BRSIQLRL P91 508 PCT

accel erators, such as quater nagy, MG HIBeF gpg\yl )
(h) wetting agents, such as cetylpal cohol aenlg g yggff%gf)%OUS

notgies dicadse; suérode, A66E N8l Mé?nééaé?&}%)i dhddnd

bentonite: and (j).lubricants, such as tal’c, caf%clhﬁ’?n
st%rf:‘??ﬁ%‘?%ﬂﬁ"g]ﬁ@g{ alignetss qgelatia, pdwiindpystsitidenchytcere, and acacia; (d)

glhymebiants, 306H déptylcaldl; &) & . xtures thereof .
For .capsul es, {ga}lgl etic,(,) aér?gé%%ﬁgsa,ggﬂt;tﬁgh 0S46¢ 1581 R CHEY

&R0 PR tapipep stercly §lgigicagidntestain doqplat silpaRgand sodium

5 f QalBndtd) i Ha ' i-ncl ude pharmaceuti cally
accopranta o R ifn Pl e Ao BIGh BRerags Gpet o

e i (o8B0 S L1 8185hol and glycerl
b i i nert dil uent:
cor{m)n‘l3 y u 3 ggdlogﬂetﬁ{ﬁ,eﬁg% ® l?agc;ﬁ.a A" %e%t&rand&s Iubriggts, such as talc,
s BBt séearate; mapndsiupi sigpraiejsolidpol ptityl@ndLplyeblsi @Hfm laurv
E&F&E&Lf}és)’th %i();(i:er?':‘;l aggl g% .15 al c%hoi o soglf]%piﬂlfate’
al cohol ,” et hyl ~carpbonar & pilly, gheglogage ffersymay also comprise
10 abuffivioe agémenzyl benzoate, propyl enegl ycol ,
1, 3-but.yl.enegl yeol , .di nethy| formani de, oils, such as
cott O_#élélélg ggdlgf\! %)é{n 5@ pdgingstratioyy inclyés phaohiceutidaily acceptable
ofthylsions; salntis) susgAdlo SR, Aldl clixi, 15 S8&tion to a cep

halo in, the
tetrahydrof urfuryl al cohol, polyethyleneglycols, *’faﬁpf"gi’h
a@{l{]ﬂ&l %éés?%erffgngsf mg%?olstmnéﬁ}neg (dilpents gpmumonly;pse frethe art, such as water

sertyglien nalesnts, 801biliAify Adek®; and(niBRHiLE SE)&#%%@& g&gljﬁltsiﬁers age ethy]

15 daidé yent s th];a conmposition can also inc uvant
SUGROa LsobiRay. ail‘i‘?. olagfBYcarbopsie |81yt gdetnie, Rentybalsyhoh bimy]
Agendase, pRAGARINCOD L3 buBiGick oL, ARtaRRLEUTLA0adents.

" Tger a%)fu[)i cal |y effective anoun s use
rRUREETY b S ued ail. sepuserm oil, elbs aijecastoabil, amd sssainbail, glycerol,

cerFehg @ tﬂahaatiyl|farcer4{udﬁﬁ3F i.f i-c._phay macol ogi cal _
r Oi(iaisponge for 25 whic Jﬂgﬁeé%%ﬁ%l%?g‘gﬁ"h"rﬁs rsaclfﬁ‘? 1taq, OF wtures
% tessiubpances and thedivber of subjects in need of such

20 treat mRgh ; sized that “therapeutically
ef fecti veesglr}%hu]h%t 81{iﬂa%g%rﬁ irlﬁé g?né?oes opgana S?)E'F]Pfi%%ﬂl‘é‘fants’ such as

strfifrececith eaupifying eud suspindipapess, eivkdterify, oS Salierfuming
gfdgctive in treating the diseases described herein, .
even 't hough such dosage is deenmed a "therapeutically

ef f ectThespawtivaliy effdstivé oot Sdsiusdditbrdin with Ses3Ed: to 4 Len i
H&a?@sﬁaﬂﬁxééaﬁgl?ijndsgres ood that cephal os porfi:sg ) -039 e&!l?lgsporm,
of Fecelpt: 2 s B PTQALes dhs sperifry PlaarppagbiabresnBsS o

25  whicbareghabepdit is BiminRteddd 12 98igh#ibant number of subjects in need of such
treatment. It is emphasized that ‘therapeutically effective amount,” administered to a

particular subject in a particular instance will not always be effective in treating the
diseases described herein, even though such dosage is deemed a ‘therapeutically effective

amount’ by those skilled in the art. It is to be further understood that cephalosporin
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in particular instances, neasured as oral dosages, or

ikt . e Eerign ced e plquq | evel s as neasured in bl ood.

One of ordinary sK will appreciate that effective
anounts of a cephal osporl n can be determ ned
enpirically and can be enployed in pure formor, where
such forns exist, 5 in pharmaceutically acceptable
salt, ester, or prodrug form Actual dosage |evels of

a cephal osporin in the nanoparti cul ahRa&"MPOSet NOS3 Pdog PCT
the invention may be varied to EghésiMuiArhbe s Hy 87380430 Us
cephal osporin that is effective to obtain a desir J

t Idesaapﬁeare it parti@fdaQigdhcésDmeduR@lal by h@h’é éégég}%gl IteFe(Pan?po drug

veg ofaad h@t ation. The sel ected
ar 8 or& ‘%‘Ié'h pon the desired therapeutic effect,
the r OOheoﬂfrdlﬂﬁmsﬁlﬂlﬁhﬂ@f)ﬂ)r@aate ]dﬂtL n%’%\-ﬁgﬁ-}( aocﬁlg]lbaﬂospmm can

Sm ni stered cephal ospori n, esire
t %g? ?Fé‘ﬂ?e egﬁ)bncag}( h‘éjrcapéi’étempk)yedjomgeefom ot, where such forms exist,

C fhafhdce QAR e RMIL &1t eﬁ&c&gﬁ%{?ﬂ? o Aﬁé‘ég‘?‘ﬁﬁge{lﬁ@ls ofa

subnul tipl es thereof as$ m
d5FAPgLORReEE In the ngfopprtigelatg ﬁd@p@ﬁtmsl of ﬁle\m%ﬁtion hiyge viaHied to

S p6fin fah G R @ b @ 510%}%5‘1{1% (l:stpo egt;veL{?] g{’ti EX glggdé\ﬁ%‘larl)EUth

10

15

20
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depend upon a va
dEgpamse fr a pardicwlar qompamu«m' aqdhlyet}ncm]l oFgimalistiaBem oS elebte® Bosage

aghi eci f.ic_agent or
con‘pgﬁs{(??florggﬁ énﬁ Ié%ongﬁ é %%gréf’ef"i Eegﬁcgﬁ?%r%?e of administration,
chapeienay erﬂle@dmmmd ce;ﬂ)hleslﬁ@ﬁ thb 8ekired\BigHdn ofg:xeegﬁcﬂl and
heal it sex, and diet of the patient; the tine o ’
mnls?ratlo route of adm nistration, and rate of

excr etD“’”geaﬁ“‘thﬁpm maly RStk EH Rbulls of & -
in conbination or c olltib?:l SPBRfigles thereof

t dr u
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(21.05.2007) PCT/ US2006/ 018835 Attor ney Docket No. P

