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Novenber 2, 1998 UrSEatent Wpplication  The
present invention relates to conpositions conprising
nanoparti cul ate nel oxi cam ﬁ6 a salt or derivative
thereof, in combination witH%K mul ti particul ate
nodi fied rel ease conposition 15 conpri sing
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parti c(l}??mtgglr}?(e)ﬁeg C?fr{l/gf.ti ?mgrpﬁ]?‘g%tfgt iculate
cowﬂ&ﬁehmnbmﬁs&@tﬁaﬂmﬁ elease Bydrosodone
a salt or derivative thereof, in conbination with a
mul tiparticulate nodified r ase conposition that in
operation delivers hydrocod , or a salt or
derivative thereof, in a binodal or nultinoda

maln_ngr. Tlhedpr esen]tc inventiJo_ngr]t)Walr}el ates to

solid oral dosage forns co [ SHC

mul tiparticul ate controllegpgﬁiigﬁ@ﬁﬂﬁ conposi tions
as well as methods for del iNgalhOVEUVE, $oiReERNg OnS
to a patient in need thereqf. %%%Dghﬁl\% J ON
A. Background Regarding O alk CED exni

Conpositions The effectivenrg fADp ]fEF tical
conpounds in the preventi02§§§5€{¥ég$%enjﬁgf di sease
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25 states depends on a variety of factors including

the rate and duration of delivery of the conpound
fromthe dosage formto the patient. The conbi nation

v@éz&%ﬁ%}é%ry rate and duration exhibited by ap@i¥&oro72054
dosage formin a patient can be- described as its in
vivo rel ease profile and, depending on the

phar maceut i cal conpound adni ni st er ed, will be

associ at EROSSE REAERINGE TOsREDA TRINATRERCATDONS t he
pharmaceutical conpound in the blood plasma, referred

“’Tﬁﬁ ﬁ%ﬁs’éaﬁ&ﬂamﬁ{s eﬁeﬁéﬁ; gi”c% 51% RUELCRL. 60815884, filed June

var err rmac

23, ?él%a‘ﬁﬂéé—hlb aﬂféwiqnaba F?rttymatmdnrpa{t@éA«Bph%%Ngt u&m#a filed March
10, 2061k BabhtBRatidnhia-pagtlot aAppligiioh Noe1 (8IY, d89efilee Mipkil 8912004, which is a

contﬁjﬁgtioglgci)fgﬂ#pﬁ%catmflgg C?%Sedi %},0 Het%r}anuagzegebg Eb%&’w‘ﬁ’é‘ .Sf!‘ag. o. 0,793,936,
which(© 7 LB BOFERCT ApSRawiPn 02 UB’331 754, filed Plyeerpldr 885402, now U.S. Pat.

No. 9991 e sngdh 1§9§&ﬁ§gi&g}gﬁ Agggca@%la iNBI 6o/gkdf 4281 BRE MA23001, now
U I3 A 308 oo e S A0 TR haPeaeg Mot ISR et May 5,

2000, ebwd 8. But.0d. 6288 368, witiichhis @ mentomatmey o Agtpdicatmo et PCAIUSI9/25632,
ﬁled‘i@&}&%&df 196¢ wrh%hgc"i‘a'iﬁg (HeQRhAAP gﬁJviéan!A Bftfcat@in Mo. 60/106,726, filed
constant ‘or variable rate, and pulsatile rel ease
Novernbari2 £98 ncl ude rel ease profiles in which at |east
two discrete quantities 5 of one or nore
pharmaceuti cal conpBld3 O INVENEHIND at different
rates and/or over different tine franes. For any

gi T%%plﬁ&%[ ﬁ@&ﬁiéh'r&@égs fg@&g{ggﬂﬁ%@]@gr ERRBLA 8hdop E][U@Lfllat%lﬁfellbxmam ora
u S ) S |
salt ?rd:{yﬁwvﬁ}v\?é]%ﬂ?qqsl@ Pt @%?&u&w%@«sﬁéﬂﬁﬁ?qo el pomposition

com}nmmghmtdrochmnel, ara fati of Heiwaddré tiotees Iapalicdathepiesnt ingention relates
o%%ﬁs c@J s ngﬁ{i;%_nfaﬁﬁg%abﬁganql RaR &r(g{nkfht%el réof, in
a 0

|ent exHhi constant or vari od asna

 combigaanriiag MSfPREGERLS R ffﬁ’e‘%ﬁ%ﬁﬁﬁ'@%%@%@ﬁ“&@?ﬁ%‘&ﬂ?cf?hvm

hydrdébdiofie, oh @ sfloGalgavitive MhedaoElintalbémodil af moltineilalaginnen Tas present

mve{)%i%ﬁlé%&?l%tegggs%ﬁd ?fal R&L.l %@f@{&?%ﬂﬁ‘@#ﬁgﬁﬁ Eatuﬁiggﬁi@%ate controlled
releage) pETRASHORA asohelba@hwhqu aforsclehw@gﬁpéswwﬁl@mmaxauw in need
therdsBXi mum Pul satile plasma profiles include plasm
profiles in whi ch at | east two higher bl ood plasm
concentration | gy I onpound are
separated by a I ovver g()lﬁ’}gﬁ (Fggﬁrrgkmcehﬁt ration
| evel . Pulsatile plasma pr ofl | es exhi biting two peaks
A. abackeremntRegaedingral Contvplied Relears SomRrasitins oy
conmponents of a dosage form have different rel ease
pr Ohd ¢festivdness of phaameeyicdfdompoafds tnthe pgovagenfaod teament of disease
stateg\ﬁ%feﬁ?l {Wdfqgétérg ﬂlCﬂI %r[g{'}ﬁel' zin\ﬁ'cﬂi‘b@llon oﬂi«ﬁﬁz@ of the compound

e rel ease a two- conmponen
méb%@‘é“égff Bty fre RATER Té‘lséﬁméﬁﬁﬁ%rh%ﬁﬁehm raje gfidk quggtionexhibited by a
givell @bRBSHrRANNE bhteniEin tdesdibbd gk @sin vivoreleat prdfids ardosagading on the

pharmace%?crﬁ c?mﬂoundtag%ﬂ%l.%t% v¥1ﬁ%% qgs%%%ted w1m c%gc%ﬁ'ag&cgld duration of

SR
the phetmcmaml qogiperrskbinthalfppdplafma, ﬁﬁe@@sta@éapbﬁm pfildds
phavf8&&tikA Q&n@&mdw&'& iieR pharnfaeReRdicpeoRRics 8hchl 2@ @ﬁfavdlﬁbﬂlty, and

r macoki netics of

cotes BB SIS DY UMb O LEs S EEVB pfifs profile become

imparghedseenty ofcohsader of dasfpping@fifeomertdrse bfraplee dosage
form a binodal or nultinodal release profile may
result in either a continuous or a pulsatile plasm
profile in a patient. Conventional frequent dosage
reginmes in which an i medi ate 25rel ease (1R) dosage
formis adm nistered at perz2odic intervals typically
gives rise to a pulsatile plasma profile. In such
cases, a peak in the plasna drug concentration is
observed after admnistration of each JR dose with
troughs (regions of |ow drug concentration)



10

15

20

25

30

35

Shah et al., J Cont. Rel. (1989) 9:169-175 purports

to disclose that certain types of hydroxypropyl

nmet hyl cel | ul ose ethers conpressed into a solid dosage

‘{, FSBH)%JO‘?S a therapeutic agent may produce a bi-pR8@h7072054
ease profile. However, it is noted that while

polyners from one 10suppI|er yi el ded a bi noda

pr afi !re%asé P8k @d&@*&ﬁﬁf@m‘ﬂ& E)t}ulﬁt astent AGRH fah&@drauorls of release

ct ecifi c ti.o
and B PR oy B 5 RS G oA P8 AT B S ST ggpfies in which
one et mate. phatomiceuntial déthpmc(s b&OkleasE: cmr‘ﬂihub&&ymthm abg esnstaneor variable

.rate %ﬁ pgﬁatﬁe Péf&%@ﬁ'akﬂés anmﬁt‘: 'iéléasgg{c;fﬂégl i stﬂ:'htat feQit W& &8s bl@{é quantities

Eu sed rel ease 8 uncne S
of an or 7R alFﬁ‘éﬁ“ﬁRf’étcBE‘P%‘f“é’ﬁ a’ieé”f’lP%Fﬁ a Cﬂf eqephlia%ﬂ@éoffomﬁ erent time
franieR.eFob b g vaf p}ﬁrmﬂmmdagcc(mioaam tvabHfindtioh ef ducB chapowds, the release

profgg ﬁoer%?gé\%:g Qi%?aﬁg E‘dlﬁeclpc# ? o zﬂ{ asg(gc&lag?d;mysngﬁ%’%%%l a ﬁ%ﬁeﬂt Similar to

ease I SO trea
the vpieblayarplipibée tgrihe re%e@iremyp%lﬁ thp 2gpSatrd glasma Biofi 18 @gatient may

exhi[)ﬁ @anltzﬁe&t vagiahle Byda @I&Eﬂ‘nh b@ncﬁiﬂi’:ftioﬁ ldveBlogtis (}:mbﬂl@zﬁéhticﬁl d@mpounds
hothe in vivo.stu

thg g%sls ?{gla & {“ﬁél“BF ﬁﬁa%d?%?n 4 LI 'ﬁee?oéltmuouﬁ Sr b)vel gtti?e Continuous
plasghefprafBes inelade Masmageefilotofatidateh end durition; vdrictheshibbtensingleplasma

con&ﬁ@&o@%ﬁxﬁ@ﬁgﬁlﬁﬁ 93:)1‘%113—3_35 in%lgggﬁl%%%aﬁ ﬁ@ﬂ%e@ Eg&/}éﬁh at least two
. arm an
mﬁ%ﬂg?@mﬁ cpase %ﬂ@}ﬁ’é HauirabegrPoynd A separa ‘Fyalower

bloodgpidsaix chmenttation ey Pofsatilb plasmh profiles eghibmg it 0 peaks may be described
as“@ﬂkﬁﬁs The three layer tablet is made up of a first

ayer contai ning the active ingredient, a barrier
I

a t he second | ayer terla
wh PR PSR 56EeeT daiidont ﬁ@?ﬁﬁﬁ relfpe grofles, the release
profiléiof tile Hespes formmt aiwhledgs ancrabidatianar zhe 1aah|malnal ralfasaptofiles. The

relezjﬁg gf;oglgé &%woﬂaﬁlﬁ%&ﬁ Hﬁa%é A¥'in Mhtegﬁ} goqfﬂt {YEL ditefent release

In an | asi n
proflg 513y AgeEbasisn DA korptaEe AT 8199 thgn fwwqylponents in which
eachQ&Mpoh@lt hiyen dlfﬂ:l{eﬂt eRy®Rprofile G yesahoat feidabeprafilel the dosage form
mayq)e %cln%td z?sﬁ‘eo i S aﬁ LJlb% gnfgnmtog% Qteir is't Slrpa}ta%g | aeJJﬁ{AcMéﬁcs of the
pham@cw@lcelavg@@om ﬂ@h@ﬂewsedﬁﬁuvseﬂa@ ﬁhﬁtf@éﬁﬁa ng%m pigiiles @5the components

of tHe'?l%sa%E S h @ﬁn(@(al & hflfinoRarfeab |pﬁ)ﬂ1@isﬁ@fr r@@l"t ﬂﬁﬁ‘i!ﬂert fé@ntinuous or a
nt r ol

pustiah e P HLb L Bl oy by R R it a i
releae {TRY dosape foenliieadminitdid at peraddigintarvaht typisaltyf givésgise to a pulsatile
plas§1§ g}o'fﬂ@ TRRRCSel AVRhK n%gﬁlagrﬁa HRG QBAd - MRA i BHBY 2 R

second portion of th ctive ingredi ent 30,
acmipgrao Ol R g Tt (e’ e ugsghernraop) deloping

betwoe cdﬁiseoﬁuﬁm&ﬁmhistrat)ond1mﬂ>mtesslﬁh tosamtitegimesand thclr resultant pulsatile

plasﬁﬁg EEE{%% ¢ oa f)ﬂﬁgdl%r &wagglrogﬂafﬁi%ér effic g@éc?sya(gg)ciated with them
that ar@@r:mﬁ%for@arm prug|thegpiesh Fpisexapgle; %I“@SIF wt Perierbefiogided by the fall

off dfﬁ{e%ﬂﬁsﬁlafc@hé&m&tgl Gl R8¢ Ingtednt bdredr fkeks Had bédrthdught to be a
contgglgtt a&%rrm g ?i(r)l% f%r P]r%!r]gnlél%tb Igg n?%)i&%%cr&% ucg]rg)%? ér%!é%&ddrucs

used either alone or in conbination with a bufferin

agdhny cqiellediplrgss dims FymHtAianyde Jindi PrHueagt apporder release of
the @Y@édnalufid. TRdeed, TOB A3k €5 eeifeﬁs:@ecf of th@wmgmmhs to\Winimize the
peak; tag‘..? ]Ig'les)%%il?a 151%;{ flsznga]? (:70/6%7 g n Iwg% gct:urit?gi | otﬂ v::onvenf’il onal frequent
dosage migiradsl Borfeortain éh@a,@weﬁers mnfz:@fl tbmthcrapeuﬂc Lan@,phmtacolo“lcal effects
intriN@Sin opulsdBletem thaf I 180 dr BREnitheAA4 o Akl 0ARB Cofs@Mt or nearly

Hone Products Corp.) relate to preparations providing

three distinct rel eases. The preparation contains

three groups of 5 spheroids3zcontaining an active

nmedi ci nal substance: the first group of spheroids is

uncoated and rapidly disintegrates upon ingestion to

rel ease an initial dose of nedicinal substance; the

second_group of spheroids is coated with a pH
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B. Backgr ound Regar di ng Hydrocodone 15A typica
exanpl e of a drug which may produce tol erance in
patients is hydrocodone. Hydrocodone .or

ket ed Vi cod
‘ﬁ?QMﬁﬁﬂ?Qfe'Eﬁggdgg?:)e ﬁwcgﬁ]ne??)'nﬁgzcet($§§h@£ﬁ%wnmu

Lortab(r), Norco(r), Hydroco(r), Tussionex(r), and
consY:!uﬁ 99151%5 @&(c@ﬁt}atzoﬁ |le?v913 Iﬁ&ﬁ%d ArooFd GRS Ye %ruu'@hb‘é}} ¥ystems. Thus,

mode@edgyleaqesco%oggl 1{;3)? gqﬂnlu artls? \;rv}tblhft %ﬁ%@?a]])é[fm%/rﬁ%ehe release of frequent

HRdmﬁgm@@hws@mddhﬁhmgbdmnaﬂbﬁncodelne 20 or thebai ne.

eSS RN IAS LB S Pl g o i
compie éha heapfitief @tﬂ%asbwozbfﬁer%se e3RAToAego Relifve|q rpwliayt plasma profile
exhifitfhg PBAhBIcokinetic vali¢dhv o d@fgpeutcalln cOEdivk yaaBkickds also desirable.
nar cot i c anal gesic and antitussive. Sal es and

pr gg&hcétlaj) Ty @gnttfbéls(%giég@ 1'?59\’1%5 ﬁ@ﬁ)ecgsci} ?ﬁiai &&%ﬂlt Jyyes of

i n“recent Fsion: an i CIf
hydnegrprerd drmﬁqueélu@mfs WW&#SP‘%\H}%& poliddgpage formywia a faerapeutic
agerﬂﬁﬁt S¥dciBe 4 BIiBdal release prof/ﬂs Howéks; @lills fiotedshelf @Elmmlﬁners from one

qup%:eg#gl\égé B@a)%agé/rop 1 i or%ne l}’l%elg X af S sc%nécia% proEluc“:f specifications

A -an M
obtajyiet fiogt ﬂlﬁ*@@anm:etgakeewnvmnhdfélr@gm fprofilgs. can

Giuddhb&Re hif, Xntdr %@M@@@I)i 7. 1781 811 i RIAG thMbdelbf mﬁg&aﬁﬁlﬁ@mam

Gty 558 Sorr s BRSS9 ST ety Hoded SRpl il Gt

ketogrofim ie fdpally slimmated diendhe h]opé sfer d0§1gg; tHeadddfdis 1-3 hours) and
cond2@HRE ?ulsgsr &‘@Eﬁﬂﬁ li)e ﬁ%%@ﬁéﬂmal i cbhdigh rﬁqe,rhge for some treatments. The

constipation Sone [ess conmon side effects are
multiple-gpig fog ke fsHosHicoman s ot dtagcal ENRBREYC PatriFggfjcts placed in a
gelaﬁﬁ&tpaﬁlef Aggioge 81, in fivsisaidies shet har puaks withd pladhd profile there is no well

1 | . :

defi pwa%s o e%‘lég %I?C%:n%l? Pgﬁ]&gﬁ ggtrwaeg% the! %_]5%#& (_}1235_).1 éﬁ) hlasma levebls is small.
habit-form ng, and can lead to sica

ps GeRGIbY- ShpE Ravined: P, (1980h bg%‘}/% 2596 aP%EP 0274734 (Pharmidea

Sil) h’)ﬁdf ibe ackoster thred 1fver @blecfonteliveiyngf ibipiefet adondoutiig fadses. The three

_layeld 8%%91% n}[ﬁlae up QL af § ﬁ_fsg ﬂﬁérdc%ﬁgﬂln%(:@{g Q&Eg uUred:llérH gaﬁjarrﬂ} (i)f%r%r (the second

al ni ng

layegimif ﬁequrpeé@ﬁ%almﬁp@ﬁ Whiighhis aé@vaw ﬁé‘p‘ﬁ%ﬂ@rﬁfﬁ rlﬂﬂeh@d a third layer
contﬁaﬁlgcaﬁ AHAAbh dmOEMBf AdtRre @Iegr&cﬁ@ht Mdriasad ij@r 4odnRomind Sayer are

nou G B AL BT e 0 O P AP EEC (RR g vins luid
whilp glredtbied Ryl is pely evalableafhediysoluopior fapture pithe barder layrd. In such a
tabldd 1EB: hﬂﬁ JFRLAVE iREOME S Grust be releag-éa%lﬁ eNGearoach also requires

o A oA USRS” b et 'agi%%s@e{s%@ﬁ‘ﬁfsﬂsﬁwfontrol e

relathiewstvesf, deti oarg oﬂthelt\so pbﬂtlbn:gﬁtacavmgadtchu AdBigionally, rupture of the

e 5 A 0K 0 O BT CRAE R B fyc nrdin
w @Iwb%fiestfﬁ@edr ug It is not unconmon for addicts to

have |iver problens from consum ng excessive 15

antiuhPat. dlo. ¢8R, 207 (FORhSquildy &rSoas englispesesadonfinlitiomeomprising
capt&ﬁ'h IW@@IH‘E’Q’I egx icld g géiaye%qgleﬁelcobtg? ?H&ta@fe c@&%ﬂ{ﬁﬂéﬁ R hdditional

I'n_a _perio our s ty Ically results in severe
captopsi) H'théﬁbl ig p‘feg,lablgﬁ@: ipanediate rﬁ sﬁefol,l%wg & adypinistration. In order to form the
pH sﬂa@leﬂ%&: Zﬁblﬁ)zﬁ@&caﬂtb hicghadBodiutlayetad\oe siieefintseport ed as
such 8 ggfgncfrgate %0 %ﬁ]telo aloﬁehc%tm L:gl%g]iﬁtﬁn\yl&aq lguf{;c Etgent The

y s ng e *&h
commmoyls b@mmptqmtrpf@ﬁpth@rdrﬂ@@w&m@r Hpmefige rﬁhaneﬁeéléwa@@al
mlligrams in patients not 20 tolerant to opiates

However, it clearly states in the 2006 PDR

(Physi ci ans Desk Reference)4that Norco 10, contai ning

10 mlIligranms of hydrocodone and 325 mlligrans of

Apap, can be taken at a dosage of up to twelve

tabl ets per day (120 mlligranms of hydrocodone) Such

hi gh amounts of hydrocodone are only intended for
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35 benzot hi azi ne- 3-carboxam de 1, 1-dioxide, is a
menber of the enolic acid group of nonsteroidal WO
20071150075PCT/ US20071072054 anti-inflammatory drugs
?5‘?@'7 s Mel oxi cam i s an codcam derivative WihsiddSor2054
omnng chem cal structure: 5 Mel oxi cam has an
enpirical fornmula of Clali1l3N304S2 and a nol ecul ar
wei ght of 351.41. See The Physicians' Desk Reference,
56th Ed., pp. 1054 (2002); and The Merck | ndex, Ed.,
appinistr@rd-akd4n addidena kmeunt ¢ipH hilived captapgkivedabld for release in the
chlbactically insoluble in water with higher solubility
observed in strong acids and bases. It is very

sli ghtgl é@ AR B@P&'d o ol 87N RhiCkASme BB&Ks Corp.)

Reference
ol HFRRGHGRS 2@%@@8&@% 577 The RERAien fipidns three groups of
sihefoidiicontiidieg ammtive medigndl hibstene; thafrshgbip efsphretidsoegncodied and

,r@[&ﬁ@hh@&aﬁc@@ﬁ)ﬁ RPN WidBase BRAIIPERS bf iiédicinal substance; the second
: gg)u% fﬁgb rhidd i cC ?er}itwﬂ:hm se%slgt?vrg cgi téa Ciﬂu&e a seggr{ded%tsee Qx‘tdsthe third group
0 Usi ng R

S O
ofiiperoids is gogted withs pfbﬁlﬂ%ﬁtdemcfoa&to 2@3“2 @ghlr%@tée éﬁhs arepmuon is -
déseunbbid pRavidenépelted 2led®®f hidcind hebsphes mazh |a&g:y(teﬁs‘ivcly metabolized

p,gsls% & nrav@eraﬁseiy IS diaonnedihlesLees et al.

147. 97 ter| ary tri
QO NP R8O TR RE T N A—
rélgager and delayed TBeagerSartfcle® IPhe ,de]nm.rq;jba;s is (pcdvgh:ﬂ bathe use of ammonio
Hﬁfh%ﬁﬁ%ﬁﬁ%d&ﬁmﬂ@ﬂt Q&zﬁ&%&ﬁiﬁnﬁhﬁﬁwﬁﬁﬁﬂﬁﬂé}s.ﬁ ai et al.,
Hel y. im Acta 842 (1993); the pharnmacol ogy,

mec hai nical efficacy are
Boiscuss R@?#HHEHX&%%E@EEHtOL 35(Suppl . 1).1-77

t( é|996égm%n fcarrcfﬁlal%g ¥ w fhzrlnzl‘f’ Iug%‘%)iseézgnl }neﬁ% n\%%ls h drc{oodone
Hygrocodggej o dﬂlrdwrealﬁsned@arksvd GicqdingR) gyrexsiafey
Hedodal®, HyBsrhihe®,Lordat®s WoRiLGE, N oﬁ:ﬁ@QHﬁdréc‘b% &Yssionex®, and

Ei:ﬁ?\%lﬂ ﬁma,t i
V%Q%@teﬁ%? %@ oW ag 4§iE§6’§flf&e3é 'Irfe{ho i her 6391?@ oﬁe tartrate
(I FDch am PR 95 ‘i“bﬂthﬁ'f Bélérmcrlsm%ﬁ qgiates codeine
mnmﬁmbtﬂhonﬂmkmmhbmdydwhmmggenqw@ (COX) enzyne system
resulting in decreased prostagl andin synthesis. See
The Physicians' Desk Reference, 56th Ed., pp. 1054
(2002). The COX enzyne syste s conprised of at
| east two isoforns of COX s is constitutively
expressed in the gastroi @ @ tract and the
ki dneys 25 and is involv ' he production of
prost agl andi ns required® or gasttic nmucosa
productlon and proper renal bl ood fl ow. See Vane et
aI Proc. Natl. Acad. Sci. USA, 91:2046-2050 (1994);
EiyhdcSlondthas thelh&fical Ntnhla CAMIBINO; Fmoledihr %é&?nf 299.368, and a
lmé@& 4d§h01 and Sei bert et al., Proc. Natl Acad
013-12017 (1994). In contrast COX- 2 |s
not present in he Ith tissue and. |t expr.essjion is
i nd cpdpng sap grally "F SRFRHCSP g@tcéi‘f' iinysgive. 3pleppd production
of pizit drog baye deteappd oguificindp inokcept ast adgherdivengonand QI Re.