31, 59BhRTtEcEopess o8 pldinhoebidabbombundMin M6 A LS teatment

of disease states depends on a variety of factors including the rate and duration of

delivery of the compound from the dosage form to the patient. The combination of
delivery rate and duration exhibited by a given dosage form in a patient can be described
as its in vivo release profile and, depending on the pharmaceutical compound
administered, will be associated with a concentration and duration of the pharmaceutical

compound in the blood plasma, referred to as a plasma profile. As pharmaceutical
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5 meyde descriRdd debyraBOR r{idiim&kal 2 G Th i GRS R
DAL gLy Docket No. b 31, 608 Pﬁ%apﬁeggés%ﬁﬁgg fwo
aa[l)((sé fnaKI%fe é@n -,agﬁglﬁrg)galusnd plasma profiles exhibiting three peaks may be
described as “trimodal.” Depending on, at least in part, the pharmacokinetics of the

pharmaceutical compounds included in the dosage form as well as the release profiles of
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admi ni stration’ to a pat| ent. In one enbodi nent the

present invention provides a multiparticulate nodified

rel ease conposition which delivers a cephal ospori n,

for exanpl e cefpodoxine proxetil, in 5 a pulsatile
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Alternatively or ad t Ional Iy, %(0 NS @gﬁwumon ofe
§8W3$1mquftbqapxp$e@¢ Jggen’my corrpr ise a nodified rel ease

mat 1 i BEkS) @ﬁnefg% n ﬁ%%te of receipt:

21 May 2007%( 2 8% ?BX Pofagrg dprovided a5
Rhargrepeyjicthsoposifim haPingh, fﬁﬁ&oﬁlﬁa'nent comprising active ingredient-
containing particles, and at least one subsequent component comprising active ingredient-
containing particles, each subsequent component having a rate and/or duration of release
different from the first component wherein at least one of said components comprises
cephalosporin-containing particles. The cephalosporin-containing particles may be
coated with a modified release coating. Alternatively or additionally, the cephalosporin-
containing particles may comprise a modified release matrix material. Following oral
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conposition delivers a cephal osporin, for exanple
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mmmzmgthetlme -43 Date of receipt: 21 May 2007

25 (21. oﬁcc’g)ﬁm@ to I%ﬁfﬁ)hhﬁgﬁélﬁbmgﬁ%&nt inbertiohthe corfoshion Lan be

| ~
JleSIgn!ed to’ produce a plasma pro%le that mlmmzes or eliminates the variations in
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plasma concentration levels associated with the administration of two or more IR dosage
forms given sequentially. In such embodiments, the composition may be provided with

an immediate release component to hasten the onset of action by minimizing the time
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The term "particul ate"” as used herein refers to a
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each mgﬂemﬁ] or . di
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conpri se ac?l?%l?llg%ea%ggnponent -44 Date of receipt: 21 My

2007 T21tems ROOTY coATDIB2REdHEESBRfers to formulations which may

spread as the result of their movement through a semi-permeable membrane into a

solution of higher concentration that tends to equalize the concentrations of the

formulation on the two sides of the membrane.
The active ingredients in each component may be the same or different. For
example, the composition may comprise components comprising only a cephalosporin as

the active ingredient. Alternatively, the composition may comprise a first component
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conprising a cep al osporin and at | east one subsequent
conmponent conprising an active ingredient other than
cephal osporin suitable for coadm nistration with
cephal osporin, or a first conponent containing an
active ingredient other than cephal osporin and at
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w_

mg. The cephalosporin is preferably present in the first component in an amount of from
about 0.5 to about 60 mg; more preferably the cephalosporin, is present in the first

component in an amount of from about 2.5 to about 30 mg. The cephalosporin is present
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As will be appreciated by those skilled in the art, the exact nature of the plasma
concentration curve will be influenced by the combination of all of these factors just

described. In particular, the lag time between the delivery (and thus also the onset of
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device in which cephalosporin release may be osmotically controlled (both reservoir and
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must be an important consideration in the development of reservoir devices. Modeling
the release characteristics of reservoir devices (and monolithic devices) in which the

transport of the drug is by a solution-diffusion mechanism therefore typically involves a

solution to Fick's second law (unsteady-state conditions; concentration dependent flux)
for the relevant boundary conditions. When the device contains dissolved active agent,
the rate of release decreases exponentially with time as the concentration (activity) of the

agent (i.e., the driving force for release) within the device decreases (i.e., first order
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approximately equally to the release. The build-up of hydrostatic pressure, however,
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plasticizers may be fugitive, and simply serve to aid film formation and, hence, decrease
permeability - a property normally more desirable in polymer paint coatings). It was
noted that the leaching of PEG increased the permeability of (ethyl cellulose) films
linearly as a function of PEG loading by increasing the porosity, however, the films
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which might be suitable for pharmaceutical coatings, due to the ease with which a

polymer latex may be prepared with surfactant as opposed to surfactant-free. Differences
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cont aiMeéthedstfbethel prégarbiich TR6MoW HHHSBEres AR veQRdEdindit h
15 aHslgeI I .thab was eroded by gastric fluid. The rate of
P ETBIETP

re HES V'R dormrA by Prosripeasobition of ethanpl/lighloioneshane
c@nfal the ru@fand PElymet. ©nlpoliidd | | i '
Chrougt tﬁoﬂ?‘%é‘“sﬁeﬁ‘) On ol B Pt H LBl R363Rg
tcﬁgtagﬁ@ e@ﬁ??ﬁ@@b’?’%@‘ﬂ@ﬁb’ entipartictes cysecoheapyatiohdype process
CFeiTe wllch iR ik, i ﬁ?ﬁﬁg | TBy
mrc rospheres I(\)/gaglgg's&lggsg&? f]egﬁ)pr e aﬁogﬁl éé %Ftcl)l? S'ﬁ—gqcf’ SWIC
R aive 8 bardshelledenarticleonciosipg the divig dissolvedvin the
20 dicHi ar i a sol utian.o .
R R B B B BN o WP Pl it partite
Shwalter ddfsing thiongh the siellerbechserand @rbubble @the SurfRE BEGhe

GaEdoal Pty ' rse I r/drug/sal vent .
o Pl T B BR8P e Hissbis, iR B Wit
Eg@d be r?pqybd bap 'pﬁkﬁgd q(fdhﬁT@ ol dirﬁ@@hﬁfohﬂc%] inrtge Wﬁlsxly Fﬁ%hl}aﬁorous

.S > t oplet.to.glLve a hard-shelle
D ar%-tulg’ §’F’ e%gcﬁgﬁ%%gﬁe%gavf ﬁ{?o gﬁt‘dlgdeaq@ 4| Lhgmptgixitype microspheres were

25  prepared by dissolving the drug and polymer in ethanol. On addition to water, the ethanol

diffused from the emulsion droplets to leave a highly porous particle. A suggested use of

the microspheres was as floating drug delivery devices for use in the stomach.

Pendent devices
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then generated within the particle which, after

gt fif g i eoritEhroyol vk heweshel |- was observed to bubble to

the surface of the aqueous phase. The hol | ow sphere,

at reduced pressure, then filled with water which

coul d be renoved by a period of drying. No drug was

found in the water. Highly porous matrix-type

m crospheres have al so been described. The matri x-type

m crospheres were 25 prepared by di s,agj)gﬁbygogﬂgg graigh 598PCT
and polymer in ethanol. On addlEk}s}esstmaﬂ/\ﬁéb%fNo 917369430 US
et hanol diffused fromthe emnul si'on droplets to | eave

a_ hi ghym@es elataplahd i ednge oﬁﬁé&%%&seaga §§cs%%d aﬂtﬂﬁgre}ssants

mcr%s heres was as floating drug ery evi ce

u§%E- P¥ TR L ap seeHinkeesig@nly @@d@te)e@ter E@X[Iatte:lasfprepared by
r e@@b@i e@@&oﬂ@Myﬁ&%hG@ﬂas%c@@&@op%&?é%ﬁ 6/ 018 e%%gssed

At t or ney
Eﬂ’ﬁ?‘@?ﬂ 2 sxchange Fesiysucicthatthe B@M@ﬂendl@rouﬁs memn@a‘ned to their

T S aofh, cBAESPLadib e R S IS B By AR apeeer

pBP]y(acryI ate) ester |at ex particl es prepared by

aqueo I rization been devel ope

Those PR 1o o ABLITE bR eliin Harorih foxe erngumtesized

r with A psudeht drigbttached. Dolsqgﬁéasms elvetieanhl pﬁ?w@a & »lcﬁeh(%‘ﬁﬁ% is
catal yze the

+ S 4 5B LR 3Bhter kRS Sheckipal Bpaie s pelyamvydres

Dragsedwﬁ(ma aloelestinadd mﬁ?ﬂiet(ﬂseﬂgiréﬂiﬁ{diby r@d@qn%gns%l% chloride with
si ze a penden ru

TROEL fetip elagli%d%@ Eﬁwmﬁ%fe@w&a benzaifhaid) séreused

dﬂolfgrm smabiauwith 4 @cendPDERIRBEdrRY
bond pol yanhydri desm%o rerrgia%{segdf n#gn

em cal
OB ooyl Tasog b1 Belimoris it bases ble Goriongasaarriers
adfiparafakaiticsl @mithds has A1BEbedh ekcrib&E hacryl oyl chloride
and the sodiumsalt of nethoxy benzoic acid) were used
to forma matrix with a second pol yner (Eudragit(r)
RL) WEngéridhRased the drug on hydrolysis in gastric
fluid, The use of polyneric Schiff bases suitable for
use aEDEHF FPatings copsishifptheeositive pAymesi Typiahipthe pblmers are

kemoxfiees Eﬁﬁﬁ%rac@@er?ﬂ{tﬁr\ig \Lz{télnagl Ent I %} e@g{gh é)lqlsthe polymers

consi st of sensitive yners.
p&WF@nw\@lhmr @myllva@e)d tlwpdlynmr E!Icﬁﬁhgs\/cﬁﬁ Yhekdfére b€ designed

H t he polyners
o habuR e ST o el ] Forind Sy ieeine fom
e envingsmentior theetoafach érohﬂhd ésip i@ eb dissolve in the more alkaline

environment of the intestine.

Osmotically controlled devices

The osmotic pump is similar to a reservoir device but contains an osmotic agent
(e.8., the active agent in salt form) which acts to imbibe water from the surrounding
medium via a semi-permeable membrane. Such a device, called an elementary osmotic
pump, has been described. Pressure is generated within the device which forces the active

agent out of the device via an orifice of a size designed to minimize solute diffusion
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stomach, protecting either the drug from this

e YL PR i, Oy he-gt@mach from the drug, but to

10

15

25

i ssol've in tHe noré "al kaline environment of the
intestine. Osnotically controlled devices 25 The
osnotic punp is simlar to a reservoir device but
contains an osnotic agent (e.g., the active agent in
salt form) which acts to inbibe water fromthe
surrounding mediumvia a sem - per neARbRefBBNANS: P 31,598 PCT
Such a device, called an el errenEﬂ;erss%meaN9W91m§43oUs
been described. Pressure is generated within th

daxhnle @reviintig thobERuptdTa halobtig pre@8RtheNvhih cehhﬁve the effect of
gFl ce. V|t$efan orifice of a size designed to mnim

BEASEi RS Q1Y Pressyye gk charging the dimpnsionsiofithe derte 7Wh11e the
( ZdkerQSl. vRRE) offiteTdel/122 QQBL A BBt ant. dnBlin
Attorney Docket No. P 31,598 PCT Ex éféelsss?nlvg‘;e% g or
NSEtEipdgelrteimshe dogiceyhen the prleaseratd Ingxamh eotistant deliveringa
a vhifle QghAtd @e psﬁﬁﬁ%@ol%@&i%m ch can have the effect
of decreasing the osnotic pressure and changing the
di rensi ons of the device. Wiile the internal vol une
of th and there i s an excess
of so?%g%icgg)étgtﬁgg H%r%Pef'u (?eonbf n the device, then the
r el easkonelithic rdewaepsrisvc:bmsmaapbred elihy poliyeletdlytOgdlOWHIE swell
e sol ven take, Electrically
sgllﬂgrﬂu Ifggtex%lgﬂ?l& aélaes’f et Z slectggal sHiny # ? {sapRlisfsopeinga ﬁ}%ﬁ‘ée in pH. The
b@éﬂasmemw mddtuaecmzy gahys i Geppliddeugentto ateds ao88thnt or

Pmle efea%xa} an external electrical stimulus is
e SH ®a change in pH The 10 rel ease may be

nDduIated by changes in the applied current to produce

a constant qr pulsatile release profile. Hydrogels
I'n ad(sléli"?r(?ﬁgfo their use in drug matrices, hydrogels

find useddifo@tothebede n@ﬁm &u@deer@dfogak ﬁﬁ@ﬁéé]ﬁgtnhﬁ&ﬂér of

such r exanpl e, t contact lenses vari ous
sla-PlPe‘ﬂFﬂﬁPé}?f‘gons SR qsh@r example, reft evdpst bpsegjgand yarious soft
MadhldntcehdRat aRse Cephal osporin Conposi ti ons Accordi ng

to anot her aspect of the present invention, there is
provided a nethod 20 for treating a patient suffering

f MetRoRRbNUARE MY difidd RE ! he step of

adm ni steri n% a tl her apgg&tgpggﬁl?ﬂgﬁleé&ﬁ&smgmunt of

the cépiardinge Mﬁh@@mts@ftthmremt inbentiopyrtiere istprovided a method
|fgy§é%h B phknt rm Advant.ages of the
net hod gf Phe rf%gue]%rﬁ%hll nven?}%rm%r ahaléc%{n?%gf%g?ﬁtﬂ’of

i admin gterdingsd ﬂ;grapm@qa}bmﬁtcnwmduﬂdofh]ye @phalespbtifd B&hposition of the

Bikskhh$ention in solid oral dosage form. Advantages of the method of the present

invention include a reduction in the dosing frequency required by conventional multiple
IR dosage regimes while still maintaining the benefits derived from a pulsatile plasma
profile or eliminating or minimizing the variations in plasma concentration levels. This
reduced dosing frequency is advantageous in terms of patient compliance and the
reduction in dosage frequency made possible by the method of the present invention
would contribute to controlling health care costs by reducing the amount of time spent by

health care workers on the administration of drugs.
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concentration level'S.™ This reduced dosing frequency

i s advantageous in terns of patient conpliance and the
reduction in dosage frequency nade possible by the

net hod of the present invention would contribute to
controlling health care costs by reducing the anount

of tinme spent by health care worker gu6fe} D8cket No. P 31,598 PCT
admi ni stration of drugs. -58 Dakgyeds MEFEAHRE No A .