HidRocodil isCRn@fdniyhvalaBM H@H1eOfpAiBA spiup &ame St at es,
I ncl udi ng rheunatoi d arthrltls osteoarthrltls

PYT QXL BarcSi! l?ﬁ?oco&(ﬁg Glib RS 9&9&; Biding & PlPYRS 3&! @ the brain and
d|seases hrot oxi city, er oscf er
sPRghFOe aiay e tagen ‘Ert%‘rar@amrf%frﬂet‘@% 5 ﬂi@h i Fagdntensify
drewdiresclemay inEraot witymprosming fok dasrathayiiprss dsgndll as otk drings that cause
cause the pain, WD 20071150075PCT/ US2007/ 072054
stiffness, and inflanmati on associated with these
conditions. See Smith et als, Proc. Natl. Acad. Sci.
95:13313- 13318 (1998). Mel oxi cam i s superior to
traditi onal non-sel ecti ve NSAl Ds because it
selectively inhibits COX-2, thus causing fewer
gastrointestinal problens such as bl eeding,
heartburn, reflux, diarrhea, 5 nausea, and abdom na
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15 prostaglandins by inhibiting the activity of the

i nduci bl e enzynme, COX-2, exert anti-inflamatory

effects Wi t hout the adverse side effects associ ated

fdss 1 1 nhi bition. Sonme of the tragdeuaiPsross

er vvhr ch nel oxi cam has or is marketed include

l\/[BIC(r) MOBEC(r), MOBI COX(r), MOVALIS(r), and MOVA

drovdiheSE. QomnMB! U6 FRMSs mudé@@ﬁm%gholﬁfhtﬁ&d&ﬁle%s ﬁzilidea Hfbvststh@ss
reat.nent of painful oste

cup R BB End B DirefGh e SHERREi blcteic eacion, blood
disosdensp tiomptsi iv ntood anemaltfogdinash amnety olethawyt diffiduity urinating, spasm of the
uretéyfﬂé%ﬂ%ﬂcﬁ rtegsgatr%gﬂﬁuo%fané%}{l osing spondylitis, and

omatic treat %é,s and sy t ons
Hyd&ceé@grc% p¢ habat-formige aadifan {5ad 1P, PhatiFy eRd BYYC %‘H%‘Cﬂl Qadiction. Tn the
U.S], piirk dparatddone and forms doneaidieg mood thael Saxp paf‘ﬂofsagenm[’ttakqmonmdered

Schs{HMé(]? Eﬁ?;mi%ﬁ%e:]c%gg{*ﬁ fés ﬁ%% ﬁe@h:ﬁ t(g?%blgpre) 11(%5@9%%511! iH2&dhbination
w1thmc§t@m§@§heqprpngthgrmpn@nﬁﬁle@élmgeqr§ callpdl Elydepcodone Compounds and are
condie@eVSthba 11T dig@HydroSddoge fand frmldqra abmBi@seon ﬁﬂﬁ&ﬂ&r&ﬁugs such as

red to a,3 L nt.r av enou S |n e The
SR S e R
mel oxi cam i s dose-proportional in the r ange of 5to
60 The preesacT pleacpigianaphehisr hyhospdomefeptanig praiets degrs many drug
userPRom188de £&20QRE andhuhB! HRGEVH idcakér® WilDbetunl Pli€by extracting a

por o 85 L2555 RS e N GBS LA G gt temen
of thealrug 1bts ok tmomnudn fabadsliqst fodwave Bven ptoblehfsdemedortsyming excessive
amolits bf rzéeenﬁﬂtfpﬁeé@ve@qrr@rw p%hB@Br e, tahm»ero 60@&5 q§ o@(@ ﬁﬁﬂgmms of

t at dit
s APED  § DG4 BOs el B N P s ol doss in e
range ofitR0M0-20, 0005 rmﬂ@rams:a: dayrhang baen regupted xs faed &1y thisvacteethat leads
gests

manf Sad 5 B BB 8 r%Pufofma%% ST cady state

fed conditions in heal t male

t abREY conqupation qfélaﬂroeoéoer shougsnge fﬂgrﬂﬁﬁi 10 gl'lﬁlgfaafs ip Pgients not
toleratitsto opiatds HotvdLerpit cEﬁ)rl;ﬂ_sthte&llnShe 2004 ®DRs (Phadyiasst [adsk Refglence) that

Nor&o@)d E&ﬂtaﬁ@iﬁc '15] nﬁ!&}qﬁrnﬁsyofmgr%goo%ﬂg Igdej;gllﬁﬁ)%%‘ﬁ &ﬂ?pa{vscaﬂg)e taken at

a doyage ﬁgrég '@o\;grpl)ye tablets pesfday (I2Q gridigrpms of hy@ocodone) Such high amounts of
hy&B&ﬂBﬁd&@Qﬂ@RﬁEﬁd&%ﬂ&#&Z 2)&dntipasdes hid/diration anslich vl Znust be

P
mon oreé vagfce reélﬁ]lg %@F 1t:sI M]grl%ﬂsxgﬁ 5\‘8 tﬁzﬁ%w&v@ﬂ%lets each
containins 3dg mikkataoeiof a%maha@tsﬁbenaqeeemmb e t%rp%ﬂhfmé gDPymaxinmum of

4,000 P@g &%aﬁnhamé gfecfaﬁkr c8th ﬁfnd&h?:o&hc@ﬂﬁe ain %Neﬁ reescrﬁfmc pain
arthritis, reI|ev %
R RN Y RTINS T N ——
rapldimﬂabpadnBecamd ofithis, @dghiais pftemogprdase Gatrtelinng bdndhds of pills, in pursuit
lﬂc@r‘ tﬁéirl ex@@ﬁéﬁce& G@EMn Rt yardebddHe s & yFfp®Ms of hydrocodone

wound m grai'ne headaches.

Over%ﬁaésanelaﬂr rra@}r%fé’yégﬁswoar PRHCEISRRPPIGRESE S 3 SWRPINEG]H and/or
clanody skidl, sérygrizses badyadrdiaparidyipatrdoniil sevéra blatuetiayrinvolve

I useful in pain managenment
cm@%@%&%ﬁﬁﬁ?ﬁ a?%islﬁ g)oggéaglfral gesic effect w thout
the sedation and addi ctjve properties of narcotic
C. angﬁﬁ% pund Regarding Melegicamy { he | ong t 112 of
nmel oxi cam makes it useful for long-lasting relief
whMehxicgmnalso jrcovi wbefblhmoxmi -owthyt Natahefbgi R thiazolyl)-2-H- 1,2-
benzbﬁmﬁl%r}ca%&aﬁﬂiet lh f“-ﬁfoﬂdé S %%élﬂbef Sfe &{b‘i@tacﬁfgrcﬁﬁ)tdf @ABnsteroidal
conventional NSAl Ds, including conventional
nel oxi cam are frequently i nappropriate for
managenent of acute pain. Because nel oxi camis
practically insoluble in wager, attaining sufficient
. bioavailability of this drug is problematic. Prior
art methods of increasing the bioavailability- of
mel oxi cam i nclude 15 increasing its solubility by
form ng a cycl odextrln con‘pl ex of the drug (see U. S.




10

15

20

30

WO 2007/ 150075PCT/ US2007/ 072054 preventi on,

anel oriation or delay of pain D sclosed

vasonodul ators i nclude vasoconstrictors,

W@%&ﬁhk(ﬁ’%ﬁor s, bronchodil ation agents, and  pcrws2e07/072054
ronchoconstrlctlon agents, such as

‘renni n-angi ot ensi’n system ant agoni st s,

ni trovasodil ators, direct vasodilators, cal cium

channel bl ocki ng drugs, phosphodi esterase inhibitors,

agtjnflatimeteiyndreds (N SA B3sivilaloxadagtis asoxicamalenyative witl e dellowing

(ﬁaﬂﬁﬂaﬁﬁmﬁélnhlbltor uch }Pnal phar maceuti ca
agents can be un%gg{%ﬁﬂ can cause unwant ed
side-effects. D. Bac g{ noparti cul ate
Active Agent Conposi onsN noparticul ate active.
agent conpositions, firstHdesc i bed_in

. S. Pat ent
No. 5,145,684 ("the '684 pateﬁt‘\

particles

consi sting of a poorly solubleéﬁhgiapeutic or 10

di agnosti c agent havi ng adsorb to or associated

with the surface thereof a noncrosslinked surface

Mgloxjsiami haggn empirical figrsplanefCrdtlilice ARy aTapienyier Pright oifel 41. See The
Pagidiane’ DayleRifereaaiosi Ed. Qps10ss €2002)s andi Hhe derdk, IndedrEd., pp. 1040-1041

(ﬁé@ﬂ&' . Zéé 'Melﬁﬁﬁc%ﬂﬁ calgn 15%%;)?6%? w@t@% lﬁgl?er 9{9!90111@ observed

1155'[9:8@% %ﬁ[‘fé‘% bas% %ls VBLY(S ﬁlﬁtgﬁgl%bl% 7y :%glg H’tq: Igfpszc;ans Desk Reference
S6108ds pmuBMs Met hod of Ginding 15 Phar maceut i ca
Substances " and U. S. Patent No. 5,510,118 for

PrOQEﬁﬁn@ﬂ&EWEbﬁﬁ@h@mﬁh&bﬁhﬁmmkh-Ebﬂhmﬁkdﬁﬂmﬂmﬂwnmiaswdl%

mggltgcitis\a/def ge Hin . Ibl?tld? arglraceugc e egigézlis%%tﬁhfng rthen:l as active
gz ot Ui o N 5UPRBSEH 5B sl a s Faeat No

,:zaﬂms) sae gzgq Gewian Patktidic. 2356 | BoTRrbummtol@raf imsloaicam in horses is
AiRGIe8 SRt deOB aDWrir B I, 947: |9i7¥@t9i1}3 Réterinasy30:ds HQfbgd QE discussed in

HEnl\d/%ran ?q aI %55 d]“e,ra%' Pa{gt I % éﬁg%&? 8%’3 e%sgﬂj %Jﬁ%nes Otf meloxicam are

i zat |
d@lﬁﬁsw TSPJcﬂﬁél Hsbvr Ghim ActpdGis6R (199 halbe nfgmacslogzen&swsm of action,
afddadiniciletfizhcylaty didthded @rBrizot RiNamepar5(Supplal )d-7X-(B9g); and clinical

&%s%pgasgamesu%Q$lEéﬁht Qx‘lﬂrﬁ Hsdls'a&séﬂ il Pra vl y%@hil » 3 m‘ I Rheumatol

Non-loni.c S or
st ShiTaghior S Dl MeHERE
Propanedloates " 5,336,507 for "Use of Charg
Pho Yo ctlibsprfdpflpsinaeopalessiocnd Ay %&t%lﬁs ‘Like other
NSABX#O&@fiﬁmirp mecHanisnmol adtion nSmElaiat iS viagnhibition df GheGytlooxygenase

%téﬂh &Llﬁﬂ\%ﬂ a%%és%@laﬁtﬁg sﬂnﬁfé&? A2EThe Phystcmns Desk

it oni ¢
%{ FHE &, PRy lg)g R%xglﬁ éjfsfepcla F%{FIE"S% ofu at least two
isofgrsef 6OXo CRH lSrfgﬂ@tléﬂWﬂlY exmtskadnn the BasgagtegBRAI gt and the kidneys

and i i@RA Al @9 p@&ﬂ:ﬂ%&ﬂ%été‘glaﬂﬂlﬁﬁ@ﬁﬁﬂeﬁ $or %ﬁsﬁfﬁﬁyoo&m}dducﬁon and
pr%e?reflal b? ogﬁé\%; ee ﬁgcgﬂttl lferoé {Vag ﬁé‘aazn .5‘41 8%% 20!1?@ SOS% {1994);

Osd@@reéglafr@nN@hﬁr%S@t 8(? |1 ﬁgiaﬁ5%$1(2@019 39 §31B€B5fé‘hd” roc. Natl. Acad.
Sch, AMNEBR01DALH)f RrcontBu CaEe? lMﬂdii prdsedl indrbltigaisa@rand its expression

1si}!%ﬂ&9§{éeh&h%§1amném%0&atés9§zfor ‘Vater 1nsoluble Non-
O Magnetic Mangane€se Particles as Magneti c Resonance

SR Sy 938 Y

humgp disenee %?S, inelRdingrhRIARY pIE ATty (éfe@ﬂ%n%ymmaoﬁathrﬂaotrone
redogptibh,asidiofgeitirsliddades) gepirgbxidityl sbarbsalerovie) agth biypdoension dd. Elevated
leéﬂ:ro? %Etgéﬁrﬁms e§1aﬂéjor E%I\I}% gfo-mﬁaﬂ?)ﬁﬁ‘tmgg&h&@%hch cause the pain,
np03|t|ons Usef ul i cal | magi ng; , 440
for "Fornmul ations of Oral Gastrointestinal D agnostlc
X-Ray Contrast Agents in Cdhbination with 35
Phar maceutical ly Acceptable O ays;" 5,470,583 for
"Met-hod of Preparing Nanoparticle Conpositions
Cont ai ni ng Char ged Phospholi pids to Reduce
Aggregation;" 5,472,683 for WD
2007/150075PCT/U82007/072054 hbnopartlculate
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"Sul fated Non-ionic Bl ock Copol yner Surfactant as
Stabilizer Coati ngs for Nanoparticle Conpositions;"”
5,571,536 for "Formul ati ons of Conpounds as

WERRRAkdhcul ate Di spersions in D gestible G bér@g07072054
Fatty Acids;" 5,573,749 for "Nanoparticul ate

Di agnostic M xed Carboxylic Anydrides as X-Ray 15 ,
st1ffﬁ:@,6teﬁ1§$ﬁﬂaﬁﬁ1@ﬂfoﬁ a%,gaém];sh Tol:| 61!?@9 koriteh nb-.?/SE@ Bﬁﬁﬂh@g( ﬁ){R?'&ﬂW atl. Acad.
or " agnostl c I magi ng X-Ray
%ﬁ%ﬁi@#ﬁgﬁ@’ 5,573,783 for "Redispersible
Nanoparticulate Film Matrices Wth Protective
Ov Madeordeasn is sBpesigptogpditioppl nogiselectiisdb Al bagpyessit @ﬁﬂecﬂvely inhibits
COXW! thuf cduli s Bwel ﬁ'@lﬂt&hﬁﬂ phsIaRAGukEh 6d Eedblgabédribzedrdflyix, diarthea,

noo PSS g e g E S L DR s EPhccoms

inhil@éden ratiorwf 8 $Pi I &l deTitbiectp eeltdtyelagatnbis COX-P andShapithelogigal production
of pf’Msfablaﬁ’clﬂﬁér RGAICRALhXRGE RREGRILE: KkaXS ine t@ari%ﬁtlclﬁr?algemc/anu—

infl Wﬁ%ﬁéﬁ%@ég%@g@?ﬁ DB Q(' SF jrgptble CORY o el of
inflananajpar ComwelsalyethConyrosy of aivarst dﬁlg 5@31:1;1@560 NeAIDMibhdlwding

mst%l?ﬂ%s?ﬁﬁlﬁgﬂeér@rg &g%%@é&r &wﬂt ﬁr lé]#i)l%il? Pﬁtrﬁne %{%ﬂﬁlﬁ%& eBX- 1 enzymes.
ThisHp beaapsgtas gresulsoh pich |C£P&15V11N6ﬁnm5@géaaelnm#ﬁﬁﬁa@’ for gastric mucosal
prodat@dll dnldZea$ bloo® cibctiPation Sref it proSU@aﬁr Sdasad eSSy Pact Ao, Acad. Sci.

USAFg %@?&1@ 5%? ai‘eﬁf)@t > 5§t6r o ncé%ﬁ%ﬁa%shgg ?%g%) and Seibertet al,
ProX-NetlyA@onbq' a8i: 1;5@lér{ﬂ%94é{fépt@tamd@gttsplgptmebg@uhmﬂle biosynthesis of
prosﬂgfahaﬁﬁ WY hﬁnb?ﬁ?g’ﬁﬁ activity Ot he SRRHRS cniz HAG QX LI ekabe-inflammatory

ostic M xe boncAnydrl
et R PR ARG R bt Aba) MOk THRAEI e Syt em
| magi ng; " 5,718,388 for "Continuous Method of
Gr Souie 0 (hPladmeasens thder Wit elarican has & igmerketed icide MOBIC®,

MOBH@@O nﬁﬁﬁfc@)@@ I@WP&IB@”&JM@VB@EC@ albABRA h&f been shown to be
rofen 747, 001. f r er!oiol S Cont

wsellgE RieTeSe ‘RSB s Seghig foint discase),
sympmmaﬁsReehimbmtcuﬁ rebmbtoid aﬂmm@whsptomhmr rmegtrenmf ankylosing spondylitis,
Qua.l fid tféﬁ'trﬁén? of Bk gﬂh%ﬂ RAMCEDs @ga\fﬁlhﬁg including pain, stiffness,
Sl o ogi cal Reactions;’ 45,829 "Nanocrystal Iine
and § 2§pfons of Human | nmunodef i ci ency Virus (HV)
Protease Inhibitors Using Cellulosic Surface
St abé fdrmerf meloxtsaf68y8hBy marketeNtt the dmitod Stekek ist OBIC® (Boehringer
IngeP‘EﬂH @ﬁ%rﬁ#a@édﬂ'cﬂ? oM &ie'l&’ @)gérohaémﬂ 73Pand 15 mg tablets. The

Iclency Viru Vé oteaselnhbtors
bioayR|Hhilioced 3 1gls 78 mg g sets 150 compyed tog. Sgme sgvengps bolus
Hl_] ectﬂdﬁj ‘Bt ;ﬂh}rﬁicEﬂhéﬁﬂs af & single GiftraNamap dodei of ltﬂe%c&:ahblp doseeprpportional in

e il 13 PO e TP D001 HBBEARD) S gpy 05 oo At
admlms@@tlplhgf walﬁﬁﬁlog @9$eﬁgf sk s ths PhirmecEdieigs Kidpgnigroportional in

the rﬁlfl HIeto 15 WL MRE fid 6 RBGY oMbrsbh‘@uéﬂs ¥t afidBled by multiple dose

%@ﬁ 118 331?1? ?@%%97 867 %Ogilé’fs% S ﬁ tdarfrllally 1 aélgev%d within four to

ﬁve Naln@,paﬂt 3 scendDnglpeican @mscentrﬂmzwalg@@uﬁmg at Wmetelfydwelve to
fourfebEN &M | 61;9 cfége/ $itAdh s geg&shaaﬁﬂm%’@fnm Bifubeh Q0 ﬁéhd*y Rtate fed

conddRRE fn?aéf% RO ot 0 e b e S Cpe TR fe/mL. & T of

4.9 Hgnogart.iof a{)amem@ddms steadynsgte fod,cBAdti®RIn Eiderly Ralos atid/females,
i S] S I 6

the g B A e o s Y B SRR T g v,
Conprising a Synergistic Conbination of a Polyneric
Surface Stabilizer -and D octyl Sodi um Sul fosucci nate;
' 6,428,814 for "Bi oadhesive Nanoparticul ate
Conpositions Having Cationig Surface Stabilizers;"
6,431,478 for "Small Scale MII;" 6,432,381 for
"Met hods for Targeting Drug Delivery to the Upper
and/ or Lower Gastrointestinal Tract," 6,592,903 for
"Nanoparticul ate D spersions Conprising a 10
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25 20050063913 for "Novel netaxal one conpositions;”

U. S. Patent Publication No. 20050042177 for "Novel

conpositions of sildenafil free base " U S. Patent

WoBbd7Aeh PN No. 20050031691 for * Cel Stab"'%@?nmmmwwnmm

nanoparticul ate active agent conp03|t|ons

Pat ent Publication No. 20050019412 for hbvel

d:tN EADLt, L Qf@pﬁidtzémﬁ@ respdétiPelyPaE L. ﬁ@bﬂciaﬁﬁtmc@@ Rkﬁrence 56th

Em_zoo(ﬁé é@ for "Novel griseofulvin conpositions;

BPSIPAEEY Publ i cation No. 20040258758 for 30
"“Nanoparticul ate topiramate fornul ations;" U S.
Pat’dipughelotigai das ien te3@d 400 HgTevedivy e @&@iﬂh’ faoehgleof the signs

and § Q&k bf @dﬁ&aﬁﬁn@st ﬁl&h b@%@&ﬂﬁhtrélfe%ﬁttﬁe ﬁeﬁsl M8 sAEFOMS of
i cation . 2004

theu E:%I?Ji‘tfsc Q?I""&f ac:'?é’la’c‘j]x ?‘lfiaﬁﬂnf’c?ra}’?u f-&t tfeé‘%gem °£P‘§t SUEEEdppIn,
treatPaeln! dicpari Rl r@O0AORG8B3G S, ahNou@hint hetdaces drieloxicam may be

espéccﬁﬂ%ff@tyﬂve At treatrhet of2 ﬂitﬁt&,‘s o?ggilniags%t: #a20 WM inflammation.
20040195413 for" Conpositions and nethod for mlling

I "US Pat ent bl t No. . 20040
e NI A P e e s SRR P USSR T Repvide an
analPasiceffecPuitthaut dieisodntiNo and hdSictiPa penpertits b nag@ttic @nalpisics. Furthermore,
the lun‘styz Bf‘ﬁl%f&lcgl’ﬂ%él&?ft h%ull\f@r IO%Q @a%gﬂéﬁﬁzgwlfn% 15 nNPfﬁ%]ﬂded by narcotic

ni resul | de COfT'pOSI tions; Patent Publ i cation

analgesirs o oMeyst dug o %@@FC41Y loRgon#e IOB?Fél’:’Erﬁ’i’BB%ﬁ“PP% %SA]DS including
contdnfonaPaicRiicafy e ifeqiidndR idppropAad Odrihdn3 derhait of Maveedain.
ni f edi pi ne conpositions;"” U S. Patent Publication No.

\Z/P;ﬁg%é?%&%%xwm a@%gg&;%ﬁ?&?&ﬁﬁy itmedp Zm%%% QAR bibQWitability of

or.ns
this gygis b ealﬁﬂfr\k?ﬂog@M@%@éﬂr@fsn%%ﬂng&wawﬂlﬁwyaﬁ st gfam include
incréa@ing Gks B(&ﬁbjﬁi@f Byl fotthial; @ c@ﬁbdﬁt&rﬁ@ﬁi}ﬂ& of thé &rug B@E &I8. Pat. No.

6 28738b) 3 P FOI0AQASH00 Bl TNPHBle FRRARK b 5. Pat. Appi.
Pubi@@lﬁb@ﬁ@@@ 67 ANanoparti cul ate becl omet hasone '

di propi onate conpositions;" U S. Patent Publication
No PuSisBE0Y 30 Bax2ft /A ppbitatioNaNW RB006 5462 for COﬁ]ﬁlﬁﬂhﬁd Butfulation of a

Seleﬁéve@%k)%gg%ga%? *nﬂh) I;B#%]%%u%g rdtelé.'éé‘lﬁle% Fﬂ'ﬁ?éeug%l? J)Iﬁ tsﬁt{%rﬂs suitable for
topidabpdrainistrpenisto an yhwlieh centan alscleetinsi (HAX2dnkibitory dgig, or nanoparticles
of a Eﬁltg%lﬁ TowPWiet &ﬂﬁﬁlﬁ’ﬂ? Qs cog&gﬁ@&m&Zufr@ﬁor treatment and/or prophyla)us of a

: dlsoﬂﬁlanlqzﬁegt%}?eggp e Oﬁ%i%a ) fo%lgﬁ}fj?!lc%t It%vg %qll?lvg?, at reguce rate of

remapb fremhesyd snet thatdhe ConpoSitiophat et effeatyvd lcatitmn tifig.of about 2 to about
24 hglg‘g @léﬁ%r?e% &f bRk OPMHIB‘HéﬂlVaEéQ b e pih I1[1 319: pubhshed
or,

nmul ati ons olycosanol nbln
aPPh.%fe %ﬁ‘o‘FrPng'Fﬁ‘Gi\ﬂ C*N'IB‘E) SheorasTeRe IS Wﬁﬁég Fiin it gllable
aquedissdititnngspimsager §autigy/sogpensign.rSndh eadpibnts, addii¢h dry described in U.S.
Pat, Hos.i I%@Eaﬁ%éQJndg&rablg nMBp:ngrOﬁ‘n%)(ﬁ&%éﬁl% (’vﬂfch is ]JImted to ocular

articul ate conpositions havi
“@lﬁﬂf)% dogsappddrae; mectiosorab%ﬁfecmsetwng%@ fosmpuiggons for treating
migrd®e30181411 for "Nanoparticul ate conpositions of
m t ogenactivated protein (MAP) Kkinase inhibitors;

U, Cgublf SRS, Bﬂ% /ﬁg)%lbsﬁf(l)na CO%%EOQZ“@?&UVG Cgclooxygenasez

osi tions at’t on, of

Inhibitoread eV aapmodBaey G?m@amﬁéf()é sseeghzgddaineriddigagache Pung refers to a
ﬂleraBalﬁtQi’Hothtﬁhbﬂ atdf@nin e tre2@30) 2ARGI@tId0 hrevention, or delay of pain
com%?sn\lﬁ moﬁ Ier?éf’é;?el fo%alg ﬁ ggéiﬁ gltvc %ﬂc ?oxarggli IaS g nlggbolg:@ raf Vy somodulator and a
phar@ta@blhmllzfeqcseptab@ Seipiat, evnmep@b dilecot.i Tha cmoomgg@ﬁ}@ Hggigtor and
vasof@fulatR M@ RACH thefid 2@&&11! il 24 lakgdunt ddfeStivert bBitibute to the treatment,

Publ i cati on No. 20030087308 for "Method for high

t hrough put screening using a small scale mll or

mcrofluidics;" U S. PatentgPublication No. 20

20030023203 for "Drug delivery systens & nethods;"

U. S. Patent Publication No. 20020179758 for "System

and nethod for mlling materials; and U S. Patent

Publication No. 20010053664 for "Apparatus for
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10 nmel oxicam or a salt or derivative thereof, in
conbination with a controll ed rel ease hydrocodone
conmposition in mhlch a first portion of the

‘ﬁpmgﬁﬂ&%on I.e., a_ hydr ocodone_ or ,a_ salt OPCT/US2007/072054
erivative thereof is rel eased i nmmedi ately upon

adm ni stration and a second portion of the

prevBMHL 05 O Rion QF délayS af ﬁanp Digestdatsbieddldrer emfludeivasoconstrictors,

TSR AR ALY S kARl B RSLLR S, 0y gpeorns
systénp apgngonistie nizrogopibe o, directoasstiliors caleinmobairte] tlai:lgt@dmf's

Ehﬁ&%ﬁﬁ ki synth
pho%ﬁ%&héé%%}e%ﬁfﬁﬁo% s?mﬁeﬁiu%ng?%??lﬁ E}"l'llﬂigdﬁﬂeo'l'ﬁlc b{ ar:gl 1e% synthase
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- the hydrocodone is contained in the IR conponent.
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Conpositions suitable for parenteral injection may
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or nonaqueous sol utions, dispersions, suspensions or
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thepdod r1mtmmﬂluﬁmhd1ﬁterympoa adibiai o Sergdit] aabaut] pbmoh loé the§drocodone, or

a S%{) oL os gzg-[?g %%}e@y (]fp]%le? gﬁﬁﬁl&%ﬂm a%qﬂ%ﬂala%lagj %;Qn}%mf)dal manner.
or al adn1n|strat|on i ncl ude, but are not I|n1ted t o,
capk i a8ether; objscpicthe jpveniion 1o, BRyide @ CORPRFIHAnARMPESIng panoparticulate
meRutzhmse 4 sdlt dodaigetifeahdrsof, mrmnmﬂtanmewa@e RtuftipattRulate modified release

congl%glt?éﬁ go%ﬁst}k% 1333%5 R?@ﬁ t%r 1ns EP]%/dIo%L}Jics%\éﬁ c%glgﬁgmé pameles which,

lers
upopFdmissteation @ta@a@mtz@fmmtala imedap pospHmEeal rilpyse prafilethet results in a

pla§tha SSHRRERiStherdptiic AR cHledi e 18mdcaih@Rar-SiedroS e,
gl ucose, mannitol, and silicic acid; (c) binders,

S ucll?m%sfuﬁ%@er obje %4'15%@{}1%%{1& Sp%(?\hd@i &%ga%tsff‘ ohi ¢ lr?stinonﬂanoparnculate

ol'yvin done
melqyieani camsslt orsiggiNativs thirgafeinspmbinationyyigh nedsiparticnlgte modified release

ni}ﬁ&ﬁbﬁcoﬁ;&fﬁﬁa@ﬁle@ﬂ%o mauoﬁabfcl um car bonat e, potato

L OGN e

relensetraofile ragd/osupisaaide pPasraffrofile. (g) absorption 25
accel erators, such as quaternary anmoni um conpounds;

(h)n M@{ﬂﬁ hlMeheAOIGRLL Sf 1R YSEnASH B rwldeaé ERRkitiBA Bom: rising
aol L n

nost ear at e; ads nts, ‘such as
nan G BAPPET.4Rd ot o 4@&%@?‘@ HEOL 18 hRDUatr,yich a muliparticulate
modifidcCielgasesbaposii@, compginmg tiens teapatibfiosodfigdrocodone-comprising
pmt&%s%ﬁﬁyhﬁﬁ%&%&&h§n toSzP ti%PE gﬁ lﬁfo\élET gfl&;n% gr&ﬁlf Fubstantially

similagdo the plagaa P@Fﬂ?sprﬁ%}v%bg e@éﬁ»&wt@aomfftw&rqr ﬁgvr%{}% Aesgee forms
clva’ﬂth&uﬂlﬂlyﬂﬂﬁ&@ €)fsabstimtihioy miniek ﬂﬁqaﬁmmsélbgrtamﬁd tHREdpeEl®: effects
pl'DCRngC{ Igmt%g g&ﬂllﬁ%ﬁ&t}/on%?%g Blgl’gl ﬁe J%%sg'ue?onns C%\Qetnl'&%uepts Ally.

ens| ons, -XIrs.cI'na
hydrocodone and neIOX|can1 the l'iquid dosage forns

maf-oBYREPIA Bequaat doseaC TEEMES Bk Ynmpslide ideaphdR hdasage form is

adm$iigdreds paAdEE inrvAl @prcaﬁs}olgwmﬁﬁ to 5 Phlsduld plad @ﬂ%nln&}us case, a
ers

I3|f ers.

peadi R e B Rt R A B R RleR of ey cose wih
troughsdtegtons ofblew zlyLL, @IHQ@IHQIJOH) @Gr\dwlﬂg)mmt@psegﬁhve administration time

propyl enegl ycol, 1, 3- but yl enegl ycol ,

di met hyl f ormam de, oils, sygh as cottonseed oil

groundnut WD 20071150075PCT/ US2007/ 072054 oil, corn

germoil, olive oil, castor oil, and sesane oil

gl ycerol, tetrahydrofurfuryl alcohol,

pol yet hyl enegl ycol s, fatty acid esters of sorbitan,
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15 hydrocodone can be determ ned enpirically and can

be enployed in pure formor, where such forns exist,

i n pharmaceutically acceptable salt, ester, or

Rr odr ulg form Actual dosage | evels of a mel oxi cam a

Wﬂ%ﬂj Whone in the conposi tions of the |nve]FﬁTW0°7m72°°4

rmy be varied to obtain an anmpunt of a nel ndcam and a
poliie Raatb e Faaisoirde rares o ob RaP b s BERY o
pharstahddgiod] andi therapstticafieot assTtiated alith ¢head Faoesxagelel o slash out period
rc%%eﬁl%?rtﬁef 1Qf 8¢ M%M&%Hceﬁﬁ@ﬂcgﬁﬁ'ﬂ{eea@n&eh%ﬁ%ﬁ BEALS has been thought

the _route of adm nistratian, ot en
to b bconifthutipg fastos i ’f?é?‘ﬁ%&;%ﬁﬁﬂ%’é%@é‘?‘%%‘“&ﬁ&é? v E‘Fguéfypes of drugs.
treatnment, and other factors. Dosage unit
co nﬁibfspltieoh'mvmiym dotiteaiatatesto la campesitics cofapgsiggnanoparticulate

meﬁﬂ:m gll P éa%r H&‘Haﬁgé threof oY c@ﬁblmg wi® Bk GolIA retipcﬁe composmon

ose. be understood, however, that
CO‘%H@&W%WM@%@W We%altpb ferkiai vtk PePle BPiSh IhaReragiep Pwdrlq‘—ed a
hydi&flﬂﬁﬁb pmmm @ofiRrthaelmbfateh det pesks” irie noyge” andudcd gy de:

adr& hsha on efl lo%!n,o erJchfos?#yﬁﬁgs fgg%,n %&ueﬁ&ﬁﬁqp&%htd%w%e is beneficial.

, aCt 1V
Thl@ RS s ptqfléfrpael’mmsﬂwd uging a§9@tq11ﬁd @I%Qf@ﬁ?@a@ﬁm that allows for “zero-
ord@@@@ﬁ@ér} I"1QHks, §4R |a‘ﬁ(ﬁ@r OEJE& c@@% inRAEYN WHr&Kide a (Qﬁﬁ)@hﬁbn comprising

heal.t
nanJgeH iyl PRI, Pot Pl B e iR Perh s imbinigh sy cgptrolied elease
hydeororedd compofitiohehmgenbdperitioa ddliveas hysinocoflorteha a salt or derivative thereof,

in d R e 492, 01380 hidogoTDI nati on or coi nei dent al

the specific agent; and |ike factors well known

in_the nmedical arts. 30 Control |l ed. Rel ea

y OV BRSPS o GG 5 (BT 1. STBAT fofaese disclosed erein
are I:iiwlesﬁii and chirhef innbd Uniteg! States Pateks NoséxR2RS0R k] 6,730e325 to Devane et
al; ﬁo?ﬁ Bt whioh QI%QI?JO Jrﬁ fhyre é}e&e(ﬁgﬁg Wﬁq’f ‘M@'rgl dn EP[FCQ'Q?(% ?115 field 7

anC|ng he sorption an r bioaval
ma?éﬂs%‘?ﬁtfo%d ﬂ‘ﬁ@ifédl ent by promoting net transport
across the WO 2007/ 150075PCT/ US2007/ 072054
gadAncthenbBigttiofidie ivemtbn {s@ PYovide aavmansitie conpuicing amoparticulate
melgﬁgﬁﬂ (FQQQI@ 81%&:?1 a&l&el tggrgoibﬂlt coﬁ{b%la[ﬁgﬁ kth mc&ﬁﬂ)ll%@ g’ﬁgé &rﬁposmon

att
Wluﬁhawb@tawaﬂgs ec%qq'eé‘r @@ﬂmmﬁa %ﬁiervg OQF?%té)If ipér@élt t@kaance to hydrocodone, or

a saltlot @érnGavd glegof.non-ioni ¢ surfactants such as those
that can be prepared by reacting ethylene oxide with

a Algiﬂ‘ie)‘ dcdof thef 161%}1‘1}40@'1&@@1‘1;}13]@1@ 8¢ laydaphrenale féf'm af erodible
orobit ero att acl ester,; toc
formpofiss, d %ﬁ‘\sﬁ}’ P‘%’F‘é?edﬁOETWB 8t BMRHs eorFelied g?'é“]ﬁ?ﬂﬂls tygh solid oral
dosaéelf&ﬁ}s af A finadk ﬂﬁzﬁ‘ﬁ 21-D&rAather object of theli@nti@rifmo prov1de a controlled
"particul ate" ed herein r(&?ers to a st

rleotteRP B R O FIPABE or FYBEBY: he TrouRhRes dfelosican in 2
blmodhl scimaltienqalhingérds whik b lfiest ortibreaftlls: @tivegt afeddes sither 1mmed1atel y

o st RSN 5u8li it Uy RSRR PRI o o0
hydrqebdenalof taylamfpatﬁmx;m etclxigam ay gl @eralt eftkr pardpeative kg time, to provide

addltﬂlgr?eh élglgeéé: g%?e?s g]‘l;uﬂlq%‘el ée?}o&) br M\%‘ﬁfg f&?% ﬁrg I Shol ogy.
The ;¢ §hMm ﬁx?fﬂ%' Jﬂé&g of Bk BReRoAD 5‘@@(@ arb%ﬁq%bﬁném dobh 1'1 nfi; .

respect tot oating or coatl n% material .or u .
nancgﬁjspc épel%ﬁafr%,)&r a Sﬁlé%rwéqlgatgg Ahinrmbumatiest with a multlparuculate

modiflededeat EOmdeﬁt&Sﬁcoaﬁﬁsing at ke mwb popaeionPedsdrocodone-comprising
pamglg{' {nrv?h.l ]?gle aS‘xo:e}ﬁts S th (yn%t ?n{g?gza&%]e gf%lse%le%&qn %%lfﬁytg)g%ulatlon of

partiglgs i é@smmer pdvEoRy aﬁth@ m@ﬁurrsfof thierpae Bé@%@ﬁﬁ‘@dﬁﬁﬁqhsftﬁ* wtheepmposition,
of the 15 conposition and the rel ease of the

hydrocodone froma particul ar conponent. The term
"lag time" as used herein rfers to the tine between
delivery of the hydrocodone from one conponent and

t he subsequent delivery hydrocodone from anot her
conmponent. The term "erodabl e" as used herein refers
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The mul tiparticul ate nodi fied rel ease conposition and
dosage forns nade therefromconprise at | east two
hydr ocodone- conpri si ng conponents. In one enbodi nent,

Jﬁ?mh%ﬁ &ane of the hydrocodone, or a salt or perusio0m072054
Ivative thereof, fromthe second and subsequent

conponents, if any, is nodified such that there is a

andl 88 aldol®: R 8[-WREBr kbR &@ﬁﬁ&%d@ﬁts hiy Ghe 6O EPMEre 2@4itidnal population of
salt or derivative WD 2OOHE150 075PCT/ US2007(.07205

PR BGFMAPTROFHAHE e FRIE S BO AT A e grgwébﬁ composition.
conponent. The nunber of pulses in the %7 h
o1 O 5% 4 8ien G G e R 4 B T g P PBiome e
COMOEIlﬁIOI’d@ﬁ@HQH @ﬁhnb[bﬁldﬁldﬁbﬂlox&famhw fak oflumiearve Mgrdos iim gombination

ents | osi ti1on.
i oL B B O R EEP R o BB Cbrsay fgp fgfined n lims

21 E&rm@i‘@ﬁ'feﬁ dbkdgk fginy ef ieSi@vdndor 0 a pullids esl idosagdh dorm, although any
Ieas rof t|on conprising three

phaﬂ%’?%‘& oaﬁ‘éePt@!Blﬁﬂ?sa%efﬂﬁmaB%ponen swll giveriseto

up to three pulses in the release profile. In another
enbé@l‘i’th"ﬁr@rﬁpec ¢ dhe gy esien iglireried (BRI RoPTicH sefpRsions comprising a
coxﬁp@tﬂoﬁ u&foﬁﬁnketﬁtth@mn@me Ahda pBarmadivticAly astephmble@iridra well as any

ease of &ffEQm the first conmponent and
Onem%ﬂxe Béﬁ &QEQP H? eglns substantially upon

adn1n|strat|on but over di fferent periods of tine
andPesenzhodignant of the @nv,e:g}c@§ncqlmzz@pesé{)ggﬁxﬁp%tloracompnsmc nanoparticulate

melRIthH0b aadit Bﬁﬁe@ﬁﬁﬁv&ﬁmmtdoﬁibxmﬁn Raya rﬁlﬂﬁpr{rﬁdulate modified release
st

€0 Cog%ggg%?%?ﬁﬁ ieﬁ-“&%ﬁpogl}la%? E)\ggucir@éé)d?%e ~COMm), 1‘151n0 g particles, wherein
the ghgoncbkiretip prodivt ofgbwpr i si ng a second popul ation of a

nanla QBRI RR RN, &‘ Saltlor Mrivdgld ¥Rty & JRareaés e fed or fasted state
rocodone conpri si ng parti.cles of the secon

Biriagrsting the pslpiamGoPROialdi fi ed rel ease coating.
Alternatlvely or addi-tionally, the second popul ation ‘
of Thyedrapothdomaedimrit.shaigvedionicofterpat$s i gompesition comprising
nanG Jﬂia?@ﬁlcl%xﬁ?[ﬁ' &J 21 bEIERARvEREFLK il BInShih#on with a multiparticulate
l'ow ng oral delivery, the conposition |Fvggerat|on

moeéﬁ Plsase FHROH{ o %%H'Hb at EﬁﬁstéwgaﬂOPulstfona@F qgne-comprising
partidka( @Bbéreiniaiminiquatisiatf the naopagicelagmokdoxiomn mex subjent jandasted state is
bio§ QLIS Mo Bhistdaln FWE H!ﬁ4 ofiich g&e SRR, ltoe‘fl?u%_f%l:ﬁﬁﬁ%d state.
MPOSI Ti-on CONMpri Sing rocodone, or a sa
derlvatlve thereof, jn ggratlon dellv%rs t he
hy dp 88 6566 empefimenss ARy the P%“ﬁlﬂ”@&@? gxiggm ptigles have an effective
avegélparticranine of leSubdn MoaON0 S, bod pieferabirealed comprise at least one surface

d I
sy g PaT Rl J%aﬁv‘ﬁh“@ %Ffagéé%ﬁ?@%c‘ﬂﬁ% Fo
JR hydrocodone doses present invention

f urlhpsepvengipmfugther %S%Osé%ﬁmﬁ@!ofié’é H@Qﬂém RepAFEATAly BRloxicam
con@@ﬁﬁ&ﬂsssm a&adﬂb’dﬂi’d@ﬁgﬁl@ﬁ&,onﬁbt}ﬁg e hicloakcadepartiadsi wigh at least one

mnrmzes t
the tatloniggh prtipieo thicwdhanebone2(lmihi st rati on of two or
nore 25 JR dosage forms given sequentially if .such a
pr Ohd presentSndeetief it ais@birectitsthe ysgreofafthepxgaﬁﬁ;daby efgentiveemount of a

com}%?i:iigé\gnfetg%ﬁgge%gwgn%?ngtg Irppep%]‘%tfon \?2 L ALY IPOAI’r}]e Tmter?tbqf 8a1n The
use oo sageisd mirmmermgkaeiowe thrh @Dmptﬁﬁmwdhqymumqakbm gffeofiveiamount of the
com};om?on 8}1 ?h%t {n(\?gn on &na%g)flﬂeol?tmulﬁlggdah r}é{lgagg o? The hydrocodone
sol'i ‘dosage torms o
Cmnmmﬂhbsmnlon accordlng to the |nvent|on 30The tinme
rel ease characteristics for the delivery of the
hydrocodone, or a salt or derivative thereof, from
each of the conponents may Q@ varied by nDdlfylng t he
conposi tion of each conponent i ncl udi ng nodi fying
any of the excipients or coatings which nmay be
present. In particular, the rel ease of the
hydr ocodone, or a salt or derivative thereof, may be

‘ surtl?cﬁz g{a%gizblhﬁm %‘f s Ia_gd ORgL %rld?t%n@ ?? geldc&qh‘geﬂf«l—x% ve?arcr%fp'amde size of
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10 conponents, including nodifying any excipients and
coatings which may be present. For exanple, the first
conmponent may be an i mredi ate rel ease conponent

erein the hydrocodone, or a salt or derivahdMes2007/072054
WH@WEHPM%?S rel eased i medi atel y upon administration.
Alternatively, the first conponent nmay be, for

ex | eq%)jet%ﬁtolf @ dl?»eénﬂ gxcllllﬂgr@g\r@foﬁ of @blﬁ:@%ﬁﬂfmﬂﬁ ofa

OCO a salt or. deriyativ £l
hydtc}q:eqicg@fand 3l @amwéggléga rgq}cﬁgqaghwplalp |y ORCRALIORPIAPHCES &R lgsma profile

subbthRA} &helay tolRe ﬁfatsrﬁi pl@ﬁtﬁ'pfﬂﬂudfﬁi Bythe ddneniseaondf two immediate

1elep§§:$g( %g?c%mgggs‘@&g éorgg ﬁﬁfgﬁ s:eﬁ en%all a& eetgc%# %g%venuon and treatment
of paintcenditibisvieked, onathe aqhmnde&taryéﬁ Smhﬂdai;aﬁé ére| ease or

ext ended rel ease conponent in which the hydrocodone
or Tac glaive objecllancirsalissdiy ot aEpesion &5 defiret! imElaipn |- fhlsg described is a
WSk rRRxRxh e dasd: fetliesveth ITebﬂTﬁi ombmatlon
Comﬁ?sqf/(\)nﬁlg%)ljl@% J&%ﬁ%?@aﬁ%d t hat Xsw tabl e hé/\gr oc;doﬁef? C SO F
withi ; eontrabedarcleassirammpasiient hayag (2y iD0OMERENP L BPETSEE ' rs popilation o

hydx%c% I pLSHLS Shd acﬁ%h%ﬁﬁﬁon@ﬁt RURRIERY doviakibive s s@bnd population of
groco done, and be present either_in the form of

hydf@%éb@n attiglemdhe dy dragodanerﬁowu%ﬂég PPl ther see PPt further

compH se%ﬂ%&ﬁ&l@l@é‘se const1tuent _Eblﬁprﬁﬁfg’ra(lﬁﬁd;e Reating oe &&Iﬁse matrix material, or
onent may be the sape or diffe

botheﬁgngmqgéﬁql deli gy ]tl}ercgr[np%sg% Jh % at18rba;glvi:r§ a4 hydro onetm a pulsatile or
zerolbYEHE QEARONE oneWmbddightlof Ok iflefntionahe xmn;toheom cmf 1he anventioh éellvers a

O SSAon P S AU 78 SUHPRBT SO SR ha SRRy nll ®
t or fore hﬁdroc dones'hr r?lg%sleggﬁ’vre (_r) %c!}dﬁ)‘h@ O‘PQ@alt or

PESTB AR $EAEUT pr esent In
denwteredmnqsxﬁ,rﬁam asbhdh@l@mag@d@ﬁmulwnﬁwl%d% ageafss Al gtly than

befd¥ and gfe &M%L&'—a—aﬁ}' zﬁiﬂhﬁﬁ\:@a@iﬁn GAETRRR Ghafeint ao@eiﬂlsmcblaﬂdiéomphance

Theﬁ%;‘g?wsg]g ﬁ%g%%gﬁ%g}%reﬁgﬁow pr8 erz} el}ng% e,cb? QR&%I ﬁ_l tted o Srodable
fornietichy, dfifegetoma rolléteforndativns aid osmetih y@ﬁ@éledj t"ﬂimulatlons A portion of
the @%ﬁ’ﬁﬁ 588 deNehq 919%?5?% t8 Qﬂ&{/‘ ebr '@1@&%@9&' Hedt MBhe TR Ation would

ererrommay_be a at ed or unegﬁ%h%f ¢ o
be ugefilois dmprewingicpipfianne aphtherpis- Eﬁfﬁ PBFEME §7ippgnts requiring
a hyi iR o&RPRBRAHhS baf ndthignied i deittenmentefgamomwpditiged i n

t he dosage forns made therefrom In one enbodinent,

t h %’rel}g dgco%g&?eﬁl reﬁﬁseqb 1&[1095 axg%fddm«t: fdfﬁufaﬁ@ﬁse&i?fusmn controlled

es of first _co
forrmdmmis POV INRLES ﬁ@ﬁﬁﬁﬁlﬁﬁltf%wla&fm% I%‘QC%I‘GJ‘P&FO (3f GiRRUSGy = porion of the
total dE a9 B0 RQeas& m@n@c&h&l @ aldevr fov edpidumsdthefrefioft, witnthe h@nalmno

sition or S
e R e g 5Ol b e e
impavherconpliparend.shooivps: ﬂs@@e@qmqmme berradli st tsrpauiring a
hym&%&ﬂkeannunt of hydrocodone, or a salt or derivative
ereof, in the conp05|t|on or dosage WO
O, RO LOTaRR B B0 Sl v s
and tHeeletaiitdiesariptiont moexmw@mm@@@@m ang areginigaded teprovide forther

exp]?ﬁido¥ Ak lth%%n&cﬂﬁ&l? of olaihid Q@tﬁ&*db?é%ﬁi :id%ﬁtﬁk%spaﬁhﬂhb@dl esneds will be
I'rst conponent,,

{ t,ota
readglprgpRiEens o HRE FRHAOIR Hﬁ&ﬁefffmbﬁ“eﬁg’éi‘t”ﬂa .t‘m%% PF%P?"“ pf the invention.
thereof, is conprised in the particles of the second
conponent. 5 The hydrocodone, or a salt or derivative
thereof, is preferably present in the conposition and
in dosage forns nade therefromin an anmount of from
about 0.1 to about 1000 ng,- from about 1 to about 160
ng, or fromabout 5 to about 80 ng. Dependi ng at
| east in part on the particyl ar hydrocodone, or a
salt or derivative thereof, that are included in the
conmposition and dosage forms, the hydrocodone, or a
salt or derivative thereof, is present in an anount
of fromabout 5 to 10 about 80 ng, about 5 to about
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and the rel ease of hydrocodone, or a salt or

derivative thereof, fromthe second popul ati on of 35
hydr ocodone-conpri sing particles. The duration of the
v[,@gm%gﬁg.ﬁrmy be varied by altering the compogiti8ornr2054
and/ or the amount of the nodified rel ease coating

and/or altering the conposition WO

2007/ 150075PCT/ USi2CRIPAYN brapdi:asr AWaNEGS of

nodified rel ease matrix material utilized. Thus, the

duration of the |lag.ti can.be desiagned to mmec a .

e ER oot shae g Bt i Lty G I BRI Sty By icn 20% of
the hydmyodenetis eragaitye in thei IRreediparat.r el ease conponent

wherei n the hydrocodone, or a salt or derivative

t hew®af sho®OBREle 66 JiNEheoR of S0 hidl iBasRd e istnaidtioat Inywhich 20% of
th 5 inn&diatel .upaon .a }gisgﬁgﬁion. I n anot her
eﬁﬁﬁﬁﬁa‘ﬁﬁﬁi?° P ﬂPF%ﬁ componerit may be a del ayed
rel ease conponent in which the hydrocodone, or a salt_.
or Fi&A shawh sieadyrigiegmularigns of| 10 saplydsenod prgformylpsjons i which 20%

of thle b@dodt ¥s dhiaffed @ the TR c@pédent.| N ei t her of such
iments, the second conponent nay be a nodified

enbod
gf%gg%ﬁ%@%&ﬁ%té 3?1%8& &f']% 18%%Fcﬂ&c%g8&efbr[&§la ng%’fﬂ ihich 20%

rivative thereof, 1S relea over a perio

- of theihgdrogedosg issoained in the Tkwawpencal-y after a tine del ay.

10I'n anot her enbodi nent, the controlled rel ease

COFT®'S shb@h si6 PedbiesstmalatidivToe dD atechydeicedae faamgkaivanin which 50% of
the h%(rcigocgcﬁonlte%a c?c’otnfa%]e% iHH%' JE(I c%glﬁ[)gén?as e conmpone n.t , the

I‘'medi at'e” rel'ease corrponent conprising a first

poEuIation of hydrogodone-conBrising particles and, .

t hEIGroheve single dagsemelahswé Y szchydfcrdans domadasions Byyghich 50% of
the 15/dhgedpne id caaedmddah tHenR ohpbiit.ocodone- conpri si ng

~particles. The second and subsequent nodified rel ease

co iRt CAb" doBb&ABfndiztions in which 50

o b e BBy S i B R e b oo ndionsin which 50%
of thg hydioppsioag ircreptansd it the dR cemBASBt conponent s nay

conprise a nodified release matrix material. In

OPEK@18 shows steladyrsiasd simb:ladonsodt 16 uehhialrenodone-foandlatians &t which 50%
of mgﬁlgaiok&%né & Q%ﬁ%ﬁle& Ok Loffordiftyi ng, for exanple, a

gle nodified release conponent results in

ch teristic pulsatile pl oncentration | evel s .

of P16 & g vdla B i BreT 2R o Pt ay ror g Bmulatons
(Opitomnt) amnehich @0 %t diehacClpnipestibhoin cgntainsd i the IR corapdnentst

peak in the plasma 20 profile and the nodified

r epRASH GAPPRORAY ol FRSlafibri®r £O-180 SRARYHyRASBKIohE fdrPRlations
pl asma protile nts of the_lqvegglon

) | e.” Enbodi
(Ot ih whisy 2Rdrd @Wﬁ%ﬁ&%ﬂ??ﬁ“@ﬁe@%l cogRpItient
give rise to further peaks in the plasma profile.
AsFIG. 1L shevappgledosstsaoklinons kO3 88 kig Bledhyidrocotaedptmulations

Onldy AR IS S Wi,

de i.hed above. Thus .vari.ation e, 25 .

Confbarefon Troratl TonbutE bR PichGdpmormations
(Optem) i whictl 20%t afitlee Inikracheéorirysleatankaine thedR @mgpahentor

derivative thereof, and the nodified rel ease coating

or Fpﬁhfsh&% ARdiE h«lxste @tﬁlﬁﬁgﬁc%h of 24-16Mpg/day H@drteébﬂtoﬁé @&Hﬁ]t ations

rofiles, resu er ef rom ypon, .admnnj stration to
opnch it wiel Sgis i gt T BT S FEptEach

conponent, the plasma profile resulting therefrom ma

beFI§3. i ddwotteady Istaterpodulitions od 2690 ehefdap diygeeredone formulations
(OptRAP3IRHARK 3D% TR dYocd@iFBdcRRAKS A IRAR FnfRnMt! h

each 30 conponent (e.g., when the lag tine between

i medi at e rel ease and delayed rel ease conponents is

| ong) or superinposed peaksigassoci ated with each

conponent (e.g., in when the lag tine is short). For

exanpl e, administration of a nultiparticulate

nodi fi ed rel ease conposition having an i nmedi ate

rel ease conmponent and a single nodified rel ease



10

15

20

25

30

a salt or derivative thereof, w thout the need for

adm nistration of two or nore dosage units.