2007 (21.05.2007) PCT/US2006/018835 || | ?; ~: W69430 us
... |1 Inthe followirrdxhmptes,allpkrcehthgek hid weight by el | Otherwi

| ~ Fg;.. |~ v é]a~a~" At tpor neyg Dockvg?gI\Io.ywlg %ﬁmg(@% otherwise
petfted Sl teral " pyifipd Walse|as Kepd trgughpriibe F3emplss refars tohventer that has

- f obdn@iiified By pd¥Rhe & thrdhgh m&ﬁﬁfgﬁﬂgﬁ%y@éﬂ W5l @Rt 1_ul?%eé-stood that the

wei hs unl ess otherw se state term " puri

wexaplesze 105 dlysrative pyipeses onlyear@bshongt @st tresfilersettdastBititting the
t it 4% e [ it through a r
T eees R R i <pli6 2 RSN 8 slope bl e pofiow.
exanpl es are for illustrative purposes only, and
shruhiprioj be interpreted as restricting the 5 spirit

and breadth of the invention as defined by the scope

: ' I EXAVPLE | Multi ticul at
et e afEbab Kl omp el ontaigine f foesaame Procet
P t] A mul ti I cul at )di fied I
compost Prsticu B it el srugtien s pinars i presen

COMPItioB congpuving amiBchediate feRh&IDMHpEHP A o &REd Belease component
nent contai ni ng cef podoxi e

|fi.ed release co
g‘%g‘ié‘é‘ g celf%(’dﬁi"@ﬁd’r“@%%g’§ Prprregrg follews a) | medi at e
Rel ease Conponent. A solution of cefpodoxine proxetil
(50: 5@ay ac @minedifieRelbasd Cofipdrempar ed according to any
of the fornmulations given in Table 5. The

e sélytiqanente ot s brékERIN50:50 t0ERiC r?%%uﬁﬂ tlbg_[?}%/&.{%l agprding to any

i | ds t | evel  of
e folians ysp 1 Trblendy, Theametbylohepiate splatian (lthert coated onto
Goggateil $ead fo.a 187D ' : : f|uid bed
c a?ﬁ%? %}& Z;oparaat Ssgf%&}¥dg§r1?natel¥ Egb?%%%gé ?Flgfﬁ) e%mnolfsﬁghgor example,
iRt CRCE 3 (Gllatt Reotech htbnleaieeste T AB) Elvid Bél domtimpkipphitus to form

rted BRES8t RSN .0NS unt, % (w
I ngr edi eﬁgm(qi) (i .3?3%%%% Sﬁgn’ge“ roxeti(l \i\% 0 13.0

TABLE 5
Immediate release component solutions

Amount, % (w/w)

Ingredient (1) (i1)
Cefpodoxime Proxetil 13.0 13.0
Polyethylene Glycol 6000 0.5 0.5
Polyvinylpyrrolidone 3.5

Purified Water 83.5 86.5

(b) Modified Release Component
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Pol yet hyl ene d ycol B80d rgc_e'gpt:@_l gm;gom (21.05.2007) PCT/US2006/018835
Pol yvi nyl pyrrolidone 3.5 Pu“tflggd \é\gt (E)!at 23.0f5 ?gégi ot
"oy Mpgiafived Relwase: @onmponen - ;
g‘i)ﬂl\"}aw;’@%@%ﬁ(2"?".4%2{@2%@7) PCTI US2006/ 018835 FD 1E.
Attorney Docket No. P 31,598 PCT Express Mail Label
No. EV 917369430 US Cef podoxime proxetil -containing
del ayed rel ease particles are prepared by coating
i mredi ate rel ease particles prepared according to
Exanple 1(a) above with a nodified nelaRIDERANDE 31,508 PCT
solution as detailed in Table 6.EXFQ§5 MR NG, E91089%®430 US
particles are coated tpg\é;ryl ng levels Eg tggg .
appr oxi odbyimeProXetid \Weht @ela{ledi8leBd pattitles ' ed B
5p1|‘ol ui o?ml;ie ,gppg)r at us, TABLE 6 ffodi_fi ed re?easgrgrgii %'
c dzﬁﬁtbqgémn qe];@seé)@rtmlqs Brepared generding ’%R)&\Me 1(a) a.b.oye with a
| nesdRadd8leadel cbat(rlgi shiutibh be detdiléd il ¥abid & "%.e G%E%Aia%\ééléészz pasticles
10 Eudragit(r) 49.7 42.0 47.1 53.2 40.6 -- -- 25.
1zay%cqgt?d§%§qwg )levcls up-to approximately3d 3@% wibghh gain uSing, Xobexample, a
El.fﬂﬁ(ﬁ@dtaﬁ,f,araﬁli == -- -- -- --25.0 15L 12.5
Pol yvinyl- - -- -- 0.35 0.3 -- -- pyrrolidone Diethyl -
0.5 0.5 0.6 1.35 0.6 1.3 1.TABLEght hal ate 20 Tri et hyl -
-- -- -- -- -- ModifiedireRase compomnecdating sapydns 39. 8 33. 1
37.2 45.1 33.8 44. 35 49. ddomb % al/edhol

Ingredient @  G) G Gv) (V) (vi)  (viD) (vii])

Eudragit® 49.7 420 47.1 532 406 - - 25.0

RS 12.5

Eudragit® -~ - = = -~ 5435 465 -

S12.5

Eudr agit® - -— - - — - 25.0

L1125

Polyvinyl- - - - 035 03 - -

pyrrolidone

Diethyl- 05 05 06 135 06 13 1.1 -

phthalate

Tﬂethyl- - - - _— _— — — 1.25

citrate

Isopropyl 39.8 33.1 37.2 451 338 4435 496 465

alcohol

Acetone 10.0 83 9.3 - 8.4 - - -

Talc' - 160 59 - 163 - 28 225

' Talc is simultaneously applied during coating for formulations in

column (i), (iv) and (vi).

(c) Encapsulation of Immediate and Delayed Release Particles.

The immediate and delayed release particles prepared according to Example 1(a)
and (b) above are encapsulated in size 2 hard gelatin capsules to an overall 20 mg dosage
strength using, for example, a Bosch GKF 40008 encapsulation apparatus. The overall

dosage strength of 20 mg cefpodoxime proxetil was made up of 10 mg from the

immediate release component and 10 mg from the modified release component.

EXAMPLE 2

Multiparticulate Modified Release Composition Containing Cefpodoxime Proxetil
- 60 -



Acetone 10.0 8.3 9. Patcof gecgipt 21 May 2003 Q1:p52007) PCT/Y§2096/018835
5.9 -- 16.3 -- 2.8 2.25 "' Talc is sinultaneously
= PP RdE oy ¢pegting for fornulations in  colum

(i), (iv) and (vi). (¢) Encapsul ation of Inmrediate and

Del ayed Rel ease Particles. 30 The inmedi ate and

del ayed rel ease particles prepared according to

Exanple 1(a) and (b) above are encapsulated in size 2
hard gel atin capsules to an overall 20 ng dosage

strength using, for exanple, a BoschA%eﬁﬁg)cQ(@tNo P 31.598 PCT

encapsul ation apparatus. The OVE:E;ﬁ\éslsMﬂH%%\r&Ef §‘197t35‘943ous
of 20 ng cef podoxi ne proxetil was made up of

fromthe 35 i medi ate rel ease conponent and 10 ny from
t he noliuftipedictiedeeasEfiddaBRAR @%odoxﬁ?gﬁgkéﬂ%omﬁosmons according to

NHJt|$art|culate Mbdi fi ed Rel ease oSl t

aRdnmediate relpase cgoporgntDatl @ noddified release
r 13 h&%n 20 6/ 01883
| b T Ll
m@%“‘é‘f?@%‘%@d&@g 7(Wlﬂdl(®art| cul ate nodified rel ease

cef podoxi me proxetil conpositions according to the
present invention having an i medi ate rel ease
conponent and a nodified rel ease conponent having a
nodi fied release matrix material are prepared
according to the 5 formul ati ons shown in Table 7(a)
and (b). -61 Date of receipt: 21 May 2007

(21. 05.2007) PCT/US2006/ 018835 Attorney Docket No. P
31,598 PCT Express Mail Label No. EV 917369430 US
TABLE 7 (a) 100 ng of IR conponent is encapsul ated
with 100 ng of nodified release (MR) conponent to
give a 20 ng dosage strength product % (ww 5 IR
conponent Cef podoxi ne Proxetil 10 Mcrocrytalline
cel I ul ose 40
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Lact ose 45 Povi donde of rereipR2E Y 39E 111082070 BEKURII06/018835
Proxetil 10 Mcrocrytalline celbl) ulsgse 40f lElédr agit(r)
WRSIASIL RAy oo ph Ge-TABLE 7 ( mg of IR
! ﬁo%oﬂnlﬁ?\"pg éﬁéﬁbls%l"gt ed with 50 nmg of nodified
rel ease (MR) conponent to give a 20 ng dosage strength
product. % (ww 20 IR conponent Cef podoxine Proxetil
20 Mcrocrystalline cellulose 50 Lactose 28
Povi done 2 25 MR conponent Cef podoxi me Proxetil 20
Mcrocrytalline cellulose 50 Eudr agA&an}yﬁoa&_tNo_Pm,sgg PCT
Povidone 2 30 It will be apparBRredsMiNDNE REIEY 8173430 Us

the art that various nodifications _and variations c
be made in the nethods andrgenpesgiyions of the present
i nvent i oNE0whE bRt confREH: is dABapshIAY LAE 1%8&1{5& diffgOPe
of the i nepiabé QIR) Mneﬂttto éﬁeb% ﬁ%%gagre filn Sroduct

present invention cover theg, g?fi cation afm
5 vari at i Rn@pbnédie i nvention provided they come 35
Wi t hi n ¢Cdipodosierdtetdine appendgd claims and their

equi val@kderytallifelcdi@ioge Of recejpt: 21 l\/ay 2007
(gl. OS.]ZaQngrytI%CT/cUSZOO%/ 01883%5 11 Tkr'"a ,,,{{,, )

r Il -pdvldofe =3~ U; i 11 1K, ~i S I R I X
10 ' Tp{f i%dg;cgﬁ%oﬁm orney Docket No. P 31,598 PCT
EXPT €5 CHdbrbfidbdlp: EV 917369430 US
40

Microcrytalline cellulose

Eudragite RS 45
Povidone 5
15
' TABLE 7 (b)
50 mg of IR component is encapsulated with 50 mg of modified
release (MR) component to give a 20 mg dosage strength product.
% (W/w)
20 IR component
Cefpodoxime Proxetil 20
Microcrystalline cellulose 50
Lactose 28
Povidone 2
25 MR component
Cefpodoxime Proxetil 20
Microcrytalline cellulose 50
Eudragite S 28
Povidone 2
30

It will be apparent to those skilled in the art that various modifications and
variations can be made in the methods and compositions of the present inventions without
departing from the spirit or scope of the invention. Thus, it is intended that the present
invention cover the modification and variations of the invention provided they come

35  within the scope of the appended claims and their equivalents.
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cephal osporin conposition conprising: (a) particles of

™ i ephyal @spor i:nEheviing an effective average particle
size of Tess than about 2000 nm ahitbrdy)Daleet s $L3159€ PCT
surface stabilizer. 2. The corfxpsist Mail LabelNREW 91,7369430 US
wherei.n the cephal osporin is cefpodoxine or a salt or

HeHAVISICIA d8f. 3. The conposition of claim 2,

where the cephal osporin is cefpodoxine proxetil. 4.
Fhe cbfigblsinanapartiohlateicaplmlobporisherpiositisheongsRfia! 0spor i n

partigl e i S ed,from. the gro consisting of a

cr yst@ | i Xgn%%gggé ceglﬁalg?%%h%‘ﬁggﬂég&weaaverage particle size of
sem -lessylanabbut?00pasamd a semi anor phous phase, and

m xt S f. 5 The.conposition of claim1,

wher LetPf] ttﬁgl%é%&é%?%%e sg%’élfnge particle size of the

cephal osporin particles is selected fromthe group

% onsiBeicoagpesitidnad slait 4 ywizdein the k9EHAId3PArin ik e%o&d&% or a salt or

KBoMy nm |ess than about 1700 nm less th
about e}%g%()f'nm | ess than about 1500 nm | ess than

about 1400 nm | ess than about 1300 nm | ess than
JaboutThe serposition of elssn 2 hetrereihe wéphdlbGRDriANg cdfaxiklbARoxetil,
about 1000 nm | ess than about 900 nm |ess than™ .

4aboutrh808msdsfon! : t 700. nm. | ess than about
600 nm I_efé_sS toﬁgﬁélg%%il}%geggn&cep%g’ggowcéedéﬁim&@(fmm

t'i‘ﬁﬁl ’°‘I‘Pé%°§ﬂﬁmﬂofat¥wtallﬁﬁ®haﬁm an aemph Hdﬁﬁghﬁb,@liggrélaélg’sﬁ{mle phase,
E85indo @Q% n ess than about nm | ess

atshan agg%? géﬁr?]ngg%&nlg;e &°Phan about 50 m. 6. The
composi tion of claim 1, wherein the cephal osporin

Spar t T8¢ esnnesiien eftlainck dvhetvirothw effdcaibe hiekape darieREPR0E e

' I, rin conpositions. 7. The
Cl A R s EPRR ORARE bR TR B g ]t show 1890 mm,
lesgtham pbayk 2809chni, dess than domen 2007, fess elag ab&d 15007 B than

i .St | - tablets, sul es, sachets,
o MDOSE g Sl R, 1655 0 B S50 s gtn abont 1200

ng; lessriban aboutT 108 mm, lessthan stoxt 1000 5ind, 19§ B0k Ab&lbborg' 8, less than
e group

i,nt o, a age, form selected fromt
sl 800 . 36ks e 0 B s s 600 mydgp opbous 500
legsotharOoBOAD)nuR CE6k thaR BBt O0BRA Tess Whan about! 23 nmUlcks e fbout
2d0| '14!: = )~ b m-l. 1 1p:~t"r . .~f.,. |~~HDF ~,~7u%
S 1956 fhai aheyt § @B’%Wﬂ%’(abﬂﬂﬁm.@%w aTaboEK 50 B8 S
Mai | Label No. EV 917369430 US controll ed rel ease
6. or rible@bmpostior afslaime] Whdrein e bhaMiBori YRkd Hat & gnh&ncifd
e

. .ations, delayed release fornulations, exten
b . ) i ,
lfr)ag%fgzg)é@yf o PR 18 favepiigneliephalosparip egyepdsisionsi| at i ons,
and
7. The composition of claim 1, wherein the composition:

(a) is formulated into a dosage form selected from the group consisting of oral

tablets, capsules, sachets, solutions, liquid dispersions, gels, aerosols, ointments, creams

and mixtures thereof;

(b) is formulated into a dosage form selected from the group consisting of
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formul ations; or (c) a conbination of (a) and (b). 8.
RS c Qi o @ ckai m 1, wherein the conposition

further conprises one or nore phar#toeest Declet Mo. P 31,598 PCT

accept abl e exci pients, carri erBxpress Meikloatbl N&tHVOG1 7369430 US

thereof. 9. The conmposition of claim1, wherein: (a)

Sl ppriray S e e

ledsé ¥ malA Qu : o ..f ram about 95%

tq about O. 19 aeﬁngi %feoe%sea Bot s Ru s & fasp fagmpplagigns, and

eregrimmegdiateadleans and eortholled rebaseifonadativab. gt  of

ceph spay L ast.one surface stabilizer,

not ?ﬂﬁgl ugilrér?gjbo EI?Ofe‘i?@f‘Ugji@nts; (b) at |east one

surface stabilizer is present in an anmount of from
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ol ai ML, A Spdabofi éers%’%&%a“s%“é%ﬁ“f? gistipgsofdenpehonti9.5%
forabent 0191 %g frommbow9SVisid iabaut 0f1%3 afd b _@.b@ut@ggof tggt&i)ué g,ls(o:A,, by

bl nioni c.surface stabiljzer,
Vgﬁ??hﬂc‘f‘ég‘g‘%“a%? P Soibigsg Pieb i e seqpirand at Ges o surface
siabilizem npin¢ludisg vthecexciieatt | i zer. 11. The conposition
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fromthe “gro %necsgﬁg?eﬁqbﬁ.&ew Pregeny fn g amaiinhofifram about 0.5%
to Abant DABII% by avelght, ioasSMol 5.0 RS HARS ; 0
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acld. %‘gﬁg FaohYd tchqsgq, onyike totad gpwbinad diyormigit of cephalosporin
agll yidessobnensarfs SRdildkf noGRIIABLEGRY @1%&9& Ol
cet opmcrogol emul sifying wax, sorbi tan esters,
pol ySxyet %W%P@i’a)é@qﬁ@s, pol yoxyet hyl ene cast or
oi | derivatives, polyoxyethylene sorbitan fatty acid

18st eTlss cquuoyieibhyt @it T, Y6k, théﬂaﬁﬁeéfétaﬂiﬂep}’sts%&ﬁi fromg the

gﬁ;@%@ﬂ um brom de, .pol yoxyet hyl ene stearates, Co

£EiP st e ok rguo b Faftabdlizer, 4p @hignic derse plabilizéras eationic
wréach et g bridHi i VR I

§ AyibiBr Ny AveiB e S Hi OSuBfa Sl b aly Qr[ @ﬁ%fggg%% dPBQléef-

cel lul oses, hypronellose, carBoxyme

odiHm net hyl cet | ul ose, hydroxyet hyl cel | ul ose, 64
I%at eﬁ€f°°F‘é’8%¥%‘t of caymJ, whergiathq srfagmstatalivey is selected from the
IO £ddSROMEH QLB Bridihilml chloride, s % et

{ tgrney Doc kg?giléjlo. P 3 ﬁflogg% gﬁﬂégn’vggé&’ é}slggpkfﬁtf({esf dextmn,
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a1 P s e B SEA 458 i
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polyoxyethylene sorbitan fatty acid esters, polyethylene glycols, dodecyl trimethyl
ammonium bromide, polyoxyethylene stearates, colloidal silicon dioxide, phosphates,
sodium dodecylsulfate, carboxymethylcellulose calcium, hydroxypropyl celluloses,

hypromellose, carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose
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SROBRE S fher? PR PR e Rl agnti e R tislo
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GOTEI Pty L DS PG bromides, Cis rimethyl ammonium

bRl ki EHRL a%ﬁ(?{ggﬁ ghﬂﬂ&%@%ﬁ%ﬁtﬁ%&ﬂ ammonium

tri octyl anmoni um C

cldpridgy nelwdaaﬂnrbimnethylbmmxmm chivgide YDADMAEY, Hithetlngiamimofium

al koni.um.chl ori
EEO ARy AR A4 B BRSBTS i
Ié?cd}ﬁ@éﬂly]@mn;dmlpybnomldn dlcvdec)ﬂtrmthyt#mmdmlm Hﬂ)nﬁ& ts of

%W yla y}?rlg %/dﬁi um‘-‘é@ﬁ%ﬁ ‘%OJH Cne

8QLY QU Al 07TY, tekabjle_\dammmudm b@o'mide JTetirgl ﬁﬁhétﬁylarﬁﬁx@hﬁﬂﬂir&ﬂide,

ary acryl am | at e ternary
g’*ﬁ%ﬁ%s?%“ %Z&h%gi“froﬂﬁ?ﬂda tﬁ{ g%‘ GgRRdsncesrl
pjrminmlﬂa braniide tcletyhpﬂ'rldﬁuﬁlﬁ rdiﬁl’oh&d: halideneltOsf (ﬁ@feﬁmﬁat ive
ent S ﬁﬁﬁ’%gl g@% t of bacteri al
¥‘8‘é’{:’ih¥ n SP Q)IFIAE%@H‘}’&EYU%EW@IW amines,
| tuhae 641, Sin8BXiesqhitly SzoNERMH 1t ?r(ﬁéhateﬁrﬁgxh@fn@h) deryl@fides,
Eeqie of receipt:. 21 My, 2007 (2

Yiasd Gy B elymers, an legtionic gyari ¢ 1 rio ;i ;i" :i;
Attorney Docket No. P 31,598 PCT Express Mil Label
Nb. ERhe@dihip6&dciof\dfaim I4addiitv@altodtmiising @he 6f m6feticiYelagents

the conposition does not produce significantly
gﬁeﬁlﬁgqrglmtreggg@; hastsripldplertonwhen admi ni stered under

fed as conpared to
13.  The composition of claim 12, wherein the one or more active agents is an

antibiotic.

66



fasting conditions. Dpg of Tseipt dhifay 2407 £4-08£007) BEH§2006/018835
wherei n the pharmacokinetic profile of the