Additionally, in the case of sone disorders it is
Wwahdohgstha |y useful to have such a binodal phaggeoro72054
pr&@ v I n enbodi nents which include drug conpounds
used for pai n managenent, such as for 10 -.exanpl e

hsr/gteé E?OLQE\%S s%lgg dG&rﬁ}ﬁﬁ?%dn@ r@g 2(2-2? &g@@g ﬁycfarggdas%%axﬁlﬁu@uom
| nv | Vi Sl
Opfist ) ip iR e PP BHOR FTGSAT Aseaore

trough fluctuations in plasna Ievels and reduce or _
el Fi.rigtsbows seadyfstactimuatgooi 3040 wiglday dnidiecetiong formulations
(Opﬁ&}f'BQH QElfh 50% of the IYA¥o©A&H i DEoriBA&RN ih Ae mc%{poﬁaﬂl fies

the rel ease of the ‘hydrocodone, or a salt or

in the pr acPiacasn hESEREERNIG LRIV effloRe veed

particular, 15 coating materials suitable for use |n
t h@hpeerepdstionser thy EIVERIABIFPIMPHSA (12 CRIRPISIHON SPEPRGRS

nanépailcfilcﬁlﬁ& rhéloﬂ@ziﬁi {H%El s@l@a;tclteﬁgatmttﬁéréﬁl dnd a8 WAk 0as surface stabilizer; and
ce ul 0S at e al a 0S
© st G Rt oRRagy £ INEBRYPRERT by g deivtive thereof

pht hal at e, ponV|nyI acet ate phthal ate, ammoni o.
neﬂhapmtyp@tcé thegotoppieplipdseledse asnoppriswais gneloxicneomppsitoin in

comﬁfnﬁﬁtﬁlo\ﬁ'ﬁﬁ h‘lg %Hlﬁ:g?ﬁﬁ tdl€ake RRIr ch:b[@oltfél;f aPieksy tv%fBM‘ (19 gﬁ%bﬁlide increased
a5 B e ARt 10 TP AL BB P AI TSR DORAE vAeasant and

ofteppohsyfei sidel efﬁctetaalhlghmﬂta}almnﬂ@daﬂoasat e, hydroxypropyl -
net hyl cel | ul ose- acetate succi nate, shellac; hydrogels

an d‘hgﬁﬂesécnﬁ ﬁﬂ%lﬁ%ﬂ'ﬁéﬁ&és@ ot fredi$n oCadpd *ﬁ@fft\/ﬁébdiﬂé pam rehef utilizing a
sodi Lum car el | os

ners,
com bS5 UaP e Sb e AT bRy FECRY FOBbAFE RIS PAYTPeuically
eﬂhahe@hmhmxﬁydpagyéuhymube$hubh@@nlmmuﬁybﬂm@bmgnueganmmpmﬂGHMe
mel(gg(j:aﬁ; éd?nspo§ft1@ﬁ GoontifhioR lwlitlﬁl a%ﬁtr@ﬁﬁ%@ge{sﬁ ‘ﬁi&'{)&dd@k@é’omposmon to
pol ymer ree of ross in oW
provads apulsed of gléqqdp]t ‘théméﬂ'g% Ye5ho kantages of the present
inveeti@ainsindnredficithihe godiyndequendyr rlequlreﬁ)bgl rcomgeptlm‘py multiple IR dosage

etm%g% \‘vllr’ih 0 ﬁ mﬂtgn%&ytﬂé Qé:}nvshts ﬁtl\%ﬁkfﬁg‘nll Lk”llge'r:tﬁe plasma profile or eliminating

yvinyl pyrrolT done, “Cross
or ]Ipﬁlw 8t'egak] tre t@ggh”ﬁ@% d hisgpgluceddosing frequency is advantageous in

temﬁl'(b’f pbﬁﬁﬁf MInipEhRRGb Rhwat aefoﬁﬂmd;anmmcl( muglbaginhiaislerddSt Riduced

freq%erng% 'li‘le r%cfjl 8}16 nf cing}%%r%ﬂE%nﬁ§ P’la ?ss %Sbe u@lglzf\?\lg %lre’ aﬁj%.ent invention
Woum,ﬂ@ﬂmrel tp eedyoing e h)cageaiosis hy md@szlya ﬂwmmit Hfdioreyspentdy health care
workkd®R ohe - 5k-5, 000k), pol yvi nyl pyrrolidone (m w.

- 10k- 36§$$Eﬁanlonlc and cationic 30 hydrogels,
admipigtation, Scohol having a | ow acetate residual, a

swel | abl e m xture of agar and carboxynet hyl

c el eeasdodicopodithe myemionnthk einppantiqyldicingdordertn composition, in
accopdMEERNEh s@hdivd adVkfed ﬁﬂa@n&r has%mwma%nﬁy tHReRb&ut 100%

grea%&étgplg 90%233’%}% a?‘?ﬂgé(g‘? g}%a agar Iﬂ?gﬁ:&e a%qut 8[9’9 o greater, about 50%
greafeo|abactrd)agredes abdao BYH )g(era)er mbbg't@(]ﬁygreﬂa, oxabdesl (%rereater than a
cnvelflional GR Kar% Ql%gwﬁ)l AINAERER(shJe BRRY! at e pol ymers,

lesters o polyg ucan, crosstinked polyvinyl al coho

N-. 35v rro sodi um st arch
o Sebrinainee! Mfulhbhr b SRRGuRE AT Ehay convetionn
meahd idclpdinpytoie o@Hinhited tpairallyerestalyciulady palonsadiyari, desyenous,
mtragngm%I &Eslulbﬁ.\!yagl%&ns) %C%r%ltyhelIHOH %MK%QF}' li‘ﬁ‘&apentonea]ly

ose propyl ne ul ose, :
oc Wﬁ@ﬁ Pinpan sLﬂrgngs Ry %ﬁ Wpasajvmray. As used herein, the term

2007/150075PCT/U82007/072054 cellul ose, nitro

cel l ul ose, carboxynethyl celgl ul ose, cell ul ose ethers,

pol yet hyl ene oxides (e.g. Polyox(r), Union Carbide),

nmet hyl ethyl cellul ose, ethyl hydroxy ethylcellul ose,

cellul ose acetate, cellul ose butyrate, cellul ose

propi onate, gelatin, collagen, starch, maltodextrin,
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suitable nodified release matrix material or suitable
conbi nation of nodified release matrix materials nmay

be used. Such materials are known to those skilled in
WHSohlop7sThe term "nodified rel ease matri X Mab@rksoro72054
as use&mnereln i ncl udes hydrophilic polyners,

hydr ophobi ¢ pol ymers and m xtures thereof which are

“sufﬁ&ﬁ’afé |u§ed0c5 H[EQQ b )ﬁhfh@l ﬁﬁeermy 8 &SR, iAc1Dids @ HRSANSs ndAlhuman. The
deriv t her eof . di spersed therein in

bt 4 Jet 8 ROUER SLHCHEREhbe ot r 1% rmt of { al s
suitable for the practice of the present invention
i n€lougpesitions saitablatr phientetabthjacomingy oonpsehlfiglegically acceptable

sterf#e] H(Lt@%? noﬁagédﬁ%&ﬁﬁ&ﬂxdi%}ﬁc\ﬂs CRkpenbidR€or emulsions, and sterile

powH%ra lfgfé@pﬁ%gﬁw]%,ﬁ?g ege}ni?%c geeso]élﬂans or dispersions. Examples of suitable
aquévyps nakyopagueyhcalrtiers, elilecntp edblyetth i estéclexindeding water, ethanol, polyols
% y o
(prog%lﬁ e% H H%lgétﬁ?le%% Fltﬂfcé(?h P&tr(h &Tﬁ%éol#e?%ﬁlmgmmmrcs thereof, vegetable
oils b%‘F ¥ AYE oYt a9 intsetale oe'élmcl?ﬁfseéualbet@g% oleas) Prgpeidity can be

manﬂﬁlﬂiécﬁtf@" eﬁ@rhpllbyﬁ)aﬂle uscCetlal déh@%esua]\i: axt1adithin) vty fied @kigtenance of the
requ%%il P]E\Jfﬁ? %‘mg(f‘neffngtc%ﬁt k I Tﬁ I 1oﬁ<;a%u?c% léspt%ls ¥y cﬂrysl.lﬁg Gl ©

acr V|ny acetate
and m xture thereof A nultlpartlculate nodi fi ed
r eTBaSYNRASHIFBS IRV Bl50 SeHyR AfiMyt LS UEh as PF&EdRg, wetting, emulsifying,
and tii’spr@iaiﬁqg @@erﬂﬁ?rebentﬁd’m(?cﬂ' l’dﬂﬂg’raﬁ/&ﬁ)f Iuﬁtr@o@ﬁiyisﬁu t4dnctiel e@sured by various

annlhac%r ocof %ﬁg%unoal %gﬁfiftagl%ch %%rglr ¢ Vac.lth?oellg'l? t% té)lﬂ?nol sorbic acid, and the

one, “or ive
tike klt oyl also b desirphlp wmmaliudmmqexc aganf$ isechl 4s pugarh émheg &Q@ﬂde and the

like ff%m%}éb&ﬁp@oﬁ&%@mcametphmw&aﬁem PPy @bl BN sbdt by the use
¢ [ g or asaltu or derlvtl Cﬂ%ﬁl"gﬁo
° a%%‘ NgAORRPHIM, PYsh A5 AT ENIL RS Pat e
rel ease and the nodified rel ease conponents t he
bl &plgd daneredfooTy B0 0mS RITTNisE2OV7iRORdD byt %erl@rg}lmlreldlted:apsules tablets
pills] ﬁﬂvﬂie%u hﬂcﬁ@%&l&a BSHICE §ohc§ib§§ge%nﬁkaﬂ1@ aBtiveSbhts Gl aakiifed with at

t t I | ) )
teas R S o Ren v B oo o o el Sl el S pipm ctrate or

dlcal:c:hmu phufsphm fipriilirner epndére|sesh armyardbes.dongeesismge, glucose, mannitol,
and 688k 'a&@a(:c Um&\érg r&ué}fjg' ctafbggﬂletﬁfl%l&ﬂc%gta?l&né@st %elatm

m ni Se uentI fi
polyygylograldd qnﬁ Sﬂlﬁ“é’s%ﬁﬁﬁ‘ 6‘5‘93 @iﬂ gkﬁ&ff)hé% disintegrating
agerfd)kichlk agdtagag Ealémmmmﬁ)nﬁtetﬂmw of taplomﬂtztn:]h ayghic acid, certam

com@%? lsﬁt:?teJ anﬂb‘aih 9&9&1‘3& IBE? (;rn%taf‘defss Euaﬁ%@?&’é‘ﬁﬁt( ab‘;orptlon

particul ate nod rel ease co It
accek@teenﬁyﬁe%%@twaeﬁenfuﬁy@mww éveét@e@ﬂalts such a5 chtyl alcohol

and EQERENABMosReRRY (iF ARsAS) rshhxyaﬁchdﬁﬂ axﬁsbeatcsﬁewﬁd (J) @ytgicants, such as
talc ﬁ?l&]ﬁl%ﬁ%%%%}élélaa géultggf%?ra € SOE[ Vya yis e%% %018 sfodlum lauryl suifate, or
mixtgrgsphrereof.itpr papsties| teléets:,@nfb pilbf thg de snee ﬁva;mp m@malsg gomprise buffering
agentdle invention nmay further be included in rapidly

dlssoIV|ng dosage forns such as an effervescent

0 orm O fast. t e form

o BB lofae® Bl rof frl ERbiER Ao BARS hro Ehienl P Aepable
emubwageluﬁmmusm@@whefrl@ﬁ,rmjmeheme swdditiva thpdrocwsidonend meloxicam,
the 1RfuicPdc3@elfols HSf bdﬁ%ﬂs& ShekBhLeat coxﬁdﬂ&lﬂy tBa&iin the art, such as water or

stantially all droco a salt or
otneFYep R 1 ikAed besnt S SRS iepRty vl os g thaleobol
isopiopylraddobals eﬂiymmnateocﬂlﬂlaeaste oz alvpbelpbodgltenzate, a -
prop?l%hétrlﬁrol ggrblu ﬂe“@c&lhgiﬁf‘cﬁf ]foﬁﬁzﬁﬁhé s Ssgglpgkdcottonseed oil, groundnut
nmponernit . xanpl e, g when the first conmponent
conpri ses an IR conmponent, rel ease of the
hydrocodone, or a salt or derivative thereof, from
the second conponent may begadel ayed unti |
substantially all the hydrocodone, or a salt or
derivative thereof, in the JR conponent has been
rel eased. Rel ease of the hydrocodone, or a salt or
derivative thereof, fromthe second conponent may be
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WD 2007/ 150075PCTMS52007/ 072054 I n anot her

enbodi nent, the conposition of the invention and the
dosage forms nade therefromrel ease the hydrocodone,:

Wb 268h7Adhts O derivative thereof, such that tBeryse07072054
hy érocogone or a salt or derivative thereo f,

conprlsed in the first conponent is released duri ng

oil, L8 obl ea%ﬁv%&% f&)égglgﬁp dN@sarR mﬁ bﬁy@éﬂbl %traﬂ?drbf{@ﬁlk @lcohol,

e :
polyei et e e ot L O Shset o e s bl et like
derivative thereof fromthe second conponent of the _
c oBgeidéstsuonined dilnants theicngpesidorbay olsd indhaslepdjurands suth as wetting

:ﬂwfeﬁtf| Rt HLRE AP AR perflingthgBb, tsw@&eﬂﬁs I1M4Rbrine ad R Rfing agents.
ron1the first gonponent C Qh ef Types of ntrol l'ed

ReI ocpdone Conpositions

e TR SN AE Uart B Ty BREt O HEShE AdT e and
hydmebctgms dowys steltsnday thbDdeskhpe that trevidssdhotpoditin @haroracelogical response
for V%ﬁl:ﬁ a Q?drgﬂdb?{@(gﬂ a ﬁelgﬂ@zﬁﬁ ‘R‘fadnﬁﬁytel%@ i eLibMBERA nlib& of subjects in

CFU sat or zero ord er g'l F]i %}S]t ens
e S R S
admlmidézed: acopreticulir sebjealit a particidariinadnicy eill hatrabedys be effective in treating

the &gdﬁﬁg&r e@ﬁﬁﬂeﬂée&ﬂp Q\pénltﬂ ﬂ& SQ&V.O%%%)IS déeﬁ%dgy‘q{e%ggt%ﬁy effective

errvative ereo cont al ne

amos@q vaél?o s¢ Paleskip dherart & todie)furthpsupdassioed sy m%ipegam and hydrocodone

dosdg@i ik Gh E&n@:ﬁ]aﬂhﬁﬁl@ﬁﬁl@ﬁﬂ&u&ﬂiﬁﬁ‘ﬂ(dﬁbifg@Q pakitheéfe®nce to drug levels as
Pjg \eres or nanoparticles) in the form of

nkmﬁgg 7% and 15 matrix devices; hydr ocodone, or a

salt or derivative thereof, contained by a pol ymer
coftngichpiinagy SIHWBHIPrCEaha Sieci e aapansof amelasispe and a

hydl%c@:lone aajﬂwsamﬁehysﬂipﬁmwﬁdaﬁh ap Emplbyd&i m@hra:ﬂo&e lor, where such

fonqsreélsh)}rapl%@ge eut a8 (rglc%lep%%?’etsc CS%Ié °F Bro?ru\gg[e (& \éit]a;l ﬁgsaoe levels of a
meloxdtapnsnel aiwlrdgedmnmﬂxmamlpysm@@mf ths|inwsatior way he varied to obtain an
amoh RS 2 W1 6xi @R HariBe HyldXocH@0He GRS ks fRBERY tb %bﬁﬁﬂi die@ﬁ&i therapeutic

respégﬁ 3 LS e;éa%gﬁ%ﬁ% Ic%@ﬁ%ﬁﬁog%ﬁ%eﬁﬁdt g G%J(HI%ED fé?ﬂj jﬁ? setiec%gd dosage level
ther¢fpatrdepeds npon tRO desirad gatdpewtic affert, tkatrowte of fmisigfration, the potency of
the gﬂhﬁ%}e@ 1&&&5&& B JUARERIIRIRIP Bl bkt AR S
nam ca h . tPet (ﬁSfTDtI C {Jlugﬁ
ver JTEC anl Sm O e |l nven

r abé’sa&rs){lwé REBBLEADS 3% CHREg. S“%e}wflﬁl%me&‘?é“%élﬁ it Mereo as may
be uwdd tb miake epthe duiteddredit edld bomelerstoodahaedver, drat the spaciid dose level for
any @ﬁ}ﬁ&ﬁafspaua# vl B3 85kn £ o CP‘ a%eo@rﬂef vhe aftd 885& Whd cellular or

unction o pendi ng on factors such

physialogingl PR S5 P RIE AL AR YIB é‘?easd’P‘é £ 3884 OrfpdPOpiyign employed; the
spedifePupRhte gr t@daeisitign eopRYEdShd Ase, iy weRihit \oeRersl heakl] séx) and diet of the

Paﬁ%llfl 2%% {ulﬂg ?f %ﬂl&%&&l %O%égﬁrhq%d%[ Jﬂggf gﬁgfdté é/fl__s)((creu?n of th(f: agent; the
duragr hf ﬁaﬁmtmbntyd@g%wunh@o%@nmros coiprafeniy WA@ah% w&e@rz pgent; and

like Efches $OI RYvAL ih @b mE@ed ads Phar maceut i cal Product s
Di vi si on, Philadel phia, USA) (ethylcellulose

§§§H%@§£B§%%¥qfﬁﬂné to sub-m cron sized, aqueous

di’s erS|ons) and al so synthetlc
poIC)ﬂnmeQelSmf hhtagomnesm@lsafdhfa@ww‘)ﬂ (Rani Phai ma,
Weiterstadt ) range of poly(acrylate, nethacryl ate)
copoQ! ynpefnitibes known in the art. 1. Reservoir Devices
A typi cal approach to controlled release is to

%@ 91§é31| }%}e?n Qﬁe {0 t‘éﬁ%&P%ﬁ)‘%%@ﬁl G&d \9151(:1@13 capable of enhancing

t or deri'vative thereof, entire
the %rreﬁwn dfanbipasailssilihel anactivs igeredis bY(er@Oﬂngrﬁeé Frans'gsﬁ across the
capsul es or spray/pan coated cores). WO
2007/ 150075PCT/ US2007/ 072054 The vari ous
factors that can affect the diffusion process may
readily be applied to reservoir devices (e.g., the
effects of additives, polynmer functionality {and,
hence, sink-solution pH porosity, filmcasting
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thereof" the rate of rel ease decreases exponentially

with time as the concentration (activity) of the

10agent (Le., the driving force for release) within

\%@%m%@ﬁﬁﬁﬁ decr eases (i.e., first order rel egsfiszohfinrross
owever, the hydrocodone, or a salt or derivative

thereof, is in a saturated suspension, then the

oastfyiﬂté@tlﬂﬁ tf0f T fﬁranraﬁ InSASECH & ﬂﬁ%&ncgﬂ%h@e% m@lﬁﬁé But are not limited to

rder) unti device is no er. sa
medRg Shapu ity arig! Ry pes el e S ieak ftuding slycerides and
tnclgl@sldéqshbmmnmtfaahrhte siicham those fhatrat ibe prephred hg resgtingy athylene oxide

with' 2 Otg{ty Q(Ild .}(ﬁlﬁ %ﬂ%ﬁ(g{d}heml QPES Jbﬁzﬁl o1 91%? £ amd ester;

erha conmpared to freepo
cytoplrtrpwg P4§Q1@ht mtShB Eivero SRt o @b he (ke g Bt atrss ghegeof.
(permeant) which may enable the internal build-up of
an ',Phsrmhi“parpmﬂas biseusedhhabinwefels té hetateat matter Wioicle & chimacterized by

the }%&%H& ds%f'gie ;pa.fmc;l&egélﬁgl ﬁéads org anuléghﬁ%{f)ett%tof Reir Cflze shape or

contaihin s coate
morﬁmlweﬁﬁyqe% emyltipargicylaicpaysed S TPiaRg2 Bluralih plediscrete or
agg@éa@éii RiRdles, paNdtsabas, ekt bei:gure thenalf dfre@Bctfveas their size, shape or
- (%ns has been 20 investigated. The rel ease of salt
]?ﬁ the tablets was found ta be a nixture of

di ffusion through water filled pores, fornmed by

hy dhatersnmefifieg eelessat 3siged besein agﬁhﬁ?ﬁpectﬁ%%m@t%ei coating material
or ukﬂ@ﬂ&gﬂftﬁertcbﬁt@xtgﬂxeiﬂshﬁsas@ hicchi iR hditgnum&iate]rg%daﬁﬁi \wasken to

espite exte SIV Lin bserved in
encolfifh] Stoid SERR, LSt A0Sy TP U BBOSET Vel
The trawé'iggdplafdas ItSh@ h¢reilne"af§e3 t@ﬁhetd’@éatlmpf e bptwiehe pdministration of the

com Ssgtlilfnraﬁg ﬂp‘:l\q&eleﬁsre%?%egﬁrﬁﬁ)cgdl(fn%lfﬁ)'ﬂ?i‘pam@?:ﬁtc%ﬂl 51%11?
a sha

N as.d 25
The 53 edinn VALEE MR ERR T PR TR dhe Rafotodone from
sth;mnemtdmdﬂaeaubaqudm ddfvetyhteydmeiotlehedpnoénather epmpénent.
The B¥F Qﬁ)‘ﬂ%lé Casms%ﬁéf&ﬁ r@ff-:llg %o mﬂﬁﬁoﬁsr\vlﬁglﬁﬁgy BL Q’\'Shldalv&'fhg @minished,

nmeans nmeasur e orce erated. As m ght
Ofd%%ﬁ%@?@BYﬂFH%H%EWHPP%mF%ﬁW%mHgEﬂEﬁ%ed with |ncrea3|ng

| evel s of PEG content. The |ower PEG | evel s all owed

walhe tetro “Bifukiod coablitdit ougkd hdien ngfehs &t dmplatigmserhich may spread as
the 28 cﬁrtthemgoﬁgﬁe%ﬁg vt thi Bl O AN GORb] fdher to one of lower

di ssol vin hi gher Tevels of "PEG content (2

concgpfsatiogy | owed the 30 pressure to be relieved by the

fl ow of KCI. Met hods and equati ons have been S

de¥d epe dosmdticechnipylledd ad 1sed hergin(refocap éordwhtiony whicke may spread as
the rgﬁl ﬁ%iﬂ%o&eﬂﬁppﬂh%cfugﬁ g@ém% e?xbl(e‘?n&braﬂé%to %r.lsglu[ﬁ!ﬁﬁ%ﬁ higher

e ca tion o e relative nagnltu
concepztiop tiah egdhistedalizg waceaatratw&ﬁ thedgrml %}}Oﬁlfq&@%wo sides of the
menib@der 1 buted to the release of salt fromthe tablet.
At |l ow PEG | evels, osnmotic flow was i ncreased to a
grgat er m@& rans- 35 pore diffusion due
toﬁf he %’gﬁﬁe@%%ﬁﬁg? tg a | ow pore nunber densi ty:
at_a loadin 20% b th mechani sms contri bute
~appk f‘o‘i&%‘é‘g? Hg% {P POUVRBIOPNEPERERSS ArRdst e P%P“lﬁﬁloB? of
hydrhydions oat sat oﬂ@iiﬁﬁz‘él}jﬁw&ﬁ@ﬁsmgmﬂe@ wh@hdave different in vitro
however, decreased the osnotic inflow and
dﬁm&ﬁ&ﬁﬁ#gﬁbunplng At hi gher | oadi ngs of PEG the

hydrated fil m was re porous and |ess resistan 0
out F§ B/pRTiSHRE M ?ﬁaﬁwwgﬂﬂ%@d&@mﬁ|f%mt§dmﬂteﬁ5mfm

compriserekse dwé hpirpardete-tenprinind @wgponéroadn o) gmtodane,ghe elease of the
hydrgéJdoHec' PR cfeh@atgv%%&@&t %&ﬁ |ﬂ%ag%(§) ﬁ%ﬁ@ s nf¥dm onents if any,

ti'c rel ease nmechani sm "been reported :

is m«ailﬁqtdc%b gsthesds a g tanahaiyees %{eéeﬁses@h%w@%%ﬂ a salt or derivative

2. Monolithic Devices (Matrix Devices)

Monolithic (matrix) devicespare possibly the nost

common of the devices for controlling the rel ease of

drugs. This is possibly because they are relatively

easy to fabricate, conpared to reservoir devices, and

there is not the danger of an accidental high dosage
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20 (5 to 10% WN), the rel ease nechanismw || be

conplicated by the presence of cavities forned near

the surface of the device as the hydrocodone, or a

v?&%(fo'n?sroo rivative thereof, is lost: such cayéf,h%mmmM
[ wth fluid fromthe enV|ronnent i ncreasing the
rate of release of the drug. It is common to

ther@t Ckfr(ﬂn me‘?ﬁét'c&’nﬁ&{eﬂ{ fhdPach ﬁlb@&fﬂ%(t%&ﬁﬂ)xféﬂﬁ T8E YG@ber)of pGlkes in the

sur tant, or ad]uvant |
el e ES T PBL Y ENER i g HVABE: b of

hydioesiphs-obmpriking weappnass a t@Seregsition Fonbemgde, talremposition comprising
two Eg&g&%@:ﬁé &31:9{ sl tcgﬂlﬁ‘pglltknts' ﬁll%r{s@% fgvo%tﬁ‘@g S SdlediBYrofile, and a

ugitive, Prang serve to ai rmatjon
coma%tlonw@ﬁ@@sma Q%t?ee?a@é)ca NFERBIPFPiPg COMROTSRIG ﬁ"é\? giye rise o up to three
pulsélﬂh red ﬂe};éadmﬁcﬁilél&ﬁ laﬁﬁbére:n'lbldmhy ierrelpase f theqativeniggedients from

L
and bach @dyspgpleagc:@ppgm begns st Gaen q@uwtr@tmt@a aYH ghfferent ‘

peridA®f BREARH/HYat dFRNGN @dtes. t he films retained their
bather propertles not permtting the transport of 30

{
t h 191}65(91@% Wnﬁoﬁ@dﬁeﬁeﬁ? acg)?n o%@gx‘b #%%yggﬁﬁ?&ﬁﬂjg&{ento&mpnsmg a
first @eml@meafuahyqlmcc@@n@s)g agaltierateripgtive teerpbaud@tendgomponent
comfmén?g X‘%‘éoxﬁi’ﬁcﬁ)ﬁﬁgoﬁ SO RIEQ8orR, off 11&1toH BHaAtivY thereof. The

ant flu er n area .as_a
iyaBEr BenpiaRr i meSe e mpete Gk s ki A PaRtd rease
coatiMbVAltgrhatvelysinedditionadly) theeaend pépaiation gshiysir¢netomespmptiging particles
furthePE&m se??ﬁﬁ@iﬂ:ﬂ e A0 Hialr RGh R ali‘o]lt){v Jril'tﬁﬂﬂa‘%? She &positionin

expec a (Fickian) sol t| on Sj on ,
OPerf“F(H‘rQeH&?fﬁ s gt 55 oA B SRGHD "6&% R or zero order
manf¢t r apol ati on of the |inear regi ons of the graphs to

the time axis gave positive intercepts on the tine

onclefboTRERE $fl{g@m9£:nﬂ’(‘4ﬂ' &b Qﬁﬁﬂl@@%ﬂsg QMBI HRi0R 85Bprising

ecreasli

|ckness
hydrpméége B R éalh?rtq%rlmﬂvsdhftrfe? tlﬁé?P%feE%ﬁ ﬁ%fé ?f&rqlgyfiwgodﬂi%m a bimodal or
pulsé‘cﬂ@ éf ﬁeS@SrBEIHﬁEEianSEﬁ&V 4 BatR@BAiodiif Hpesdtion produbevispleknra profile which

subs&a&%al? Massﬁl?t bylﬁc ?&ﬁ]’ﬁﬂp mlgﬁzﬂfén cfk Wb ﬁi h§'cﬂ‘8 odone doses.