fos lppqp,@ﬂghﬁllq[lrl. i.,‘»s.ﬁ @,@&;I,‘-ﬁﬂ“%ni ficantly affected by the fed
or fasi't"écl“‘ stare “oF & *€ubj ect ingesting said
conposition. 16. The conposition ofAtqragshPacketNePel 15598 PCT
adm ni stration of the conposi t¥xess Majl Labeldfe &V 917369430 US
E st ef state is bjioequivalent to adm nistration of the
Mpo SR SOFIPOsion okgimek: tvherep the qsepositian does 1t praduret hod
Oignifie &I diffder aBRRNPANEVEWIRE Qdﬁﬁ&?@émﬂgﬁfeﬁ as compared to
onprising contacting particles of a cephal osporin
gﬂs?ll‘g“é’tndﬁléa%t one surface stabilizer for a tine and
under conditions sufficient to provide a _
DSNOPBE dofibatich 6RPAA! 109G h okin@it 1314 13"
effective average particle size o ess than abofﬁ
SRIBRPSIHRP 1519t sigpidicantly labfgcted bicthe fadh ot fastedistatecifia subject ingesting
seePbhafighi N is cefpodoxime or a salt or derivative
thereof. 19. The nethod of claim 18, wherein the
gqeph osporin is cefpodoxinme proxetil. 20. The net hod
- ¢l diefempositgneeleiaimsnwhersinndwinisigtionefithe smaposition to a
GibjedtinAGastdiBkat st IRGER] i f Zi:n :
_t%épl ate enul si or?tm g{rﬁg’é}?’g??pu t at Fizntir?n Og%e cﬂﬁlﬁgilh%ngfofa&lbﬁ“
wRded tatst ment of bacterial di sease conprising the -
adm nistration of a nanoparticul ate cephal osporin-
CONMPAOS hiethdd _oPﬂ@P&ﬁx%'a‘?ﬁhoﬂaﬂ)cuﬂ@c@%&ll&EorﬂI cdtprising ¢ ntacting
cephal osporin having an effecti ve average artecPe
Rartydespf a %@@@SﬁWIﬁb@masm@ Qurfaee stabitizqrfyr atimé emkindane
ulikis: b 1d : claim2l. .
wher eiﬁsﬁsuﬁw‘ggé {edplﬁgflg%%gﬂoﬁ%ﬁ%ﬂ%é P %‘é{%@gﬁ% CgRpesIion havigg an
cfeetiNeaverpge paticle size oBFssHnabadt 20@mhpt : 21 May 2007
(21.05.2007) PCT/US2006/ 018835 | S T T N R I

I Jl
18" The metold-of bihind 1Ptk ; 228 PCI
Express, Mail Label Ko s PORKS s MRis esptoie oFeimter
dsrivativgitherenf. wherein the cephal osporin is cefpodoxi nme
proxetil. 24. The nethod of claim 21, wherein the

16f f € qhi WRethdd OF @Ry PAKIHefekfihS Eé}ﬁalgég)ohn% cegfogpﬂh%%?&%hﬂ

particles is selected fromthe group con Ing -0
l.ess. t han _abopt 1900 nm |ess than about 1800 rim
Pess T{“ﬁ a%%thagaﬂflmwbb viligtein the ConiasHpe easenTises HURlingwet grinding,

Hofd BeniZABOM tfredZi08 16 late 85%1sldaadt 400 run, |ess
t han about 1400Qn6n%ﬁ?ess t hah 5@%&{&% 0

21. A method for the treatment of bacterial disease comprising the administration of a
nanoparticulate cephalosporin composition comprising:
(@)  particles of a cephalosporin having an effective average particle size of
less than about 2000 nm; and '
(b) at least one surface stabilizer.

22.  The method of claim 21, wherein the cephalosporin is cefpodoxime or a salt or

derivative thereof,
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run, |ess than aboutPatodmecaint: 21 Mag 200743 .03138¢7 PET(352006/018835
rim |ess than about 900 nm |ess than about 800 nm

Er EESS L hEIabout s @Panm | ess than about 600 nm |ess
t han about 500 rim "1ess t han about 400 rim | ess

t han about 300 nm |ess than about HernedotketNo.thiins98 PCT
about 200 nm |ess than about ’M@SMﬂﬂIl«aéglsNQ N9 BI369430 US

ri an n about 50 run. 25. A
égnt r gb‘? ‘88‘?‘?% Péé@@fbgowbﬁgmttheocﬁph%meismgfpadmm beuixetiin
of cephal osporin- containing particles wherein the
part i Thaametmdmfdlﬁmfza meﬂ‘nitwﬂeffeedi@aas&a PpaticlO side of the

gfn ati v %lon y, a nodi [ d-T el ease
PO AR &&1 15 Sgﬁ TRR:the gT8YR empintEpeefdess thdalabow ] §00 nm,
‘HSS ﬂlhﬁalﬂmﬂpmldm Oe3s tHan Bboh b’](ﬁ‘iﬁn 1ds8 a6 ARR T 500 B 1ess than
% Xg{os C%JS a@gs r| nina pul’satile or contl nuous

feo0 ngg Iesy 11900, Wd@é&@@@b@tﬂ@m Inss2Ean about 1300
wingleg tharsebioth mouinategsotﬁaﬂ o1 160 ARk Ehal AU 2 less than

erei

2%%@& 03|t|on according to ¢

B Hismiabeut 100vya; lessdbhn abewtei@8 @ng teas ihag abodB500%m,

e eRASAHoly wh rticles
MOOIﬁQ(Pé%E Qfaﬁ]gbc{ue36dlﬂ:h s%?hanng?lgt@%ggm & thap about

ionprlse a nodifi ed- ase
d¢s¢ than aheut dPQInmglessdhanl abbuh 78 Ang and® Bssher Siodt S,
partlcles are conbined in a fornulation that rel eases

i d &G&Hﬁl@h@@fh@éabé‘c oﬁﬁ&?&ﬂbrfs&géa@%pgluﬁ (’j’eEl?agﬂSH?rEB

envi ronment . onposi t1oh
%HPB’HHW?SS‘@@% Ehé pamticles bemprise 2 nﬁﬂxﬂﬁtreleﬁn‘e cbaﬁfglopt

ﬁénﬂﬁyel%%%zidfnl%ﬂalgﬁ LTI ors%reﬁz Bl ek asfollowing oral

1y Bk fhe 6empasition to alseechishe @ﬁpealﬁaﬁw&ers dSphafokporf in a
ﬁ%ﬁg%&&a&ﬁug{gqg éng to claim 25 wherein said

particles are contained in a hard gelatin or soft
gelatin capsule. 32. A conposition according to claim

5 e i.cl elntheformof
2 i e EirRe B s8R 15 X Feincedraritions en soeids
fomuldtionf or m of a tabl et wherein the particles are

conpressed to forma layer of said tablet. 34. A
conmposition according to claim25 wherein said

2ar t Acloerpositien geondingeslclain 25 whéeih dhid ,
%lgase 00335 A conposi tion accovrvdl ng tlopgh%{%?nkaz(rgﬁ?sﬁqﬁozd%ed-

& fast-melt tablet. 36. A composi tion
according to claim?25 wherein said particles conprise

08 p'}'& composit; . . . . .
. position according to claim 25 wherein particles comprise a modified-

release matrix material,

29. A composition according to claim 27 or 28 wherein said particles are combined in

a formulation that releases said cephalosporin by erosion to the surrounding environment.

30. A composition according to claim 25 which comprises also an enhancer.

68



dependent pol ynmer cdatd efgeogint: @h May 2@ f(He05i2007) PET/US2006/018835
rel easing a pul se of cephal osporin after a tine delay
vy OF Sk X LQu el Ve, Rouns. 37. The conposition according
T g;‘# "Hﬁ%ég"’-‘mm'&""ﬁﬂgﬂi d- pol ynmer coating conprises
met hacryl ate copol ymers. 38. The coffieraest Posketilo.dt 3i, 58§ PCT
to claim36 wherein said polynExpressiail lsabsl Mo.HW% 917369430 US
of nmethacryl ate and ammoni o et hacryl ate copol yners in
a ratio sufficient to achieve a pulse of

hal i ' ey . .. The N
e poty PRl Rl ofich 1R Eh B pERIe{ 3R gopappgine
ihgrdegslotin vt spdt gelafinTagsule. 40. The conposition accordi ng
to claim25 wherein said cephal osporin is in
~ nanoparticulate form 69 Date of receipt: 21 May 2007
(321. 08.c2003itiRCELUSRRA6 L1BihBRBBherein shill pacticles arelif the form of
ﬁjﬁil-tlabﬂets cii Lo e s {.. -1ryl; JEl- v I~ Hit
orney Docket No. P 31,598 PCT Express Mil Label
No. EV 917369430 US 41. The conposition according to
ai m 40 wherein sgjid conposjtion does not produce .
3P g FeCTRPTGORAP eI 1t CBC oy BRI 8L RBleiEgrein the particles
arbdomipfes sudasl formdahydr 8flsae@plef | ons as conpared to
fasting conditions. 42. The conposition according to
cl aim 40 wherein the pharnmacokinetic profile of said
8ONPOAichinPbsitich 4204rdihk I IhinE B WheteiR ki S&l%gle?%ré tpﬁﬁdc{eﬁ% a
or fasted state of a subject 1ngesting sai
disyolipg dogage fopra. conposition according to claim40
wherein the admnistration of said conposition to a
subject in a fasted state is bioequivalent to the
aotm nf sempesiting as¢ordiag ¢ claiondSdsthei form vha fastsudlf @blet.i N a
fed state. 44. A controlled-rel ease conposition
conpri si ng: _§A) a first conponent conprising a first
PO pul Arcpmpositionzcewing bodgor 3Snwheain sdiBparticlesdamegnisen pH-

] . uent .popul.ation .0 )
S RARER e Rk Ml SR B bR P B oftEp osporin afera
tiwk deley pinggx togwplvabowporin in a pul satile or continuous
manner. 45. A conposition according to claim44
wherein said first conponent allows for the
8'hme ditetcempetitase catlingepElain0XPOhdrein séi pohmePERERE Edhftises
%%&lor i g: t(g claim44 wherein said first conponent is
AT A2 CHRPUYBHSi nedi ate rel ease conponent. 47. A
conmposition according to claim44 wherein said
3$§Jbselciluent cqQnponent .

¢ composition according to claim 36 wherein said polymer comprises a mixture

of methacrylate and ammonio methacrylate copolymers in a ratio sufficient to achieve a

pulse of cephalosporin following a time delay.
39.  The composition according to claim 38 wherein said ratio is approximately 1:1.

40.  The composition according to claim 25 wherein said cephalosporin is in

nanoparticulate form.
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conprises a nodifi edatedfaessipt:2dAtay AP 7d21.052097 PRAUSIQI6()18835
or additionally, a nodified-release nmatrix material.

e ey AlLsonmesity gpppeagrding to claim44 wherein said
subsequent conponent s a tine-delayed i mediate

rel ease conponent. 70 Date of recei ptiomey1Dpglset NO.P731,598 PCT
(21.05.2007) PCT/ US2006/ 018835Expregsivail Ibel Mok V' 917369430 US
Attorney Docket No. P 31,598 PCT Express Ml Label

No. EV 917369430 US 49. A conposition according to

el ai A comysib ' blcBl d S Ll

del ayed i nmedi aﬁé&?gﬁ%‘?@%ﬁéﬁgﬁgﬁw gf(fim;&o%lh%%‘ﬁfl?ton
FEdyPuTERitisantly fifferangabsetption eéls whersadmepistatedmaerifed édmdions
RS ESratard o fd‘gﬁﬁgl@d'ndjtéills. A conposition according to
claim44 that delivers cephal osporin in a continuous
manner. 52. A conposition according to claim44

wher ej : in._in,at |east gne of said
conp oEﬁeEn%%ﬁ)iogl ﬁgﬁla%éoc gidé%gté sleap é&ggﬁrﬁ’éﬂ L&%&@W‘?ﬁo@gﬁc pyofile of
Al Reopdsision figmeot pingai_\ﬁea_nttﬁyaffegem%pme f6deR Fa¥RRLsta® of a subject
. C rising adnministering a

tﬂ%ggglgg%??%g ?Sg{ggffect i ve_anmpount of a conposition
according to claim?25. 54. A nethod for the

eveption and/ or treatnment of osteoporosis conprising
g%lm ﬁﬁ‘set"é’ﬁpﬁﬂg%{l ?ﬁ%%fﬁﬁlﬁé%?lﬁ%‘i?q yherrindhe adpminigtaasion of erfid a
Mot OamARLOn A 1 ity i falont 25 the Pasleilefion of aid
panopart i cu%ug)te ,cggtp sition conprising: f_a par el es
cé?derg’i Of IRy RSP Efg?t?tﬁ havi ng an effective average
particle size of |ess than about 2000 nm and (b) at
Jé ast, one surface stabilizer, wherein upon

mi ft Senineflpdstelaage compepitian cantpisingn{fosi firsteompbmsht cesprising a
fil3 BRUbA 6F a de - ich is | ess than
t ngfo%of a non- E%%%g?l?ltagﬁpgg %ﬁ%gg%éc?n&o&e%tfcomgsm%%m
PRHRTEFS Bppiatien of ecphalogneripossiddoumosi borplrding cagatdle of delivering
&gﬁ&]ﬁ@ﬁ@&rdﬁﬂsam%%dﬁ\%&g LofRosi tion has: (a) a Cmax

for e cephal osporin en"assayed in the plasma of a
mamral i an  subject followi ng adm nistration that is

L& eatpgeloit g f.0r non- nanoparticulate 71
Date of rde?:’c glmtb?& °%§BEB%%W?‘§T%% Yt ppmponent allows for the

IngrdigEagbesedt ggdElosporin.

46. A composition according to claim 44 wherein said first component is a time-

delayed immediate release component.

47. A composition according to claim 44 wherein said subsequent component

comprises a modified-release coating or, alternatively or additionally, a modiﬁed-reiease

matrix material.

48. A composition according to claim 44 wherein said subsequent component is a

time-delayed immediate release component.
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51. A composition according to claim 44 that delivers cephalosporin in a continuous

manner.

52. A composition according to claim 44 wherein the cephalosporin in at least one of

said components is nanoparticulate cephalosporin.

53. A method for the prevention and/or treatment of osteoporosis comprising

administering a therapeutically effective amount of a composition according to claim 25.

54. A method for the prevention and/or treatment of osteoporosis comprising

administering a therapeutically effective amount of a composition according to claim 44.

55. A stable nanoparticulate composition comprising;
(@)  particles comprising cephalosporin having an effective average particle
| size of less than about 2000 nm; and
() at least one surface stabilizer,
wherein upon administration to a mammal the composition produces therapeutic
results at a dosage which is less than that of a non-nanoparticulate dosage form of the

same cephalosporin.

56. A composition comprising a cephalosporin, wherein the composition has:
(@ a Crmax for the cephalosporin when assayed in the plasma of a mammalian

subject following administration that is greater than the Cpyy for a non-nanoparticulate
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formulation of the same cephalosporin, administered at the same dosage;

(b)  an AUC for the cephalosporin when assayed in the plasma of a
mammalian subject following administration that is greater than the AUC for a non-
nanoparticulate formulation of the same cephalosporin, administered at the same dosage;

(c) a Trmax for the cephalosporin when assayed in the plasma of a mammalian
subject following administration that is less than the Ty for a non-nanoparticulate
formulation of the same cephalosporin, administered at the same dosage; or

(d)  any combination of (a), (b), and (c).
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