also to t
nor e usual é&;lnﬁ duri ng whi ch Ege concentratlon of
pedheBiRtent mvemion frther Fdats foj2HoRYRISH oIRatr FRTRRSIUqRFOMPTISINg 2
hydmscﬂidna ®r a sflesrednitive showet cviniely at dpemtibagrotiicads. plddma profile that

i SO 0100 RN L o
IR doppge Fesms géstea sgquaninly Absuch RipETiigis banedisiah ?‘%%tﬂm Rypfile can be

obtafiRll hitiR€a P&RREd iMasd MECAORMPBABLRY foe NEerd-oldes” ddlivady.
shovved a simlar negative tine |ag. The effects

adde t
o= RSB RIGLBEF S0 L SROSH RGBS o on
embn@;mnh dmee@@éthmowyleﬁ BHd @5 g0sagp fosns sepPTETNEFRFqrRsitipa according
to the MRef@dn. rel ease rate by three possible nechani sns:
(i) increased solubllisation, (ii) inproved

\é\?élé ﬁme él%a)ée % agzg:{%%lﬁlgesgg* @% Qlflwe%f& gg%g}d?oﬁ Qz‘?eh E)f %g éﬂt or derivative

thergogfranh eachypé therepepornesdmERfYagied by mrdifying ﬂ&r?enmSﬂ grpof each
comﬁ&r@ﬁi il RIe RIS inly QF thefkbiblRh R0 E®ifin gSwhidk ndiﬁzllbg present. In

urfac ants) ne

Py Brafieme el PR gouroraraa el of B EERahSma st poprotied b
charigimgrtbyemegmsition aa/ogthe enews of mcmdgﬁngelpﬁsgtcoqthg on the particles, if
suchra‘%oﬁﬁ%%sg?% el 1F f48d @Bn ofedhb@fied RAAs oBRhHt iOftesent, the modified

control [ éd), although the effect was greater for

Eudragit(r) RS than Eudragit(r) RL, whilst the 15

greatest influence on relegge was by those

surfactants that were nore sol uble due to the

formation of 'disruptions' in the matrix allow ng the

di ssol ution medi um access to within the matrix. This

is of obvious relevance to a study of latex filns

:1
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have been descri bed. The rnicrosponges were prepared
by di ssolving the drug and pol yner in ethanol. On
addition to water, the ethanol diffused fromthe

BRI LESEeLS, by S Sl oY POTSS DR Ehbmas

m crospheres were formed by preparing a solutlon of
releRk G@aﬁﬁh ksl G O RER LHAPShAR rﬂﬁa@" YR tRsatrd®r AitkéGen@ Himilarly, when

modétollf:m rg]Ie%Sﬁ 1&@%&#‘ bﬁrgah(lt ﬂtglgaa]\ég Bg? g‘)é)al]ﬂeé rglgarsgr%am material, release of the
hydipoddone ot dsalgdsierivaive temedf] mhebe cdnyrolled by the choice and amount of

mo goog‘gl'éé./s@ttﬁa%‘x #Xt@ﬁal%ﬂg >Fhe Ergogfﬁe&’?éé e E&%n@ hﬁ?ﬂ@bregélt in each

sol vent O r fP I apl U sed
compeneat, i At YN pB AL HEHTIGENt e éle@stl}? fi%seréd 6%1213( fae Hr Gpfherarticular
comb@negt. ‘\'ﬂie ﬁlohﬁfed relsiebdtidg ﬁﬁlylbb prsetcinehdsiongpohdie, idangamount that is

suf 1(:1entS t% ?&I the Beds Stﬂ{eﬁmﬁ’ %)%nerﬁt this point, a
ane S

Hase o i chi ordﬁe gener at ed within the

partlcle whi ch, after dlffu3|ngthrough t he shel |
wadholss dimre delay Bimstiotahe leapreoldhs hydrecodene, pra *é%fd’é defdvative

theremﬂ&’&ﬁn eéﬁne:ompbﬂdnmmap hies be vaiedrby duekiingtessuipesitibh efeach of the
comg?nea{% 1[1V\fud1ng Vﬁ]%)d%?fn a%gxc];pétgnﬁ dgiéjc%fl{?%%& 1'R'§/y l% ;Qgsrehto gor
exarsplgdes fisstcamponestt Htahé)eﬁ@ iminedigepplerse sompenepswharga thedyydrocodone,
ora gzl'lpd} Mabie Eﬁéréj)? Vlb &%%sédlﬁuﬂb‘élﬁﬂélﬁ uf)d]ﬂidﬁﬁﬁi@iﬁﬁ'&ﬂ Alternatively, the first

comginen g b (1S dr R i BlpRaeared: i VHREn e
hydret®lope, vy a ngbmsiedfative thestadris kéledsedymibstantpdlly yif weenyirey alumediately

I‘%Sélﬁé dél . §%e RRBAd @Anﬁp%n@ﬁt ’t%dfo@ﬁxzﬁ‘l%ﬂ@ %qﬁleeﬂglﬁyéﬂ Qﬁmedmte release

nerlzatlon een develo hese | ces
Comb‘asegte%ﬁ T Flﬁi’iﬁheda‘ﬁ @@Hﬂﬂ@%@ﬁaﬂw@@ r‘@%:’*?ﬁ Sygaacr e eﬁﬁaded release
compaieyinarwiadicthg hpltpdesd, er £ attvardes dhtive thelseif ris slaagaagn a controlled

_ ﬁmhgﬁbgﬂ&8%%£§8¥hﬂﬁw§8%%mgatalyse the rel ease of the

ysi's of the ester I|ink. Dr ugs

have heen attached to pol yners, and al so noners .
haltevilh e gndsysieakiant sutab) ixsiropogans alse 1@?45’5 al} phalpaegically
accepiable lsgige adidd) e@éroomphnes @l dileer ﬂeﬂmwescbfﬂﬂyénococtmm and may be

pres %&) ST nr ?ue %’g’ \HQ eﬁiﬁt %51@1‘ & aléq egmgmlcoor%therwme é)f enantiomers.

oconpa yner a Iab| em cal bond

drldes 20 prepared fr n1a substi t ut ed
E%hsr PopoReSB e FOBRRREN ISy oF SESETRGT dfCial- o one cmbodiment,
the ﬂl’b’ﬂ cofripdgenttdriprisaea frsulyydroaidhacs oy b eai orclaticativel éhegdof] ahth éhe second

compihH B Lo UGN ARIES o Wit Sisgl B
embodimenf, P @daed hydrecsionss B Twa%wgﬁe it ORFARfRQrE components.
Furthdr W l@dr%&orl&[ﬁes@ﬁt iR Qhé’ é@ﬂpcﬁlerﬁﬁﬂ itfefcobips ﬁﬁoﬁb&hj’r Bbiuﬁoﬁ'lpimed by, for

exanH)Z% ﬁ‘g %glgag)%?rrggé%og@ Er?f”é Cz%y «tforfl%%mg il a%%ﬁleﬁcqmeponelﬁ of the
Comwatqnn@sm@:bfysthgbw@fmlpwwmshmmﬂcmﬂq;zh@frthe hypyesiodend. y

the polyners are carboxylated and interact (swell)

VeTHe z!uh(hinlt 6f the hiidrb@ddehe éﬂmﬂrﬁﬂd ﬁHhc whlbcﬁitloﬁtan(hhﬂ:tbs@d forms made

ey R R RS Ol Rl R e S Bl
comprisigg the Fornpaents pf thheomepsdtien adeomprisadrin thsfdogage forms made

thereHoB{TRE Bnd iRl N8e %}(ﬁ'{t%ﬂoﬁeﬂ 81f' HEMDr UEQMKBitBreof, comprised in the
stonac rom

env nt or the
P B R RO AR BTk e el Fhoprtat b ocodone, o
a sali d:iltclem/atne theGedDsinolid @alpoyition nt dashgefdirdemil clesamount of the
hydra-cn)%oﬁ)ﬁS BPL gt cﬂ'%ﬁvétﬁfe %ﬁe%clf g tﬂ@otﬁsr c@&ﬁfnye%s co giﬂ;e@ Q r%&r portion of

contai'ns an osnotic agent g.., the active agent
the tafal amqust phhydracedrngcere SF‘B of ﬁm‘@@vw&?@ A} %‘FrF‘PIH%OSmOH or dosage

surroundi ng nmedi um via a seni per neabl e menbrane. Such

a device, called the "elemmatary osnotic punp', has

been descri bed. WO 20071150075PCT/ US2007/ 072054
Pressure is generated within the device which forces

the active agent out of the device via an orifice (of

a size designed to mnimse solute diffusion, whil st
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Monol it hi c devi ces have been prepared using

pol yel ectrol yte gel s which swel | ed when, for

exanpl e, an external electrical stimulus was applied,

‘ﬁggﬁm%%wg change in pH 10The rel ease coul d Ber/ysaee7/072054
I"at by the current, giving a pulsatile rel ease

profile. 8. Hydrogels Hydrogel s find a use in

fornft h%h{éos%&h %bmlﬁe&ﬁ%ﬁl FisiAPRI Gaigofés, falt)dﬁht 204 drittofaPamount of the
r use in SO C
hychiogqfk)@g, or 3 syt ac{epg%ve Léeé?ofﬁ is ?mﬁ%émi 1pel%’:fes 0% the first component,

and khoNa B af thie cothloangouvedfahd haaimo@dwmonmialtoﬁ ddreative thereof, is comprised
1nﬂ1 IReEL bi BPSeBha aﬁ?$ﬁM@ntlon 15The conpositions of

e 1 nvention co se a nanopartlculate mel oxi cam
The @&%@Pm GR2 S#h%f Htya thereot 1 prlerhly Riesepiin the composition and in
dosape fROS infade thefBivhi in2@ ampaittidf dloasatoht Orekoatiooalt0b &M, figm about 1 to

abo@ﬁB@Hﬁ;gr;fﬁ ag al \e{I? 21 aﬁqoﬁ%({ 1]119 ! ﬁ?t%h%]ﬁ% gtf lez{s? ﬁlipa}tl'b%r}héapag%féular

hydrggagong.ioz a usala@rscbrtﬁ@méﬁ/ﬁrmf thafegringlude iR thacompesigign pagdosage
forn®f the h?dlﬁéddGHe Ay 8 &gﬁﬁvﬁfve iitecof AR pRA¢!: iCatl AiRnt of from about 5 to

abmggb Ctb ggqn& é x%g,sall?g aﬁt tgglgé)lf %@%%t%go@? § gb%?ﬁ(? mg, about 5 to
abow 30 uig, hhone d0 dU@agfeSOfrog,mbomﬂﬂm*Eh@urf e@mei sholtibkto abent 40 mg, about
10 t@%uﬂﬁ mh' Aot hAbod 1) n@i’fﬂ&dueﬁo tAphst 60@@,%5@20&9 bbbt 40 me,

m si er doses u ui red
about 0 SEgap A HE. DRMATH AP TRED FiggP oot ta bl shi
increased bioavailability; (4) substantially simlar
phi¥headel dfiet ingregicof is hpdrogfdond ét inpleforihdamesent in the composition and

in d&;g : eg:h§ ﬂtng(%b;m&@ﬁamqg %& Bhédng Bgﬁgmb&hes th %9011\6 @EGH3; IBR preferably
. S S ul v
the A BHpBEHICBHS bk U SYBRER 3 HORRGT ?@Wﬁ)&&fslo to about 80

mg.the fasted state; (6) an increased rate of
di ssolution for the nel oxi cam conpositions; and (7)

t henipbAl 6AM: CABROSH thi ﬁﬁﬁo&ﬂen@ ®r y%ﬁfﬂoﬂ deriCRARE ka?édf qum cach
wi th ot her act lve a%nt s” usef ul n t eventl

comperent ¢hthf cogpPositie By ve Vet Tt ’éc RSP © cac C"mponem
inchidingansdifyin godny @f itiecdvigiats va neytiagt whigh atay beprosaitclaparticular the
releagg th‘ﬂé }'x%dr &3‘{‘1' {1@ 9eh Qzﬁ{ or #@atﬂf@ EnPlof, rm{q?b wbRg lﬁ( the choice and

gl Ca accep ta e carriers, uvants
amoliof @eé%odlfé%m é%eucvmg ppiect o thecpricies %whércgamrgﬁ%mscm It

mor€ QPO tbdifsd fPfAsd®nipohsnd hﬂir&ﬁ:nf e medifed @leaterjoririg foneach of
these( go‘g?pogtarl}nlsq tﬁmrag lﬁe %%g’me bi! &Jffg n}{ts gf’]:[u‘filarlarr %ﬁe&%g(ﬁl Hﬁ‘%ﬁ?&éﬁ)se is

iOR° In° S0l
accopphished \pageans of avaedificd m@eammé eﬂaﬁtmﬂl relggsa |0f (hsémér@@@ione or a
salt 614 REIRRE $her@JF, 105 PRSIontrPIREIOR the EXYidedntl ShRIRY of modified release matrix
abgﬁp itoneal ,” or topical admnistrations, and the
matei 20071150075PCT/ US2007/ 072054 A
preferred dosage formof the invention is a solid
d oEerggaahplenthe glodifisd gtiean poasing applted e ﬂ@émcyld@e@émoamf @ hydroco

dond) 8528 dr gEﬁ‘%a@i@@ tH?:?eoF tehihded £ 1110 tﬁ@iﬁ@%@nﬁh@&lda% SFQAS@ESrom the first

popt{{%%glﬂf Iggg:ﬁfe iﬁ@'ﬁg{ gone?cg)%é)ﬁglég plaxastﬁg -:Lgé Efl?a‘s% 01I aézl'tlve from the second
popujatenwl Bgjroanidnd-bengoinghadodagsinfibrim thsaprem,ce pr modified release
trg?ﬁﬂﬂglluﬁ ];11(1) fhe s@c%‘ild Jlatg)‘ﬂ%@ﬁ drBQJcmne e&ﬂﬁﬁ idi& BR%Ea lag time

r |zed dosa
betweg) BASICHD %@iqceﬂme T dedisyt PP%P%% 3;)@@% Afprising particles
and fad Irélaisd: bﬂi}fd@dcﬁéﬁﬁ: casager faivyiveathesdf, |fmtreﬂib ad¢cend population of

| o
hycrb BRI TR AREASE N30 RRe R B oy dtering the
compc§1q§>p@p@/pf thg amount of the'p:ﬁ@lﬂé?cg@@ﬁ@e GOoAtRINAGH a}t%nno the cornposmon

descri bed herein using several definitions, as set
forth bel ow and throughout the application. 10The
term"effective average parisicle size,"” as used
herein, nmeans that at |east about 50% of the
nanoparticul ate nel oxi cam particles have a size of
| ess than about 2000 nm by wei ght or by other
sui t abl e measurenent technique (e.g., such as by
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15As used herein, "about" will be understood by

persons of ordinary skill in the art and will vary to
some extent dependi ng upon the context in which it is
Wﬁ‘?&ﬁ‘m%d‘ 74 here are uses of the term which ar g-R®tn07072054
clear to persons of ordinary Skl|| in the art given

the context in which it is used, "about” wll nean up

and)bParBJ)LHﬁ oPhoiBY fe1h0%% ﬁl%xtrﬂ‘ﬁerﬁﬁﬁﬁlizwl’ﬂﬁls HBE Mrarh f$RAag time can
herel n wthr fereqce to tabl e mel oxi cam parti cl es,

deg gneyd te mifHe HhplaePIofChar ti cl es do not
In oa@mlaﬁium&ﬂt ythé fioe cathadnentonayaggin omerdie relegsetcomponent wherein the

hydfo%&)ﬁl@ atha's&ﬁ & @&M@\gth%rﬁoﬁ afngpe-%e@&w@&@@; MR&1 gulagtaﬁaﬁ?

S|l ze ot es i s not
lmmeﬁmeisewop@d@ﬁéstﬁauowdp ansherepbodigenloifie st samaRanEmay be a delayed
reledsé oinPénepéin titidtede H@dro@idoy) Pr £l ldyrifdtioe ditkaat,ds @leased
sub&gﬁ' ”Prﬁn%édeatglu Skt ?@ gupant Lel.e Al af &mgeﬁtg EE S

se SiIg I can Imcrease I n

comporant mayrke a (r@yhfteﬁeelmsy g@lnmne@ttm witalh léivrdﬂtq?éone or a saltor

deriPRIvE kifek RS 1§ R1d304d @let £p@IHIVDY Gnelol BBbstafitiddly ﬁﬁndﬂlﬁtely after a time delay.
converS| on from an 25 anor phous phase to a

gSt aoltllxelr Qe a%et) th(a %z)nt{;‘ol?’lr%% Pe?eag% gc'm%ios%roﬁ c&tﬂ&[ﬂec ilg%{'ledjatc release

am or
comemqnt/mdu aj éeastmap avtiffedgelpse compinesty B]eé@meﬂ@teareh@‘ﬁatcpﬁgonent

comPli§iRe A¥irs® poflRRE of Hﬁirﬁﬁdbh@&nﬁlﬁisﬁ% pafticted @ndrile %d@fﬂa@rclease

articles.i.n the aration
compRsi5 BB RHE TGP FEFLP P BPPASEH O AN GRaT Gppsing partces.
The 'sevond amchop saqtierd udlcahfieeda'clleascz@oag@mts ngdyadompreancantrolled release
coatf A&ﬁug&%gtor e UveR, ihd saBhyRid &B&Y 8{t Mk rhRse %Gmponents

fective avera flceslzeo at er . t han
may FOTDTIHG A RS FTEHTAFE a8 o, gl S ral-
parti&ﬁlﬁ&lﬂﬂod’ﬂ%eﬁﬁlse&foﬁ@@immehm fog exqraple, Iacslinghsmzdafiei release

comﬁg%%\ ltfg%gfg%%%iﬁ%gg Bﬁgﬂ}%%ﬁ%ma concenl';rﬁtlon ]ﬁveg% céf the hydr?codone in

whichethe immediap redeage cepapongst of gheroppption %?Set?@ t%d f’{ﬁt aepk in X the plasma
profl]éiﬂﬂd'lﬁe ﬁm&ﬂie& l@élkds& yomﬁoﬂéﬂﬁ Bles@fse leBschiigieaR botie pBeina profﬂe

e s 55 O R e TSR T g e
furtlphpmemtﬂlhelaapemqfdcal ly effect i ve amount” shah mean

that drug dosage 5 that provides the specific

pPhak kAL 8k @ﬂir&ﬂited Bﬁﬂl@&ﬁﬁﬂfﬁﬂﬁn waiaghthe Eﬁicdﬂé.t&elﬁ the plasma profile will

be Lrﬁ’gjm o ?)ty C‘f?nlfbﬂré%to E{M ]%’Eflale tcto?su(ﬂ;% asl:ieg ]; Jlfl?stb% vaHation of the
compdriticapd igadhomind ppnestt ftleradf \Aecladmgxﬂle agifougf age mgﬁlterﬁtthq kydrocodone, or a
salt BUEDhHGhEEL &@m@ﬁb&iﬁew k@&@@&hﬁg br I&l@dlﬁed’ﬂlﬁirix(ihﬁté{a] if any,

i nstance wi not fective in treati
““mE’ES’HEiS]g?IB‘hBYPEl% - é%suﬂe&? e apﬂ'eaﬂwmé\?a o ¢ ﬂ%tt? ?I Dependm" on
the sleede paofflagbedch compomedt, the fhiena frdide spelting deldfyom may be bimodal or
mul%g&%ta!n fha ?%WQY se{pgﬁﬁﬁ aﬁ& cl%!ﬁ‘l)} Jlefh@dl\é@a%s Q{schted with each

aracteristics artIC ate
comppiiegi(eda rWIEB g timg bstwesen frﬁlé‘eqlﬁt@ éeﬁ?qs%ﬁnd_l_ elayrd fei%?g%aomponents 18
longBboaipaditpdred p&a&ts associated wilheactosvagpantiit ¢t aineviesltioxleg time is short).

For %%n%éa%ﬁﬁl.ﬁﬂl?raﬁén Stha ﬂ@ié%&ﬁl% gﬁ?ﬁﬁeﬁ'r&e 58 %Jﬁgés%n having an

urre

lmrr@éma@le@emmp@ne@r ar@oerw medikied %@ﬁ%m?@tucemeéwéml@lasma
rofﬁ@in%h@lﬁﬂﬁh firameEaftrbiens. co&poﬂdﬁ?éﬂlﬂ@@bnﬁfb@fu@iﬁ@m&k Asd o first peak in

Pr of i l(gf?il Th(&hl gx\{oidg[ﬁ?d IS z?s&so ér?e\rll gl%t%ﬁgs? ? gcrcloilt% H‘l,aﬁtme the plasma
profd@ fpdedirhentssof hlamnngman demprisigd @Omhmmdﬁiﬁdi rglease component
mayRiRf sk 8o MAGE- R4 Aitd Shgsh SrofkBATEhAHRRYS HhBGhationdTa

esirabl e pharmacokinetic profile of t he conposi tions
conpri sing mel oxi cam 20 i ncludes but is not limted

to: (1) a C. for nel oxi campgvhen assayed in the

pl asma of a mammal i an subj ect foll ow ng

. adm nistration, that is preferably greater than the

C. for a nonnanoparticulate formul ation of the sane

nmel oxi cam adm ni stered at the sane dosage; andl or
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30l n one enbodi ment, a conposition conprising a

nanoparti cul ate nel oxi cam exhi bits in conparative

phar macoki netic testing with a non-nanoparticul ate

,&ﬁ@ﬁH Bhyon of the same nel oxi cam ad"iniSte?%Sgghmwmmw4
saime dosage, a T . not greater than abou 9

not greater than about 80% not greater than about

mulaga{‘hc:lﬂété nf36RRH Rliedsd @&nﬁ{gﬁi& h@gi{‘?r aRhm&i 88t &Last B@l‘ﬂponent and one or

morg ﬁg)ﬁhfépg(g@}%asg 85)611)(;{%?%8 S:rﬁté 1&3@?111? aréﬁttoga& 86} {nugg%gs %ﬁaase profile but a

 plasglagadfils ha¥} 200016 pEROHF PRGEE/ GRG0 ThroFR G thdramlsb ofiéomponents

t han about 15% not greater than
cmn%gi PP@%@&ﬁér nét greater than about 5% of the T
exhi bi ted by the non-nanoparticul ate mnmel oxi cam
f orlRgPpiy Flr ofijepragnses & HrHnigisHatlon g @ SH’(&F&fB’é?&*’I g of the present
inveR@ompisiadiagagaousavtapay it desidable ¢ dativextiwoamnexd p&tibss dfthydrocodone, or

a saft %pgg{vghtevﬁ?@ggﬁwﬁgﬁ%épﬁu %#l gcirtagn %ﬁ%{lﬁﬂégﬂvﬁ or éﬁore dosage units.

non- nanopar
Addiiqrelly. dm e casgiil peme diserderst i prrticyanly webi trehave seh a bimodal plasma

proﬁ]t@ |16 Iam'bﬁdtﬂfentls %Sdh ind1edd drﬁg%mﬁiunﬂﬁ@%ﬂ fo Q)@th&ﬁ%erﬁtsuch as for
at. | east) bou east

6“%3163}3’ df&?‘?‘f 8%@1 1“86%)%9 favf’ %{E’ts gﬁl&ﬁr 00 ?n flay provide
confiraws$ anakgosit fof OO Zéhmtre by progising mBOO9H paak todwogh Hbaugtions in

plangQe@els%d k&RSL ordliihard QQQeﬁ'ec?st asiRBR vARPKE EARQAYMpBinds.
| east about 1200% at |east about  1300% at | €ast

abqut 1400 at I ut, 1500% ast .about
oo gl wBEhm BB e Seareiat He nafTbadoR spgor derivative
theregf, llnelasdesmtﬂomnntﬂmiﬁ b@%egumtshe@racntmwf thdpre@neduvengionelp particular,

coatmg rhd}&4ROR A0 Qﬁ%rset, inCtHJ: ﬁita@u&g%lf e 1&%1&9&%'{1@5{1% not limited to

In yet, anot he 03|t on co
- polymeg a??&ﬁamﬁtﬂ@at R ﬁ%?%ﬁl?%aﬁqeé%tw Ye,ich ltlswpagn@ tv@al%tate
- hydipkea propglokethgdtdimldse phihagtewpdlipviaylnogtata ahibplatef amnnloaat)emethacrylate

copélgﬁjgw s o gggogé %Jlg ﬁn&ei% 'ﬁ&qu i Budr F‘east acﬁkﬁ %ts%cryhc acid and

polyggeryliiagd laﬁtbftﬂwls@wpcdmpré 44¢h agplense sod ypdes the teaglemark ﬁudragl@ S
and ﬁbﬁlﬂ&viﬂ.ﬂ Q%taldiﬁeﬂﬂy%ﬁo adeitd, hiddYoprédyl hﬁﬂ@lceﬁbl@kﬂ acdafd¥nccinate,

Iea t 1750/ at. | east out 20 at Ie
shelgt é&n«? E?q east’ ena 5, Sf W) v111 a ou %ig{? alginate,

sodiam qa@:@é,ltOSEa b@ﬁitlm%O%ﬂoé@ SP@a@tca@@ém@tBﬂG%dapolwm alcohol
hydi@R@sihy1 4086se Aheth Q\%Ilul@ 9%9) ?&laﬁ'@ QPfchadnd Laslosahest crofQfiked

t | bout
poly3isEi f SOREE SerRa < rosRAAE T 0040 Hhto FEAERe Sssiton happter and
expaioh efigt palyowt m80BVydtxiipeepyt ccdlobyat, h8&0%yprapyllngdisticellulose, -
poly@ﬁtg' I’I%QM @bssl tﬁ@at ta?@loHﬁcrgéQs{ﬁlhﬁé ce'liﬁ%%é cﬁﬁﬂuﬁmmoacr%l

at_|ea Qut % ast ut 1100% a
methaggydatc aq?ab@eﬁfsﬁ%gl R§6’?~&tﬁq Bt 1o oBOgF 4RI, agar, gom
arabichsalidnh earbiGnexyi betlIqud;ekwaéthﬁld’i@ﬂfdpaﬂlﬂ patyiieed} lpatyéhydroxyalkyl

t f
metlﬁ%{;r?ﬁf%)f(%ﬂ%ﬁ oﬁﬂlﬁ@bk)o?olwg@?ﬁ ﬁmgﬁnn%ggé%y e@ﬁf anlowc and cationic |
hydigpels palyemyt Heohehherang nlowsass) a@cr?mdtaé 3 s@sHakle v tais of p2ag and
carbb@n’tﬁﬂ@l E:elﬁlldi!;@ WoPolyhiRrsdf Hﬁﬂele Hﬁl@dhﬂﬂéﬂfdﬁ‘stﬁénd Blﬁglene propylene or

ention X1 C s than a

isobiERE el ol B 70k 00l BORAEATHR: 28R 3, AR BRR0Nkals ragacanth,

alginsand guar| prdgacryirmideh Batyog®pelyethylene axidesian vabol@fk-3,000k), :

Aqu'éll@ééﬁ)@ actﬁﬁ@ p&lk}ﬁ@rsa&@&{&rs br Bﬁyéluca(ﬂr crb@iskdd el and poly N-
ge3|ra

viny AR B T ek O Eaplriab @l Batag Ymglef . i,

hydrpptaho pad pieem et dhcas pobykadcbanieasurtied celitlese, tddemn o dalcaim

cun R SR RS SPGB N1, oy

descri bed herein and as known to those of skill in
the art. 303. The Pharnmacokimnetic Profiles of the
Mel oxi cam Conpositions of the Invention are not
Affected by the Fed or Fasted State of the Subject

I ngesting the Conpositions The invention enconpasses
mel oxi cam conposi ti ons wherein the pharnmacokinetic
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Benefits of a dosage form which substantially
elimnates the effect of food, include an increase in
subjeet conveni ence, thereby increasing subject

as the subject does not 5Sneed to, @.ﬂﬁ &
‘f‘zg@ )gﬁ@y are taking a dose either with or wt Siobromess
food. This is significant, as with poor subject

ceu%ggzp@reeaﬁ; A0, daHok GRSy i kg, E@_ﬁl‘[&@leth&@ eﬂgrperfe%des .z

serv

SCri e 0
Polypx®g{Jgio Qa@%qlf‘iﬁesfhﬂfeﬂw% rdlfiasian HE‘P’FBHH? v, Flulose acette
celldloseeintyrne MidoseAtepioiasd, @eletn, Icnllztghm sfasdh, Wahsdegtrinh pullulan, polyvinyl

yrrgﬁcfotngg) ?va y? a]?:&éq 0!15va Ec]:e%ﬁe 3 Oﬁgrof’ﬁﬁg H&é%ét&% polyac:ﬂflarmde

nanop a ticu OSI
POIWb%a%ﬁPNIEIWP&Pf @ﬁthé‘frylclwlfé@ﬁmeh%wlwﬁcwd eg-s §Géiaé%® Rohm and

Haas)notﬁexfaa@uledaaﬂaﬁﬁmes bcblﬁﬁﬁwsw AdtutaDeude)10ditBihs, Plttdn alginates,

nto in_a fed
o S ne: 1 aenRita Flpey pRp e e faintc,agar,and
gump awrbpa pzbisukana, lmtsﬁbemmg?embmagﬁﬁ@ piiars ypathan, scleroglucan and

mxﬂu&ggﬂ&b@msm\g}g& adm ni stered in the fed versus the
fasted state, preferably is 15 |l ess than about 60%

.than about S. t %, th
abE a0 o Lapciers BB 0p PR Bt e FEGh 4801 o me
coatingsSuitahlgrplasticisars BOble fasssampia nceasﬂm m%%lyqeéé@, blltfa]rphthalyl butyl

glycél*a%u bibeQVearthfS aleﬁg;@ Bhﬂm%t dimre iyl ﬂ)}ﬁﬁeﬁaté hs%m ah@uy1 kPoglycolate;

less th n apout than a
glycgrns Pé??g a5 ﬁg(ﬁ%d B'Jfacetﬁle cytqq&eempr%o1n,tcﬁaé:eiinh\;lé$ﬁt¥1@nthafate acetyl

moneglycmpasd: tybamp @hicblsocmstoc oiyriethylrnifrage; patybpéid dlcibbt gycerol,
acetﬂg les%?s f@[@em‘i\’ﬁ{’a{:&h{é ch gie;{dg Qlt‘.ﬂafendleénb Plgﬂ;ﬂ%@ﬂp Qﬁlegc&l%thalate

§1ai In a fast ui val ent
bu%awlmh ajg, ﬂewnawltph@a@%bw § qctg phibalatg, ‘%leep 1ar%elamdlzed
tallafee it ﬁlmd]]ﬁtaﬂaadhtaﬂl'@]hb)a;ﬂ pasaldef dinecctidyphhalads) di-Ablyl phthalate, di-i-

dec;%ﬁﬂtggatencﬁ on Al Hﬁ&l{ifﬁl edlu —%deg@%gthgﬂgE% E—%thg]hexyl trimellitate, di-2-

mnistra rres
eﬂly]&legxlladmeﬁeydlég@hﬂyeﬁ(ytmyaw @na@FhY@eaf alﬂ@ﬂtﬂgf@bléﬁé‘l sehacgte-
two products or nethods are bioequivalent if the 90%
Comftied @ﬂﬁﬁo&ﬁécﬁk}e&i eScoffpbpert 06mpYides amddified a¢leasb aiawBenaterial, any

su1ta%le mo&xP ed1 (<) ease r;lr nea%elil'faf Ol t&l@goqn‘tﬁl%no; 18k ﬁ:l\éﬁ%dg'ﬁease matrix

I oequl va ence or re

mat@abgm heatsedh §yelb@gmg@lﬁ a{e\A@owg ﬁ@@gm@l@d in the art. The term “modified
relea38 fﬂaﬂ'ixﬁ:ﬁ:[t&‘idl’eﬁh 1500 HirbinQAGuddd haraptilié Iﬁﬁé@ﬂ@dﬁopﬁbﬁépolymers and

mixlys gt Shigharccagie é‘lmﬁ%fﬂegu'iﬁa"%%a%gf k8 pE s or

dem&am@thefeof Bispsodduthéreim iRPvofd drae vivd. Mpdifiddotetpricomatrix materials suitable
t@}:ﬁ‘gaﬁ'e b ﬁl@ régmf:nttnlik%n{lm £P1BOPut ERen R BPRRA LS l*ﬂfc%ﬁs@aﬂme cellulose,

Wl GO
and ydbivipepylcBanod, phlgsbylede odideoiikglnelmitstnsush es methgictliniese and

ethyﬁgl%.ggset %01$Jd§ler O%c%i lpggrvtng@{ylﬁ‘g Iﬁgdé]% h{rﬂge)g&{ekf&g] BORNIsY acetate
butyfsite aebiflesairatate phthalate; ephinloveacetits WmelBataobinlasriajegphthalate,
polyaﬂﬂnm&@a;\ywtésaimlyhﬁyl a0ktatcRpd Rt todeiteaaenf. i t woul d be

useful to increase the drug's dissolution sOthat it

c Ogl Igllla"ém&.patg ?7108¥%h I&L:&é gOI{l 083&9 %CO (@ﬁ Eﬁ[g@ Efegélmnvennen may be

compositions O e I nvent IO pre era Vv
incogporest ipioj Bk sykabte dasagerforgp aich faggitates release of the hydrocodone, or a salt

or d&@@ﬂ%éﬁ%&ﬁﬁ@ﬁl%&ﬁ%ﬂﬁﬁ%ﬁ&ﬁl mahﬁtlr Myphaly, the ddsBgH fofin may be a

out O%o ositi Nl

blen?ﬂf%fﬁﬁere&?rﬁ%péﬂ irent S o%‘ya??lcogg%vérn Fon, dgrt“plaltl B}C}égg §opprising
partiglg9svbich atake sp dic immediatesglrpestandghesrodified relsagsEomponints, gic blend

di ssol ved within about 5 minutes. In yet other

enbodi nents of the invention, preferably at |east

about 40% at |east about 5@% at |east about 60% at

| east about 70% or at |east about 80% of the

nmel oxi cam 5 conposition is dissolved within about 10

m nutes. Finally, in another enbodi nent of the

invention, preferably at |east about 70% at |east
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‘a salt gt qi_,qrprgtlv

6. Redispersibility Profiles of the Mel oxicam
Conpositions of the Invention An addi ti onal
feature of the nel oxi cam conpositions of the

&ﬁg&%ﬁﬁ% is that the conpositions redispersg %_'1951107/072054
that the effective average particle size of tﬁ

redi spersed nel oxi cam 20 particles is | ess than about

bein? iflc8 §RH Suitabidic §JE;uﬁ:s Séu&phsfﬂai;@&t soft@8latih cMRORs. Alternatlvely, the different
OXl Cam,CO OS|t|

nistrati o
i AP POR 33 L HBEre SRy B Sam S TR i o] G g partites may.
be cnmpepad (dptiochatyewitaadditodnel exicip@entsh pmnitigatders eyeh fioryrbe

sub en'tl? $Red 1% &Eﬁﬁ% alhgib 2:{9%&{6@9?@ tp%oftfbﬁ%rﬁ'ﬁﬂe? 9[11&9% dosace form is

caminto e part e slze. hi's
thatjofa pwitiansetahish dp srchidetasafamicthe st syarrIcRi gD llﬂaﬁ%wuiate
modﬂ@d&i&%le&sefcbm si:"lﬂilﬁ‘l Bipbd copgréssal iatodnsi Il@er @fth t}i&&etaﬁlﬁlcvmponent being

subst h}({gﬁi({@d E (%%Fl(!l féger%g%lg mgﬁfagaﬂ%leﬂ’ ? ?c%%[a%g?%xge};h?zdmcodone, or

I zes upon mnis IYon ] )
ereRfgt GRRETSHI icomPrYRS the sampesitaacof ghecinvention may

furtHe® B@Eﬁllud@cy\dnri'ﬁ’pﬁl@f A REIVANIIoS IR fymtd sgéh SUihfeeRreddeosige form or a
he nanoparticul ate systemand the

faStFWgtf%%W A% c driving force to achi eve an overal |

reduction in free energy. Wth the formation of such
agdn oreeanzhodiineph the eomwesitipn ef b greatianni therdpsage formes made

&Rﬁ@&,@eafs@ﬁlgh Yedddhd, onekdlc HedepivattvBateraISREN et Nﬂbﬁtﬁntwlly all

heI| ersion formof  t rt
hyaigfiios Sgan o %Bwitb‘a?é S8 Foipeftsh bt BEPEP et Rledsec prior o
relese ofia Bedrocodpnegl er & sadit drerivatior dwfeof.drypo Sictstnd cabipergat. For example,
wheh B%&HEd O {1@& pdrﬁ rﬁ%@-ﬁﬂiﬂi &ﬂe{%ﬂéﬁﬁ%feﬁie% ¥ nydfRodone, or a salt or

nanop artic | oxi cam tic
deriviig Hiesop Aiombhe tST’.FOHd ﬁ%wﬁwm e b drLava HhaHbspatially all he
hydeobdsae,, or aSaldenderisitivattededsyin the JR component has been released. Release of the

hyd{o&(%x%ﬂét rta‘dh %eh%%dv%ﬁﬁrédfoﬁoﬁl%easepén %ﬁg&?&ﬁ‘t F@g ggﬁéﬁyed as

ective aver rtic
detaged ghese bb@ﬁgg@@fs@@o%%rs@k@@ﬁﬁ%m &G m%dlﬁ@s@leﬂwwtﬂx material.
about 2 mcrons. Such biorel evant aqueous WO
20@édahsO0é 5B§iiliﬁ bISZQOpTH 20 54 tieedha@oltdirclbase Apgroasloae cemposition

upoﬂ\zﬁgfg 1sfrr£'t tﬁﬁ@é é)st S@lg‘%ﬂﬁ%&eﬁg A sgl\a} %cg:fgg oﬁu%ﬁ%y%
admipdsgiiagion crﬁrf@fowé gloretR prdregedonaii seoesfpmgm wrwenfipds ghe controlled
releel;sla a&m sﬁldhfw ﬂﬁgﬁ&b&ﬁhh%ﬁu@ﬁ 1sgimvt&|umhsa gsefall foEQeihisicfIAg a

hyclrrg:;%odi1 ofe, Cogﬁ s%lgor c%gyﬂjevegﬁ%?o ogafhicﬁlo ra&e \t/oqr}t?%% uae %e broblematical.
Thisgohtuellednelene compesitin is Bletetore ﬁéva@f-agw f@,ramlucumrdmn@pzmg the

deve'i’opg?eiﬁof Rfiedt t@l@ﬂiﬁéé@%&[&d}%ﬂﬁﬁf or AL G A&XA DL thedeBE in the

desi red pH and ionic strength. Bi orel evant pHis
CompRN ol nown in the art. For exanple, in the stomach,

the pH ranges fromslightly less than 2 (but

t yWhealit iy dgpirekle ér mirtyaire Phtiend talerazcedy psoviding @ Hesagpegigime which
facﬂit&te@%ﬁéh{:@lt bheriRFusa %f flﬁﬂg&dﬁﬁ({g A3 Qs:llpor@sn@sﬂﬂ’e iR rddRErom a patient’s

col on i an ran rom 6 e oni c
Sy TRAE € T BB RrGAAT SERS (ATESL BGhGHegqisg omponent i
delagraistntil subbtastiallyhof & hiydricodster @rghh ooflerabtwt théedfkbomprised in the
ﬁrst\e@[h cﬁleﬁﬁﬁg ?gea l@ﬁs%d lﬂld'fﬁ‘xttﬁe?'ﬁlelﬁgd Jnlttyhtqteaﬁﬁé g&ﬂoﬁ 8fhE hydrocodone,

T‘ﬂ)

ngt out 0 -,
ora seéjﬁrf‘ﬁ%fﬂé]ﬁfp ﬁ&fqoa’)ﬁe]sﬁse#rﬁi%@e fir ﬁ?rtlrféleﬁtleﬁﬁm clgierd from the
patidRe O xysient. Id epclsthtiodirfenvhBlcasech darBdrocofinal tna &R or deribdtive thereof,

from(tﬁg secox?c? (:01:\513 %%CI{t ? 7)c]pmtpﬂs1t1?1{ {s sh?st%%ﬁﬂﬁﬁter?)t E%lette{}edﬁ%red fora

penc@rqftar Lea$t abw& ﬁww @urg ﬁﬁﬁfélaﬂm@ﬂ@f?@ﬁﬂ ehihe eRPEHON.

Accordi ngly, appropriate pH and ionic strength val ues
can be obtained 15 t hrough nunerous conbi nations of
strong acids, strong bases,pgsalts, single or multiple
conj ugate aci d-base pairs (i.e., weak acids and

- corresponding salts of that acid), nonoprotic and
pol yprotic electrol ytes, etc. Representative
el ectrolyte solutions can be, but are not limted to,
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30 al though concentrations higher than 0 1 M may be

enpl oyed to sinulate fed conditions within the human

G tract. Exenpl ary sol utions of salts, acids,

WaS6 1 07ionbi nations-thereof, which exhibit  thec 07072054

desiréd pH and ionic strength, include but are not .

limted to phosphoric acid/ phosphate salts + sodi um

bl AT AT AORIEEE b Bb it on (RO a6 i forms mace
thereleRpy relesen 5 zm?am@@horcdsﬂmfﬁﬁﬁ%mfsws@ thahipg hydrgcodone, ora
salt caddnentie: thatdl] dimaisbbhabelisatdnspohesddielenyedpiating teuelease of

| ciur L ide, itri

hycR05E, 45 S e AL AR et In ope sy
embedimest, grleash pothe hrdrogadops: Ret saliryskrirasive shegrof.ffpum the second
compBMRN61 (BE corh RitToAGLERSHERG ai® beyong &P Plefiseiof iR ydfocbdiRe, or a salt
or di nvgnt o%oér %dl%ggkﬁgd i n.an aqueous, bi orel evant, or

SN G A Nave an effective 5 average

particle size of |ess than about |ess _ than about 1900

nmC- | esOtherakypsp ol frontodled Release Hydracagdonedormpasitirms nm

| ess than about 1600 nm |ess than about 1500 nrn, ,

| egs dedeaibedbatih, thd Demtion ithdsdes ivéons afpes bf dba@OIladrelease systems by

oSSR ERON o 108 e 58 PR R e rer
ordey RgANGEbBlifse BOBMsApcldes Butrrrait Hpdad to7 fitmnwith thedgdrocerdare, or a salt

or d@batte BORNM 2 bAFHel MARx 2RO/ IHO Qe idss); kl%%@d‘i)d&acﬁbrﬂb&lhtsialt or
about

.400 | t b 30 | t.h 250 .
cerig§ o, ol S5 et O R AP BB Crit BT R N 4B OB pacticts or
micesncapadgest (magropdrodes, fi@osphyres esmnopaticlesh outhe fREmMresorvoir and
matli €&Side 8y aRIROMne 3G N oPGeriVRARME&EoDYorkdi St by a polymer containing a

el e SO o, oSS Bt o e

" a porauy dentiée) or pdenidede svhixhrivokydrécodsne; ongsaltsir derivativo fieraf, nelease may

be 0%&54&51@7 e&n@@ﬂﬁd_agbolﬂﬁ%%w@%djrﬁaﬁﬂ% h@\ﬁ&éi teﬁ%h!: E&dthgs g&lﬁse and
. surtace stabilizers preferably are adsorbed on, o
dissglue ¢ syitahle ik fisolythe pelimeatwith feovHenthyg pigaehedypendant” hydrocodone,
or a Palf drideti eftive SurdcGRolsdudddt HdvieRs svhegpeieisalrity isudpfrélled dynamically:
. resimrg)tiﬁr Sﬁler ably physically adhere on, or associate
Eomt i ChE Shr face of the nanoparti cul ate nel oxi cam
particles, but do not chem.cally react with the .
ne Bk fdyaiyaeahpepaof e ipyeades will soatrol the e Sf relgess op g drug. While
soméBle6itilsas vwafl rdlbie Hatfyaweodihalirlaiszle bor der®areShéatofadtlayconstant rate
(zerg rr?igr) O(Ith irgl ! el[\qa?'l Gyl %U%Eticg:nro(%%ljl I&?Qfﬁﬁﬁc’ s 112191&?% Sh&vgsq:h!u? r1]1‘1
al's6 i nerudes nefokxi cam conposi ti on§_? oget her w't _g & .
concgpfeation skt aididielepthyey loadieg ©aoropiticie Pokypics vsed in sustained
relesRALSdBESare Al MMART SiocoMpatBIB] £kl 8Seall § Blol@Ghda¥R| Examples of both

naop R R GreR e Q) BANE Grrriegs g, FORR & Pharmaceutiea
Produpts DiviginouRhiladatphia kA0 btayleelbioss wirehinaally sstierorgsed to sub-micron
size@ AL S bABd IpRfhdbNats P HispbrsibhsfUing als0 5y AR SOl ynfeR d¥kh as the

vagl nal , . nasal, rectal, ocular’, |oca gqovxflers,
Fudiggig® hRefrd Phanmgy ‘3%&7{%6@6&%%6, of iPﬂkYﬁa&Ex@?’éWéilac ylate) copolymers are
knovad inapesit.t oneal , or 25t opi cal administration, and the

i ke. 1.Meloxicam Particles The conpositions of the

I nvent ibn cdigservedr Pavitescl es of nel oxi cam or a salt

or derivative thereof. The particles can be in a .

Cr XshRkdliapsoRihas SontwfIRl rdiéa¥Stsab LhdABsuPR@SiCoonAIPHP REMScodone, or a

st GQBGF S DY e 2 ore) QR TP B gt Srfgp - micr
capstlham spray/sukcbaEedcstabi | i zers can be used in the

i nvention. Useful surface stabilizers which can be

enpl oyed in the invention include, but are not

limted to, known organic apd i norganic

phar maceuti cal excipients. Such excipients include

various polymers, low WO ' '

2007/ 150075PCT/ US2007/ 072054
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nol ecul ar wei ght ol igoners, natural products, and
surfactants. Exenplary surface stabilizers include
noni onic, ionic anionic, cationic, and zwitterionic

s or conpounds Representati ve exa
viﬁ?@ogféeoﬁg abilizers include hydroxypropyl %%ﬁzu%mom
nmet hyl cel | ul ose (now known as hypronel | ose),

hy%@f\smugﬁek&@hﬁa NS tm% ?ﬁ&hﬁ&l Eé’sg’hiagi’afhﬁﬂ?/ SOLIHRY to reservoir

| aur ate octyls osucci nat e
dewé%élgn theyegierie R %ﬁde‘b‘ﬁééﬁhﬁ‘i‘qr destionaligy alngﬂ’enﬁ% ﬁangéal&rlgn pH}
porcﬁhﬁlfﬂ@tceﬂmlo coﬁdla@acaal) Brd, $éeay the clagdechf poBATEa et el important

cons(fﬁ]e{a%op i thecdgveﬁ%prﬁ n? E)F r%get?‘vo% deQ,Jléég q\/l(g)c{ehﬁp H‘%%lgz%e %flz‘infactenst:{cs of

macr og

reseryoirisieviaes (erd mprolithie ﬂyﬁwbtnwhléfn@e anpspprt of ﬁ@rhéfdJ(Oéocbme or a salt or

dcrr&@&é Qﬁ@of &4 Bﬁﬁ %lﬁ%%ﬁm&ﬁh@ﬁﬁﬁfsﬁ%éreﬁ%maﬂy involves a solution to
deriyv

t |
Fickd ST ot NG GRS i st Ui ) fpr thplgvant
boumgargn@mnditiahd. Wimndhd ddyice co@tamindesrd fad)hydipchdans. @.agalt or derivative
theré@f‘grﬁnﬁ é’it.gég %el&%%de&%% € ﬁtlillly%nh%@éﬁhé Eé’ncentratlon (activity) of the
agen gip (h9 drfiee ‘s Py re?eeﬁﬁ‘? th@a%%gwéﬁe)dec%m {%3 Hyrdgelease). T,

howstceahahgRocodohd, or dadlt @idktivine dieeeof,dein apﬂaﬂﬁqllirh:hspﬂnsion then the

~ drivin@ 83(}"0'}?% E&é{a q% F)Hc}o(ﬁg‘tﬁntcf G lofég}) untﬂhthfz ‘ilfe s no longer saturated.

car boxyne 0se 'sodl um et
Altepaiydx %trﬁwééaqe dingges, maw st WP%@H&HH%%& @functlon of the square
root@R@Eeystal.l ine cel | ul ose, magnesi um al um ni um

S|I|cate tri et hanol am ne, ponV|nyI al cohol (PVA),

5t I
ot g'l]a['u epngfp’gg( %ées o?%&f%[ﬁﬁa ¥ % PI%Q I%% O%{Wﬁé@p&%er films,
due Wh@%:bﬁpd ngygef theriebletzae (P‘?mte@ﬁ) whwb My £Rable thedntgmal build-up of
an ofthéticqiess gre MBS WillaReh &1 RB0Fck thednéiandbst dFkiRckblet.

copolyrmers of ethyl ene oxide and propylene oxi de);

LOLBEEALIP | fy el bl A b SO ERy o o

(PEGuprwtajmpg Slh@?ﬂe\?:é?éfomebrﬁlé amtqffﬁrts aﬁwﬁt@f @hfres films has been
invef{-aRy! BRfreRXcAE sﬂnﬂoﬁtﬂha/thﬁe@ WX feladk®bei hﬂit@x@%ﬁi UEfIs1o8 through

o ST PR, AR B Ll ST Dl RO

throgghrigos goitaining jTt |1B%r{§€6<wamt(ghg1blmmseﬁe crgelaweammng observed in
simiBF ¥be BRAsY #laRGfinSwh{ RIS W(agﬁ% @Wfol"@l@%éleas@b@ dﬁﬁ@ﬁwhwh then

occugrﬁ% %?53@2"5 ng{eé{i&g%uén (@n%%igsaltﬁ@ ts sHapeg as dl%kse %%%tfg a@f‘to swell in

deiopissionaerydngd kbagx phapeye digbblate d]ﬂie)‘md at s ceswln ofhe hgild-up of internal
hydr%tﬁtﬂ: ﬂrgsgﬁfe) g Eh%%g: E{?&tag@ﬁro}igmg(ar [g'l a%gtd Iﬁﬁagnleerﬂl@ E}J)I%e %:nerated As

might ki gmedm‘; esﬁnqtsc forge decreased w1 increasing levels of PE content The lower

PEGI3&:1s1:316 G2 (rafaN(ObiSinitad et g (GHIR G te? pélast; veilsidhe adrosity
resul%%o o ‘iﬁ& aneyd disbﬁ(]%ﬁl!?‘yl lglxl%!a? ﬁ‘e!llﬁfi f FEGdc%ﬁééLt (20 i, 40%) allowed the

3@ucop yranos opyr anosi
Pﬁmﬁm%@ é@ywm%bIﬁké®®ﬁ#ﬁ§ﬁbS|de n- dodecy!l
p- D- mal t osi de; hept anoy1N- et hyl gl ucam de; n-heptyl -
13Methogs hnmwﬁoal@ havedepn Berbpey,| wiRellbyt fbgigiriag omidelendently) the
releale QMI t%ﬁlgﬁ (l.'el O%ﬁ%ﬁ%a‘éﬁ% all?wed the calculation of the relative

nonanoy tucan

maglpn@eagﬂla@vﬁy@m@m@,puwéﬁ@w p%ﬁétff\wogucemahwé@ to the release of salt
fromth@&bMt Atlidw pEGa@ve% @%&WW%QE{:E@@H Y a greater extent than was trans-

pore Igg&l_saq cﬂ%g gq tglg)érl%rll gﬁg %\33}% lg}bg{/%%qsk;\é at a loading of 20%, both
mechRREmS |comnbt¢ed\app?@@mteﬂsa¢qunllfto thy wtrasardhe bmht:lmwf hydrostatic

‘copol yners of vinyl pyrrolidone and vinyl acetate,

and the like. Exanpl es of useful cationic

surface stabilizers includeg; but are not limted to,

pol yners, biopolyners, polysaccharides, cellul osics,

al gi nates, phospholipids, and nonpol ynmeric 35

conmpounds, such as zwitterionic stabilizers,

pol y- n-met hyl pyri di ni um anthryul pyridinium
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35

brom de or chloride, halide salts of quatem zed
pol yoxyet hyl al kyl am nes, M RAPOLTm and 30 ALKAQUAY
(Al karil Chem cal Conpany), alkyl pyridiniumsalts;
ch as al kyl am nes, dial kyl ani nes, <
‘g{]]kgoﬁg arﬁjnes pol yet hyl enepol yam nes, PCT/USNWM_ZOM
N, N- di al kyl am noal kyl acryl ates, and vinyl pyridine,
pres@ﬁpﬂ %u%%rl &ecr&%%@?snllcﬁfd Qv@l Thd'& n%ﬁ%tap@gl%mgsk?ﬁliﬂér loadings of

he acetate n| um sa

‘PE%mpamdrﬁt@a@m VHrines Pproufaﬁrai IgsFirprdstpy foedflow pf gplt. Henee, although the

osmda® plpibrshicd; (ccﬁﬁph&ma&l&doﬁtaabﬁmeg)wa’ﬁ?: pagy Jiffadibrhess the
domdnanlg%(eke%teg% %na%r?rh A ?gs()dr?cl% 53% sn?ﬁﬁspa?%oyde?ﬂ %rp!)%%d for
nncwapsulemmmlmng @Mattéfﬂlu‘dhdo@at i on| c guar. Such

exenplary cationic surface stabilizers and other

usef ul @at i-oMionolithics Revéces (Migirix Devieeshr e described in

J. Cross and E. Singer, Cationic Surfactants:

AnMQﬂohthai (k) d\iﬂcé&@@&ﬂﬂd&ﬁ@@%ﬁ@ﬁﬂt GRG0/ #i2Qedices for controlling

the eg ocg d.FL%n '15]1__.? %ﬂ)‘i{? t et éar@% Fag{ér Ignggﬂa) Eﬁ%ca@r}%mpared to

reseyeirficwices, advieredy nqyélmﬂgeri)é an yocidgpigl igh @%&fﬁ%‘ﬂbcould result from
the ﬁﬁﬁﬂr@cﬁﬁ the R¥fBRhast aSreséﬂf@ﬁﬂﬁv‘i‘ceCfmeﬁﬁcﬁ taldyvicd Maﬂﬁ]@ﬂocodone or a salt or

desiggiiS Hreoh i merorh ST VB RoRtr BRli AR e b eypicatty

- forngd| by thedmpaeseian lobm pelpmetidrp o onigturezor hin dispHutidnanmelting. The dosage

rele£s8 | OH{E%S gfrﬂoﬂ?ﬁ@tﬂb H@l&@ %Q%gﬁ%e?dm e ﬂktg‘s&lﬁlﬁmm e Wydrocodone,
quar

or 8 S bTSRS1E LA R LT AL P O G BOTo Gy matixes, e

solubiity mnhmmlcsmpmuwﬂﬂmame @mmolaismwre:mwmﬂimhd adso the tortuosity of the

netv@ﬂg t8 )éyr @Q{{Eﬂ{rﬂl Otﬂtpgéfﬂlgablﬁta’%&‘ LR 1), gﬁ@ﬁéﬁ{r@n whether the

, secon anmopni um conpoun a tertiary
hyd@ F Wééﬁﬁwﬁdm@ﬁbﬁr@ﬂf@ﬁ disressa laﬁhﬁﬂﬂi%rea ﬁ’ﬁé‘th‘?d’sm the
polyﬂfer tihe ldcvﬂloﬁdlih@ NRHRR RBRI 3% MOW) 1He hearspadone sor@fsalt bederivative thereof,

fbe Lrle alfsnggl\_IyR%{si) ution- é&nguzn( mgz hgglg]% é&fm&bﬁl&%ﬁ%? gor(e%_)ecﬁ&&ghér loadings
(51q 1&% VD, thy reMseirawhamem be erpptjcatopdyy e Prosengrpofgpities formed

near@fgsm'%&?oﬂfle c_legzicefl?é tﬁe%y%dﬁ T ,or&[‘sdlt Qﬂ&rﬁftm\@thé{ééf isSost: such
.an Cc n seven carbon.atons or Vi
cavifii il Pt g5 hem g SRR GRRAL B5 Pl BRE S dipey

one of R1-124 is an al kyl chain of nineteen carbon

at friscarmemioadd a\pigsiicisende.of a2 Ry Riwleae glycpld), antirigpiantopr adjuvant

(i.e. % 1ﬂ§€d1b1& viHia igEreAlRs GBIt (&HFR), to \Mhﬁﬁf-‘dd%ﬁ:ks (a?l@ (kb tviogr dev1ces} asa

meai 3 <Gpanks ML BLDET Bk d RS ey QR gy ond simoly
serve woaid fﬂmiormauw andChiSice gleareae pRImRULifs- m]}pthma]éY]more desirable
in p&ixﬁ ri%l‘ozﬁﬂl Qoﬂmah a6Rd %t e @é&hlﬁ 6f Pt Q880 increase the
pers s Gt A S kst a5 ﬁznsm%ﬁ%%a@yg by tnctcasing the
porckitaGowadeyr, the films retained their barrier properties, not permitting the transport of
electrolyte. It was deduced that the enhancement of their permeability was as a result of the
effective decrease in thickness caused by the PEG leaching. This was evinced from plots of the
cumulative permeant flux per unit area as a function of time and film reciprocal thickness at a
PEG loading of 50% W/V: plots showing a linear relationship between the rate of permeation and
reciprocal film thickness, as expected for a (Fickian) solution-diffusion type transport mechanism
in a homogeneous membrane. Extrapolation of the linear regions of the graphs to the time axis
gave positive intercepts on the time axis: the magnitude of which decreased towards zero with

decreasing film thickness. These changing lag times were attributed to the occurrence of two

32
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(xi) two of 121-R4 are CH3 and one of R1-124 is a
phenyl ring; or (xii) two of Ri-R4 are CH3 and two of
RI-R4 are purely aliphatic fragnents. Such conmpounds

e but are not limted to, behenal koni
ﬁ%%vﬂ > benzet honi um chl ori de, cetylpyrldlgghﬂBmm1m7ﬂB4
chlorlde behentrlnonlun1chlor|de Iauralkonlun130

dlffﬁéﬁén% h88s e Rbd<an Qﬁh&mf‘?ﬁ% glﬁ)ﬂmﬁgﬁt mgﬁe gm 09804 also the
Iuor|

noni um €h ceth I'ine ydro

ﬂow:@ﬁ . BEG» ik elFRoche W@fedﬁ}l@rlil&i‘@n‘f diringethicthing syncentration of permeant
in tHdl fﬂﬁﬁabyﬂcﬂmeﬁ@;ﬂ IOzlftbﬁBJ vHeinAed 4AQiicefitdniish)weddRgewillag times. No
nj n
exp]%ja ogr %sy 1‘10% a(}n}i?% I%E;n‘r? és B%chlljthn} g@l{e%%éﬁi 1tédtuani}o%4:)art1uon
coeffiicignt mthmeam@tm miag élsm thasen panilling permpation through
pob%ﬁl%llé P00y WRCH SA&RQ o/ AR o fiv8 tigleng, hydr ochl ori de,
|et anolannnnlun1PCE (10) oIetyI et her phosphat e,

ﬁfnh aﬁo%tim ng#] é’ﬁﬁa% Fuln 3 el)l &J%%@Pﬁbl?) atPlQ %%Hce%thgs been investigated, It

ontu
wasdh@@htau@@yﬁm miay tseras ot hadrosedoag. a1 k 6¥F ordetingtieiteRscof, release

rate @2 %@%‘ﬁﬁs@fe@i@cﬂ@msn@ﬁ pﬁ%ﬁgaﬁlbkomr%aﬁmﬁgam (M bhvad m:waumy to the
s PO A PO ARIEPRE HT AT bLHRLIE SRy PF a8y PRayetem

studH@Fudrafiad &id 106 ahy BSJON pbiiideed bysgibitnd, Flirbiprofen as the drug, and a
rano@()@l Elﬂﬂglaﬁ{sh Q%agr 2 clﬂﬁlle@ B¢ &h %d%@tﬂﬂu &rﬂﬁ?ﬁbletdled to only a partial

rtrlnDnluna trlnDnlumC ori
mpmwaﬁa@ R aRiase mwhe%?aﬁhﬁfe% Elsen Py diffusion spbgdha digolution,
contsdlRay, alt}ﬁmgh the dffe o Wi drexter Sorfaudad QMR § e Eudniti® RL, whilst the

greagetsﬁﬁg oh péf%sg éf%é? f%ll&cp&l%gtlnﬁg %W r1]1!(1;01'6: solubC]{e due to the formation

uori rnmonium c
of ch@u@w@é Yintthd mesimyllowirg s @wmﬂ@w&éluﬂwcw@ withingheamatrix. This is

of oB¥i gk Ijelezzﬁfcé tcadf SuGOIMBEL Filthd WhigY ﬁh%hﬁi bt suiapR/fef p]ﬁﬁﬂac@ﬁlcai coatings,

e RS Ao BUHESBLNS B SRy S g

surfeapit-Hice Mdigfermncts avese fhond béthveeh tha teepeliicisn witheonly the Evdragit® RS

shod?ﬁ ﬂﬁ&gl‘tlo(ﬂg béthRLTRE ﬁﬁibh@)%hntﬂf@é&fa@tﬁﬁtsand R TR Qs ascribed to the
g(gﬁgw e Anerican Phar ceuﬁlcal Associ ati on

Wﬁ@@ﬁ?@%gwngaﬁwéW HOHBat Britain (The
Pharnaceutlcal Press, 2000), specifically o
i né?@nmgﬁu:tcbdictﬁﬁmeiﬁtmg@f @@Olmdmmmﬂ?hmtwhi@@wlmr containing no

drucg%%ioér%hs% Hueh a dev1ce VB%@&SH{RE%%‘ g@iﬁi&éo@t@mtwes and was found to
v i S
EiverRGRoQ AT TAFHG PN O P Tt o i i g Stta,

polvagendrs cosnisingni drge hgdrbs produ%t bnepsed thisawidr a stgll that was eroded
by QR . q‘ﬁg Hféa%t' rfegse oki’ 'tH drh waé/\f%hﬁci {bgne@glﬁﬂ\tre?y linear (a function of

I ntegrants fervescent agent
the rés@dmyﬂ% gidfusiap precesshiipreinihe s W“ﬂﬁ Prop@rtigpgl to the shell
thicldEX aple@sthofeldast frbghagra hisn@tves foatd SiRcivaRaliidins.e,
| act ose anhydrous, and various starches; exanples of
bi ndi ng3.agenticrasphevar i ous cel | ul oses and
cross-|inked polyvinylpynolidone nmkrocrystalline

ce Me%o‘ﬁ For tﬁ%‘}ﬁ 1dﬁ\5f ﬁgl;lcf‘{z Fmg B!;Hﬂg:reQ f}guc%}%zﬁﬁl)l(sg)) with the drug

102, m crocryst I ne c ose, I Ci

dispeed ks spherrisishell. aad plsp Bighl Y(Rﬂrfa%éwmsmmmﬂ%ﬁe@ &Brigosponges’)

- havd hilafi deefiba], Thaplidicipogeea gend srepdrad byadiksobring fhe drug and polymer in

etha%]élﬁyg IQ%;%{J(SIY to%atérhﬁ BR rd]fﬁge(? o%ﬁﬁ@gﬁfﬁlgﬁﬁ %Q)ggggtg leave a highly

) stl'icoh di oxi de, suc as Aerosi

poropgpaticlst eari ¢ aci d, magnesi um stearate, cal ci um

Stearate, and silica gel . Exanpl es of

sweeteners are any natural or artificial sweetener,

such as sucrose, xylitol, sodium saccharin,

cycl anat e, aspartane, and acsul fame. Exanpl es of

flavoring agents are Magnasyget (r) (trademark of

MAPCO), bubble gumflavor, and fruit flavors, and the

i ke. 30Exanpl es of preservatives are potassi um

sor bat e, net hyl paraben, propyl paraben, benzoic acid

and its salts, other esters of parahydroxybenzoic
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Exanpl es of diluents include mcrocrystalline

cel l ul ose, such as Avicel (r) PHLO1 and Avicel (r)

PH102; | actose such as | actose nonohydrate, | actose

‘%EQ%%&U% and Pharmatose(r) DCL21; 5dibasic, 8%}%0%72054
osphat € such as Entonpress(r); mannitol; starc

sorbitol; sucrose; and glucose. Suitable

d' 40 Pﬁgfv@ﬂc%sgﬂéﬂzw&e led HRL Ib%,‘ gﬁ%m | wﬁﬁﬁnﬁ)@ E¥hdMlchloro-

yrro one rn starch

starch rrgl ze
me%ap%mn@a&lm mdcrelamer; O B%M%rl%tgd"ﬁ’fq‘ietm cd 3gicyision
cont@indgShddivieted @olysotliugisslvent partgley 09l atoaceraridn nypet pro@ss, from

Whléhfhiﬁg gtggriol %%IEB sgl%]aanforerfl ﬁd’iéﬁgrg%tidlggﬁﬂtséd aﬁE%pﬂangg golymer at the ’

vesc

surfacg of s sienle togivh R b@rﬂb@ﬁﬁ%ﬁbpmﬁ engsingsheydme cdigelvgd in the
dlchldﬂ&hétﬁﬁle Aﬂﬂus%ﬂﬁ,m &is pBast of ﬁwhkﬁfnie&{a!né waﬂgéﬂefa,ted within the particle

i.pic, cini C a and
which G e e e P S b oSERedisPhBhE B BietBe@i e aqveous
phasei ‘Elzer Hodlpwtspleere, mtfedaed pﬁ@surgxhqrpﬂ’ﬂéed vathovaien whicheneldde removed by
a peROHbLHR R CRRIPIAY S foRRf AR WiReCPA Banalied us@QﬁﬁﬁzS' um

bi car bonat e es car,bgnat.e, sodjum C|ne
microsphs s A28 25 ﬂoaﬂg}g HW@ eliyarg ARpEs TS 3 e ottt

car bonat e. ﬁﬁa ively, only the sodi um bi carbonate

conpone Kf¥escent 15 couple may be

present. 4 hhnopartlculate Mel oxi cam Particle Size

Thé meamp obittackhing a eringe hedrngs/ah poanalaspipy dndeantidepssssansretc., by

mea%fta&l%f«kﬁﬁhﬁa&gf% M&@%%&&%&y@@@%&%ﬁa Gés emulsion
Sl ze 0O S a e m
ro o b SR s e S M G e W pcrans s

such thatshd frdymertzod erobpO@emmrpniessd t¢ thein stadngucid 600 covg ‘self- catalyse’ the -
relez*sggﬁﬂltsm bgyﬁlgﬁﬁolylsﬁ%ﬂ%ste?i}nﬁ ess than about 1400 nm

ess t hafr ut 1300 nmu, |ess than about 1200 nm

B SRR atacBt0 MOk 3R AR PaRORH a6 ot Shsgized witr
pendehadrugbwhedz 08¢ angarthegsup heave abib urpa®0 tharmwi dsaget flems in which
c%g%ﬂtboﬁtg?toryﬂloéoﬁ'%ﬁmgg g&yﬁ‘x@% ﬂlgﬁe EHEhuéa?ﬁ@ncf xﬂ? npcﬁg&ﬂ?dndes

| ess han a
propafel AOELSWHAMCABIEI9S SARpropEed DY e TWﬁ]Wlth the drug:
methae8soyl bidibriddmdtthe/ddium sabtrof hesivxy hbanroiheid) wet: v tefdrm a matrix

withqfs%%ﬁﬁgglﬁyer ﬁ&?;ga@ﬁrﬁ@mg L oeihad a%g%%ﬁ hgh%gfsqﬂ Ystric fluid. The
use gfipohyarssic F%Qﬁ hepes sgitahle for upeasarivay Pf PBEACUOD AFHRCS; htas also been

deschibedreant that at | east 50% of the nel oxi cam particles
have a particle size of less than the effective
aver ages. by mwegbfil¢ by anot her suitabl e nmeasurenent
techni que (e.g., volune, nunber, etc.), i.e., less

th 0]

0 DR 00T AR 1Dl A e i e b
and s @meﬁémrg lighe Wlﬁbwﬁtﬁ‘i/fé W 8H; whilst pehigh PH s polpepy ionise causing
swelﬁhg,'c@ﬂﬁ;&olﬁ;hg ot thé Q%ymf Corasds cah Qﬁfef&@% dédigrle@ &sitemain intact in the

aCIdgfenflﬁcng %QP% %teaSt cttlngglﬁer?ﬁ {rgr%%ls %t?\%ﬁlm?ﬁt/&' the

es”®
storagls §omtibmdrupe buetftd é@sqlv@lnah%ma@eﬂlkahee envureg@ethé fhedpigsfine.
2000 nm 1900 nm 1800nm 1700 nu, etc. WD
20071156075Msmaeisatip vouty evices | n the present
i nvention, the value for D50 of a nanoparticul ate
Weﬁ‘ﬁé(bﬁlaj’ﬂc@ﬁﬁip@ﬁélﬁﬁlmﬁoiﬁredeh@npﬁwich bliscosiat® abekmwic agent (e.g., the

act1v§ avel}q 503_4) ‘RI:}IlChn% Sot)éllglgjt?; Eél' Ifl%l'ﬁeél glﬁlr %@g ﬂﬁﬁg%p%la & semi-

Si ze

perngghbip ﬂmﬁmmx&@hm%‘alﬁmcéﬂ@sth? §|1¢meq§a5ry fENefiftpump’, has been described.

5. Concentration of Mel oxi cam and Surface Stabilizers

5The rel ative anmounts of nel oxi cam and one or nore

surface stabilizers can vary w dely. The opti nal

anount of the individual conponents can depend, for

exanpl e, upon the particul ar nel oxi cam sel ected, the

hydrophilic Iipophilic balance (HLB), nelting point,

and the surface tension of water solutions of the



150t her excipients. C Methods of Making

Nanoparti cul at e Mel oxi cam Conposi ti ons The

nanoparticulate nmel oxkam conposi ti ons can be nade
exanple m |1ing, honpbgenization,

vy‘?% |°f]a°t| on, freezing, or tenplate emnulsi onC T/US2007/072054

technlques Exenplary nmet hods of maki ng

Pres @héﬂa&ﬁ l% tﬁ@ g&ﬁ?éé \LIIuQIE ﬁ)rcaé's ?beda%ﬁ%' AJéﬁtdQult BT ﬁl@ Bevice via an

‘pat ent anopﬁ’art icul ate
Oﬂﬁé%(?é size dewigned femyimise a@@terqﬂﬁ'é%% thtsrevmﬁhe yild-up of a
hyd@séﬂ@prl&ﬁrefmﬁd whizh hedthe Bff&at ion décigsinh eerB/metit presdure and changing

the d?.eo%s[mnﬁﬁ ol‘umﬁtJ Pﬁmg Eﬂ% tlg %W%gst t[?é %F%gr}aﬁ%%%%? of thF device remains

5 cons@uibsind theesis 'an Lk@ss @aplemfsamted&omn)gggher dgice bt rejfase rate

remdihd kAt BRI G8BhintAquald HAREES of sblvnt upakent No.
5, 665,331 for "CoM croprecipitation of

Nanopar 4. CU'%&rﬁh@iﬁﬂﬁﬁl‘dﬁdﬂQ@kaﬁ&ﬁﬂk&s with Crystal
G owt h l\/bdlflers U S. Patent No. 25 5,662, 883 for

R RERRLSELPIL UL BLTORALRAE o,
swellgdgyhepafos arannde, as este@labgqcmfeﬁl smwleﬁr oy @elph causingr Célﬁﬂ“e in pH.
10 The Na&RP I BeinddBatB A MRCARIELE alvidgelistile rklefe pRaAtleNnt
No. 5,543,133 for "Process of Preparing X-Ray
Cont r asg, Cong@drobélons Cbntaining Nanoparticles;" U S.
Patent No. 5,534,270 for "Met hod of Preparing Stable

Pg%dll}%(g[g g?{i %)hge A% nule{Prﬁ efrﬂ;&é %ﬁ&c%)o%g' gg %ttltlﬁ%(:‘g]lg{o their use in
drugapgitiegsiit-gg scr%mﬁﬁr kn@b ad: Vma% wﬂé lmfﬂﬁlltévrﬂtc No.
5,470,583 for "Method of Preparing Nanoparticle
0. o Naagmmswgte@tmp&ncamr@r@wéaf thp §opgpitigngief the Invention
Reduce Aggregation,"” all of which are specifically
15 | NThe pang@isitidnbyf thefeerivaeomprise a nanoffdrécul@s oleloaivhm composition.

The H%%Eﬁ%ﬁl%&%@gxgca%é%oggf&a II[PLPIQ&E B&I@Q@s SF mAbSiP&R ﬁﬁ\gﬂgc‘an effective

M ze

averpgs eficla $1%ﬁn@5f less thag ahgutﬂp% R 363 §f§gir%lilbﬁts easb@qessurface stabilizer

adsoRRQRQr Sssoflhtad W tise suefhetdfhe dagontrol | ed rel ease
fornul ations, fast nelt formnulations, |yophili zed

SR MLy Rl st i s

20 to c%mﬁgpgﬁ nghanopsrtiaie gr yabuhilized de @g T ohprgloxicam include, but are
not lﬂﬂﬂt&l&bi d1psthaleeaskt bosthatlsatid ORage mm@ﬁel (@ysthilRE Goses of drug required
to o‘tftaj{\l/leﬂ'%s ?1ﬂ1an %%%(%fggll l ﬁ%tpgs arllségeuf quy Il:ib%lqs (nfgu%stantmlly similar
pharMiaggkanetic (pn:gikw] df ﬁhqrgeigxm@n GNP NS v&djm aﬁmmgtered in the fed versus the

fastcD AR 78 i SdbRhiendi Cﬁ@l%lﬁbl@ﬁlc&tﬁ @B&b&s@t&m@ wHBR hdrhitGicrdiBin Fhe fed
n a ers medi um i n,

articles |
25 verohe oA e e earer s it Ei B e rp B By ons: e
(7) tapptlpkicgm wemhesifiana cameramsed imcanjracrresigin gbeictige dgedisgeful in the

Pfe"aﬁﬁ"‘ﬁsé?f?e@gef é‘if?.&v‘f?é%“é?%%esbéft ‘ele s 2"2' e
i‘g e{:)r%lga?l? wgenctlf ug]ﬁg lPdee{; 11f o exﬁlng dqleg}%?aphcomposmons together with
one qnoh«ylemhlﬁtcemplg/lslphgﬁcanf’m)sptah]examrs sljughiscal vehidles, collectively

30 referlid®b &k F&ﬂeﬂ ! ﬁﬁ%ﬁl:pegaum%ﬂ B fo?m‘(ﬂ%e%rforh};agéﬁtihq rre{&!u%ﬁ cgm

particles can uced in sjze int
lnﬂ‘aa%nquéa@far%ﬁ@ﬂ@ruwf WeertaneqBD praepdminsation ?@é @quld or aerosol form,
vaging)] il e asdlircloes (sanidie otrmmt@e to drops)t bucosieinancisemel,
. idizer: r rition. O her conpounds,
tnrsAIGRRE of el RS RhE coliler O 1

nmel oxi cam surface stabilizer conposition during the

size reduction process. Dispersions can be

manuf actured continuously af5 in a batch node.

152. Precipitation to Qotain Nanoparticul ate Mel oxi cam

Conposi ti ons Another nethod of forming the desired

nanoparti cul ate nel oxi cam conposition is by

m croprecipitation. This is a nethod of preparing
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Exenpl ary honogeni zati on nmet hods of preparing active

agent nanoparticul ate conpositions are described in

U S. Patent No. 5,510,118, for "Process of Preparing

@g‘ﬁqﬁﬁmsl ¢ Conpositions Containing I\Ianoparti,g,Jf.[E§2057/072054
uch 'a method conprises dispersing particles of a

mel oxicamin a |iquid dispersion nedium followed by

su Jﬁgfe%rﬁ(gdésg ﬁéhﬁ BEhe '119@11{1(91 39 sQﬁH@&@@ %ah) a@tﬂoﬁﬁl any

‘red particle size o X] cam t o
pharesytisy heacretahls drsasrdPayy éarb%f-‘r‘tt’rhéF‘g Expgplar L dosage forms include,
but 4re hoimitsd tpasitléts,| capsutasaliety, baages, powdeaiszglls, pr thaesules, and the solid

dosa,%lre ?SI’S‘I %‘PA bgfffnaé}(d ?esg fa]%ﬂ%eﬁ H&Ja@gforﬁt %@Hl)ﬂéierrelgasc dosage form,

X1 cam

—

- Iyophidinedidesegr ﬁmmmeméd BleappRasa P%@é@é%ﬁl@?%ﬂéufmb pulsatile

rele3€ HOda8e Rfrmait-el idinkdibd |rﬂ8ase ﬁh&&[ﬂﬂ@ﬂé@&%&%os&ﬂf&nﬂiﬁr a

comebts SR A A b bR e  ace

stabilizer conposition, elther before, during,

af Tbe prekrat invorsion dyideseritsd h prestesing sepyralsiefEitigns a&%ﬁﬁ fsth below and
thro u{@@L ghigont i nuously or-in a batch node. 4.

yogeni'c N%thodologles to Cbtain Nanoparticul ate

MEITRX{C 19%@ ? Ietrzi ”?m%ﬁ'l?zeh’ea% ugé%itllépéﬁl %eaﬁ@ﬁlm ﬂﬁ%lgtha%out 50% of

desi'r 6 nano articu & Xi cam conpdsi t
the rgpepeytidulatemne glcmmperucleq bine A SELof, lessrﬁhag ab@ﬁ HHQQ @gyby weight or by
othef Qﬁﬂ%lb%%%s@éhl&ft %Hiuﬁu@(e 0 rsﬁ@lﬂmﬂﬁe ﬁ@ﬂnblérl &El) Gfhen measured by,

for R ReRRERPIIOT A0 SHEHe GE0 T ITIoR SRR FISgORe iy e Ratering.
disk@empiughgom iind ¢tkerrtethoxipesdmosol tothosnof skdbindheart.a rat e
sufficient to mnimze crystallization and particle

gr g%sbld Hetﬁi@ “E&fu%ﬂﬂﬂeﬁﬁd&@tﬁ@@ by y@ﬂ;ws@@ oﬂm{a@(ﬂ@am the art and will
part | Cl €S.

vary i3 Sorm s amnRa e e P shlrr i R e ufed e e gpeg of the term
whidislronitciar paetsont @ordipary kelldn terayi gigenghe cdngdxein which it is nsed,
“abd@i?mh%&gmg té Piub B&m&@h@%lo@%ﬁhﬁm& Rgmni trogen and
sol vent ar moved under conditions that avoid
O Rt i Tt SR el e 0 e e ot the
partlules danotalppx&cmblg@pmgaté bJRiIgglqmata Heotobeicrpsriglet ajtractive forces or

othe{:\h@t{aﬁl@féas%q HbYREERLc PARRRE T HE HELE 1R Ihiea 0 one or more of the
parti cl es

gre t y ,enhance uriace area.
foﬂoawqr%%terér{lg% RAEIeD S B?fgﬂme?al&ﬁl&ﬁ?g‘:@%tﬁ B pisiprge due to
interpRtiol iactenotivd folees bidthdrivise signifivhol pincieysege pardcle size over time; (2) the
physﬁé%o par Eof a{)ﬁ%ﬁs ABt J}ﬁ}@ﬂ/@} ﬁ% S & K 'b dision fr m

I Cu oXI cam np03| ‘i ons er met
amogphopoMiEphIg arcrestallénsi nhase; (R HespRir gl %@ﬂ%@@%ﬁtﬂé@nﬁnﬂw (4) where
the Iﬁ&@?@@l bi D1t o¥ dBYvadile therdet H:Iﬁoeﬁwnssubjﬁct d e hpltiag etep at or above the

si,op.creat es nano tructure
mcltwgtpﬁm% 8£| Oé{écagé? sems Ie Zpere iral gh{%%%gpgﬁ d:he% 0? ﬁl& present
mvegfiags ol uti on perfornance The nethod conprises an
oil-in-water enulsion that is prepared, then swelled
W The @ O8onREMBRABIS 08 Q{dﬂtﬂaﬁ SO SdIVY agé'iﬁ el @xch € advhctive agent

whlv:?lﬁ%soi]élraﬁl Ll oz eﬁnb L rh;fb‘%} e \éé:%ve(ar 3 én%it%r Ak ?%:at%{‘gl% about 2000 nm.

Nanggiagticubpte acluee egratsss dafingd dyrein avgan gifeqtiye laperagerngriyole fize of less than
abod BGOOWRHLOXI cam a property which can be 25 controlled
and optim zed in this process. Furthernore, through
sel ected use of solvents and stabilizers, enulsion
stability is achieved with no or suppressed Ostwal d
ri peni ng. Subsequently, the solvent and water are
rTenmoved, and the stabilized nanostructurecl el oxicam
particles are recovered. Various meloxi cam particles
nmor phol ogi es can be achi eveg by appropriate contro
of processing conditions. 30*** In the foll ow ng
exanpl es all percentages are wei ght by wei ght unless
otherwi se stated. The termpurified water" as used
t hroughout the Exanples refers to water that has been
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i nvention, as defined by the scope of the clains that
follow. All references identified herein, including
U. S. patents, are hereby expressly incorporated by

v{(ﬂﬂﬁ%%ﬁf‘ EXAMPLE 1 The purpose of this exapplfsidrorzoss
0 dESCr I be preparation of a multiparticulate

nodi fied 5 rel ease conposition conprising a

hy@'ﬁ@gl o 2 06&%&@%1&% U588 ab DsedMeretPRRINBLdrOR having a solubility

i b RGP0 T eGP 28 T o ghgbout 10 me/m,or s

than@bsRASh§/mdNs according -to the present invention
havi ng an i nmedi at e rel ease conponent and a nodified

r el §ﬁ§e% HeQTP %@[ﬁﬁa gaiﬂeﬂi eﬁc%ﬂéﬂ”écﬁ% z[n%u%@ss%ai@ 9@51'1 ﬂhﬁt drug dosage

prepared_according. to the f tio
that Rfé?mdé%thf spreficIiprmaeafgRie allfeffpﬁﬁ‘iﬁedﬁoat" lcge ee‘ﬁ%“ 1s Wﬁlﬁﬁ%fﬁ ina
mgnﬂéd{t@lﬁﬁﬂw sBekett inorsd bhgcle deamt A indmph@Yeddihat)a therapeutically

B T e

not @@pxﬂé@@ﬂe@tﬁ@ imyeate tso@oditigos /psrareg dlgeeriRash f@‘ezgoeven th()uorh such

dosa%{e' ek @ed 6 146G tHerafdutit Al effettietunidubl Byl theve of skiil in the art.
oxi del.51.01.02.0 Talcl15-- Purified

Vaper 90pASG-aBEnRAR (B ofIRe NardpaF Al e Mdlbgicded

Rel easec@ggggﬁ@,mof}fualmﬁﬁiﬁne Sol utions 30
| ngr edi ent Anount, 0%

(i) (i)l llharéaéé)l(ﬂic)z(v‘ﬁilhlﬂiuty ) Eudragit RS
- 1004. 14.95.54.45.57.5

The nanoparticulate meloxicam formulations of the invention exhibit increased
bioavailability, and require smaller doses as compared to prior conventional, nonnanoparticulate

meloxicam formulations.

2. Improved Pharmacokinetic Profiles -

The invention also provides nanoparticulate meloxicam, or a salt or derivative thereof,
compositions having a desirable pharmacokinetic profile when administered to mammalian
subjects. The desirable pharmacokinetic profile of the compositions comprising meloxicam
includes but is not limited to: (1) a Cmax for meloxicam, when assayed in the plasma of a
mammalian subject following administration, that is preferably greater than the C max for a non-
nanoparticulate formulation of the same meloxicam, administered at the same dosage; andlor (2)
an AUC for meloxicam, when assayed in the plasma of a mammalian subject following -
administration, that is préferably greater than the AUC for a non-nanoparticulate formulation of
the same meloxicam, administered at the same dosage; and/or (3) a T may for meloxicam, when .
assayed in the plasma of 2 mammalian subject following administration, that is preferably less
than the T . for a non-nanoparticulate formulation of the same meloxicam, administered at the
same dosage. The desirable pharmacokinetic profile, as used herein, is the pharmacokinetic profile

measured after the initial dose of meloxicam or a salt or derivative thereof.

In one embodiment, a comﬁosition comprising a nanoparticulate meloxicam exhibits in
comparative pharmacokinetic testing with a non-nanoparticulate formulation of the same
meloxicam, administered at the same dosage, a T max not greater than about 90%, not greater than
about 80%, not greater than about 70%, not greater than about 60%, not greater than about 50%,
not greater than about 40%, not greater than about 30%, not greater than about 25%, not greater
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Eudragit RL 100-0.51.1- Eudragit L 1001.4 35
Et hocel -3.0 Triethyl Citratel.51.61.11.5 D butyl
Sebacat e0. 61.0- Silicon D oxidel.01.01. 02.01. 0-
T 51.02.81.02.5 40Acetone34.0 34. 015. 0 Fr0s
Wa(%ﬁg%jl?@propyl A conol 50,080 75550, o4, 475 oRuRdbaoss
Purified Water5.55.55.05.05.05.0 WO

than %9(9.1? %ﬁ%olqgt%%gy Hﬁﬁg&ﬂtqg%oé& greater than aBoﬁth@@’ﬁ or not greater than about

r0co

exe a one fornul t| 0 spheres
ngﬁx??é% QV@%}OB\H""B%“% 219’“66}1 %m{ ‘tonact as
a carrier for the active ingredient and ot her
exi gnbéhat ssnlmden@n,tthd; comyveitibo compratihOnnanbhatig ate intejoxicam exhibits
in co%ﬂﬁ%a%'vez F]; ‘Hﬂ%ﬂc 'Ee@ﬂcléhj L&Hh & Bén- ﬁzﬁ% éﬁl@tﬁ%tfoﬁnﬁlzﬁfoﬁ@f‘ﬁﬁ same

I cuU ates W t a nean di ter Hﬂij?
meeraaa@ea@melstﬁr@ Tt gme desaes-rdtre VHE é%ﬁééf‘éa Agt 5@’3‘313? gyt about
10024 1asteb6R2B0%Ak 1613t FHoOCHESE, at least about 400%, at ledst about 500%, at least

abougggd‘ﬁ Xa¥ Peﬁgaﬁoﬁbﬁ% gtq‘l—:asyalbgﬁ%doz/z? J:ipﬂeas(t % dﬂ@ﬁ@b, :E'?east about 1000%,

at legspahouhyl 0964, at eas abwamogiu@bk@%eb%tléo%eat ée@@%%gut 1400%, at least

abou® PERIE St le@st RFAA U660% e 1od iR aberd 9069 tat b tSabast E800TNEH 40 Geast about

| l.oi d_244FP
* 500RER g bRt Sy B Sh e A Do oo

" IR coating solution (Table 1) and the nodified
r elnexgs anoghss einhedimgBip i SPHRACKTRAICAMPF NG ROARRRIFicYlate meloxicam

exhl%}:lﬁ }é&ﬁfw%fhtﬁltelq)hﬁﬁxﬂdébkiﬁa{c tasmﬁg uah(aﬁwﬁr@gmﬁmﬁ&awﬁhnmsn@ of the

r e-contro I N n

sam G B EU B R 1 ERROP Rl ACoRTang SUR BRp . ot feast
abovit Adfé pe haheribonte] Sdasielepyt apwit D&%, at Tabicbew] 123 f?'ce avlow) alPOEAt 150%, at
leastBEH 185724 18RE dvoRONRLE '?& lehdd al&hﬁ ZM' F 'le%gtra%loﬁt%Q% at least about

275G hloon IO NE: 1ot St SR o AP Al R 450, at s
abous 600/ it Seabtbudti SGN%, rdessadbenC@is, @k lenst gqum l6§0fér atilgst about 700%, at
leastdd'b&ﬁqgi‘,’f%da tI?aspgq%qP@W% ggsct’ Qﬂdlﬁl 956HSR %§ﬂ 2@)@1};@0%" 3l1east about

o
050 it Kb A0 1F9BOT RS0 Ro B AR FERG, Brichsg about 1150%, o

at leﬂipﬁﬂduﬁ 2009 &regted Rub@AAUQ exliiisitedbyhiee mopdhahbedticuddteaskxicam
rmpga ds. Modified rel ease beads are dried in an oven
%'0- 20 hours at 40-500C / 30-60% RH to renove
resi dual solvents and to obtain a noisture content . of

. abbuane gmbgdimenisyf theypventign Jbe d sixifh M51o3 i@t SR 23sayed in the plasma
of thf ulabdh@iliafl eitgéct, a6l lekihkh SHouba tettiout\Dhoubs. 06 6thdi3Gniwidimdnts of the

S t h
1nve1|2t63fqi,i@1'e§r r & &gic%aﬁ{ %g&s% u (Igugﬁ%%ﬁ%flﬁg thﬁr?ab%ﬂ“ ﬁcﬁﬁy less than
aboutrd} umurp,dpqsnham alpet i, lestithee plecis & hpwp nfpgsdhgngibeut 1 hour, or less than

aboul BERANRS 4r@r AGSAHAEE Wi th Tables 1 and 2. These
results i ndi cate that about 20% of the hydrocodone

e T T 5T Ry BB
measmmgir@tcr thamiifal3lopk efsntloxifam omtaét cfr@lpn'@ijwp therqof.oldg compositions can
be fcﬁﬁ’lﬂfa@‘d@h ROy RAY A6 N8B A0 As Bndiatiofth@d oRaliB@f@e art.

Conponent "For'nul ation Tinme (hr)Fumaric
Aci dNons, FunR Pharigédkinetic Profiles of the Meloxicam Compositions of the
Invention are not Affected by the Fed or Fasted State of the Subject
Ingesting the Compositions ‘

The invention encompasses meloxicam compositions wherein the pharmacokinetic profile
of meloxicam is not substantially affected by the fed or fasted state of a subject ingesting the
composition. This means that there is no substantial difference in the quantity of drug absorbed or
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000122262 33314545466864877 73 12 93
86 WD 20071150075PCT/ US2007/ 072054 I n vivo Study A
random zed, singl e-dose, parallel-group,

| acebo-control | ed, active-conparator study
‘g‘éF?O ‘F%@ to evaluate the safety, efficacy, ﬁ?@“ﬁ?“%?”"s“
hydrocodone formulations in subjects inmediately
the %lr Aef %%nﬁigﬂg%&ﬁ%ﬁ%ar%kﬁg&lag%Icﬁﬁé&gy coMp%ﬁE%é administered in

the fed versus the fasted state.

Benefits of a dosage form, which substantially eliminates the effect of food, include an
increase in subject convenience, thereby increasing subject compliance, as the subject does not
need to ensure that they are taking a dose either with or without food. This is significant, as with
poor subject compliance an increase in the medical condition for which the drug is being
prescribed may be observed.

4. Bioequivalency of Meloxicam Compositions of the
Invention When Administered in the Fed Versus the Fasted State

The invention also encompasses provides a nanoparticulate meloxicam composition in
Whic_h 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 (AUC) or Cuax of the nanoparticulate meloxicam
compositions of the invention, when administered in the fed versus the fasted state, prefcrébly is
less than about 60%, less than about 35%, less than about 50%, less than about 45%, less than
about 40%, less than about 35%, less than about 30%, less than about 25%, less than about 20%,

" less than about 15%, less than about 10%, less than about 5%, or less than about 3%.

In one embodiment of the invention, the invention encompasées compositions comprising
a nanoparticulate meloxicam, wherein 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, in particular
as defined by Cpax and AUC guidelines given by the U.S. Food and Drug Administration and the
corresponding European regulatory agency (EMEA). Under U.S. FDA guidelines, two products or
methods are bioequivalent if the 90% Confidence Intervals (CI) for'AUC and Cpax are between
0.80 to 1.25 (T measurements are not relevant to bioequivalence for regulatory purposes). To
show bioequivalency between two compounds or administration conditions pursuant to Europe’s
EMEA guidelines, the 90% CI for AUC must be between 0.80 to 1.25 and the 90% CI for Cpax
must between .70 to 1.43.

5. Dissolution Profiles of the Meloxicam Compositions of the Invention

The nanoparticulate meloxicam compositions of the invention are proposed to have
unexpectedly dramatic dissolution profiles. Rapid dissolution of an administered active agent is
preferable, as faster dissolution generally leads to faster onset of action and greater
bioavailability. To improve the dissolution profile and biocavailability of the meloxicam, it would
be useful to increase the drug’s dissolution sO that it could attain a level close to 100%.

The meloxicam compositions of the invention preferably have a dissolution profile in which
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5 hydrocodone bitartarate, matching active conparator
(10 ng hydrocodone/ APAP) or matchi ng pl acebo. During
t he 24-hour confinenent periods, blood was collected

t Lne and at up to 17 additional tinme Qe 07/07205
rzgrrﬁl%ﬁ@%subj ects (approx. 17 to 21 subject S,I’:t‘|c3)llﬁélrﬁ§?ji 172034

group), to determ ne the concentrations in plasm of

wiﬂlgyaIQEQ%q{iﬁg%g atglgfst Eiut 8 YKo RPEREL i€ UisIMRIIE I other embodiments

s ot Do a5l R A e
withiWabOutHGninRes n eigpthersmbBdiNEntERf &6 invEAtidd, prefetatianipadPabout 40%,
at leq’\\%'f%bﬁ)ug (%%?%SN aﬁogt]()()%ea(s@%cm-)lo%, St st houk §0%Sf2He meloxicam
composition is dissolved within about 10 minutes. Finally, in another embodiment of the
invention, preferably at least about 70%, at lcast about 80%, at least about 90%, or at least about

100% of the meloxicam composition is dissolved within about 20 minutes.

Dissolution is preferably measured in a medium which is discriminating. Such a
dissolution medium will produce two very different dissolution curves for two products having
very different dissolution profiles in gastric juices; ie., the dissolution medium is predictive of in
vivo dissolution of a composition. An exemplary dissolution medium is an aqueous medium
containing the surfactant sodium lauryl sulfate at 0.025 M. Determination of the amount dissolved
can be carried out by spectrophotometry. The rotating blade method (European Pharmacopoeia)

can be used to measure dissolution.

6. Redispersibility Profiles of the Meloxicam Compositions of the
Invention

An additional feature of the meloxicam compositions of the invention is that the
compositions redisperse such that the effective average particle size of the redispersed meloxicam
particles is less than about 2 microns. This is significant, as if upon administration the meloxicam
compositions of the invention did not redisperse to a substantially nanoparticulate particle size,
then the dosage form may lose the benefits afforded by formulating the meloxicam into a

nanoparticulate particle size.

This is because nanoparticulate active agent compositions benefit from the small particle
size of the active agent; if the active agent does not redisperse into the small particle stzes upon
administration, then “clumps™ or agglomerated active agent particles are formed, owing to the
extremely high surface free energy of the nanoparticulate system and the thermodynamic driving
force to achieve an overall reduction in free energy. With the formation of such agglomerated
particles, the bicavailability of the dosage form may fall well below that observed with the liquid

dispersion form of the nanoparticulate active agent.

Moreover, the nanoparticulate meloxicam or a salt or derivative thereof compositions of
the invention exhibit dramatic redispersion of the nanoparticulate meloxicam particles upon
administration to a mammal, such as a human or animal, as demonstrated by
reconstitution/redispersion in a biorelevant aqueous media such that the effective average particle

size of the redispersed meloxicam particles is less than about 2 microns. Such biorelevant aqueous .
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media can be any aqueous media that exhibit the desired ionic strength and pH, which form the
basis for the biorelevance of the media. The desired pH and ionic strength are those that are

 representative of physiological conditions found in the human body. Such biorelevant aqueous

media can be, for example, aqueous electrolyte solutions or aqueous solutions of any salt, acid, or
base, or a combination thereof, which exhibit the desired pH and ionic strength,

Biorelevant pH is well known in the art. For example, in the stomach, the pH ranges from
slightly less than 2 (but typically greater than 1) up to 4 or 5. In the small intestine the pH can
range from 4 to 6, and in the colon it can range from 6 to 8. Biorelevant ionic strength is also well
knowi in the art. Fasted state gastric fluid has an ionic strength of about 0.1M while fasted state -
intestinal fluid has an ionic strength of about 0.14. See e.g., Lindahi et al., “Characterization of
Fluids from the Stomach and Proximal Jejunum in Men and Women,” Pharm. Res., 14 (4): 497-
502 (1997).

It is believed that the pH and ionic strength of the test solution is more critical than the
specific chemical content. Accordingly, appropriate pH and ionic strength values can be obtained
through numerous combinations of strong acids, strong bases, salts, single or multiple conjugate
acid-base pairs (i.e., weak acids and corresponding salts of that acid), monoprotic and polyprotic

electrolytes, etc.

Representative electrolyte solutions can be, but are not limited to, HC1 solutions, ranging
in concentration from about 0.001 to about 0.1 M, and NaC1 solutions, ranging in concentration
from about 0.00 1 to about 0.1 M, and mixtures thereof. For example, electrolyte solutions can be,
but are not limited to, about 0.1 M HC1 or less, about 0.01 M HC1 or less, about 0.00 1 M HC1 or
less, about 0.1 M NaCl or less, about 0.01 M NaCl or less, about 0.00 1 M NaCl or less, and
mixtures thereof. Of these electrolyte solutions, 0.01 M HC1 and/or 0.1 M NaCl, are most
repres’entative of fasted human physiological conditions, owing to the pH and ionic strength

conditions of the proximal gastrointestinal tract.

Electrolyte concentrations of 6.001 M HCI, 0.01 M HC1, and 0.1 M HCI correspond to
pH 3, pH?2, and pH 1, respectively. Thus, a 0.01 M HC1 solution simulates typical acidic
conditions found in the stomach. A solution of 0.1 M NaCl provides a reasonable approximation
of the ionic strength conditions found throughout the body, including the gastrointestinal fluids,
although concentrations higher than 0.1 M may be employed to simulate fed conditions within the
human GI tract.

' Exemplary solutions of sél_ts, acids, bases or combinations thereof, which exhibit the
desired pH and ionic strength, include but are not limited to phosphoric acid/phosphate salts +

sodium, potassium and calcium salts of chloride, acetic acid/acetate salts + sodium, potassium and
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calcium salts of chloride, carbonic acid/bicarbonate salts + sodium, potassium and calcium salts of

chloride, and citric acid/citrate salts + sodium, potassium and calcium salts of chloride.

In other embodiments of the invention, the redispersed meloxicam particles of the
invention (redispersed in an aqﬁeous, biorelevant, or any other suitable media) have an effective
average particle size of less than about less than about 1900 nm, less than about 1800 nm, less
than about 1700 nm, less than about 1600 nm, less than about 1500 nrn, less than about 1400 nm,
less than about 1300 nm, less than about 1200 nm, less than about 1100 nin, less than about 1000
nm, less than about 900 nm, less than about 800 nm, less than about 700 nrn, less than about 600
nm, less than about 500 nm, less than about 400 nm, less than about 300 nm, less than about 250
nm, Iess than about 200 nm, less than about 150 nm, iess 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.

B. Nanoparticulate Meloxicam Compositions

The invention provides compositions comprising meloxicarn particles and at least one

-surface stabilizer. The surface stabilizers preferably are adsorbed on, or associated with, the

surface of the meloxicam particles.. Surface stabilizers especially useful herein preferably
physically adhere on, or associate with, the surface of the nanoparticulate meloxicam particles, but
do not chemically react with the meloxicam particles or itself. Individually adsorbed molecules of
the surface stabilizer are essentially free of intermolecular crosslinkages. '

The invention also includes meloxicam compositions together with one or more nontoxic
physiologically acceptable carriers, adjuvants, or vehicles, collectively referred to as carriers. The
compositions can be formulated for parenteral injection (e.g., infravenous, inframuscular, or
subcutaneous), oral adminjsﬁaﬁon in solid, liquid, or aerosol form, vaginal,
nasal, rectal, ocular, local (powders, ointments or drops), bucéal, intracistemal, ntraperitoneal, or

topical administration, and the like.

1. Meloxicam Particles

The compositions of the invention comprise particles of meloxicam or a salt or derivative
thereof. The particles can be in a crystalline phase, semi-crystalline phase, amorphous phase,

semi-amorphous phase, or a combination thereof.

2. Surface Stahilizers

- 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
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molecular weight oligomers, natural products, and surfactants. Exemplary surface stabilizers

include nonionic, ionic anionic, cationic, and zwitterionic surfactants or compounds.

Representati\{e examples of surface stabilizers include hydroxypropyl methyicellulose
(now known as hypromellose), hydroxypropylcellulose, polyvinylpyrrolidone, sodium lauryl
sulfate, dioctylsulfosuccinate, gelatin, casein, lecithin (phosphatides), dextran, gum acacia,
cholesterol, tragacanth, stearic acid, benzalkonium chloride, calcium stearate, glycerol
monostearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters,
polyoxyethylene alkyl ethers (e.g., macrogol ethers such as cetomacrogol 1000), polyoxyethylene
castor oil derivatives, polyoxyethylene sorbitan fatty acid esters (e.g., the commercially available

Tweens® such as e.g., Tween 20® and Tween 80® (ICI Speciality Chemicals)); polyethylene

glycols (e.g., Carbowaxs 3550® and 934® (Union Carbide)), polyoxyethylene stearates, colloidal
silicon dioxide, phosphates, carboxymethylcellulose calcium, carboxymethylcellulose sodium,
methylcelluiose, hydroxyethylcellulose, hypromellose phthalate, noncrystalline cellulose,
magnesium aluminium silicate, triethanolamine, polyvinyl alcohol (_PVA), 4-(1,1,3,3-
tctramethylbutyl)fphenol- polymer with ethylene oxide and formaldehyde (also known as
tyloxapol, superione, and triton), poloxamers (e.g., Pluronics F68® and F108®, which are block
copolymers of ethylené_ oxide and propylene oxide); poloxamines (e.g., Tetronic 908®, also
known as Poloxamine 908®, which is a tetrafunctional block copolymer derived from sequential
addition of propylene oxide and ethylene oxide to ethylenediamine (BASF Wyandotte
Corporation, Parsippany, N.J.)); Tetronic ‘15 08® (T-1508) (BASF Wyandotte Corporation),
Tritons X-200®, which is an alkyl aryl polyether sulfonate (Rohm and Haas); Crodestas F-110®,
which is a mixture of sucrose stearate and sucrose distearate {Croda Inc.); p-
isononylphenoxypoly-(glycidol), also known as Olin-lOG® or Surfactant 16-G® (Olin
Chemicals, Stamford, CT); Crodestas SL-40® (Croda, Inc.); and SASOHCO, which is
C13Hs7CHL(CON(CH3)H(CHOH) 4(CH>OH) » (Eastman Kodak Co.); decanoyl-.N-
methylglucamide; n-decyl B-D-glucopyranoside; n-decyl f-maltopyranoside; n-ciodecyl B-D-
glucopyranoside; n-dodecyl p-D-maltoside; heptanoyiN-methylglucamide; n-heptyl- f-D-

‘glucopyranoside; n-heptyl B-D-thioglucoside; n-hexyl - D—glucopyranos.ide; nonanoyl-N-

methylglucamide; n-noyl §-D-glucopyranoside; octanoyl-Nmethylgiucamide; n-octyl- p-D-
ghucopyranoside; octyl -D-thioglucopyranoside; PEGphospholipid, PEG-cholesterol, PEG-
cholesterol derivative, PEG-vitamin A, PEG-vitamin E, lysozyme, random copolymers of vinyl
pyrrolidone and vinyl acetate, and the like.

Examples of useful cationic surface stabilizers include, but are not limited to, polymers,
biopolymers, polysaccharides, cellulosics, alginates, phospholipids, and nonpolymeric
compounds, such as zwitterionic stabilizers, poly-n-methylpyridinium, anthryul pyridinium
chloride, cationic phospholipids, chitosan, polylysine, polyvinylimidazole, polybrene,
polymethylmethacrylate trimethylammoniumbromide bromide (PMMTMABY),

43



10

15

20

25

30

35

NC (a) Mean 0.090 0.095 0.086 0.079 0.133 NC std.
-Cev. 0.0276 0.0289 0.0229 0.021 0.0297 NC nedian
0.092 0.089 0.083 0.079 0.147 NC

WO 2007/156075 : PCT/US2007/072054

hexyldesylmmethylammonmm bromide (1- ]DMAB) and polyvinylpyrrolidone-2-
dimethylaminoethyl methacry]ate dimethyl sulfate. Other useful cationic stabilizers mclude but
are not limited to, cationic lipids, sulfonium, phosphonium, and quartemary ammonium
compounds, such as stearyltrimethylammonium chloride, benzyl-di(2-
chloroethyl)ethylammonium bromide, coconut trimethyl ammonium chloride or bromide, coconut
methyl dihydroxyethyl ammonium chloride or bromide, decyl triethyl ammonium chloride, decyl
dimethyl hydroxyethyl ammonium chloride or bromide, C12_15dﬁnet11yl hydroxyethyl ammonium
chloride or bromide, coconut dimethyl hydroxyethyl ammonium chloride or bromide, myristyl
trimethyl ammonium methyl sulphate, lauryl dimethyl benzyl ammonium chloride or bromide,
lauryl dimethyl (ethenoxy) 4 ammonium chloride or bromide, N-alkyl (C3.15)dimethylbenzyl
ammonium chloride, N-alkyl (Cj4.15)dimethyl-benzyl ammonium chloride, N-
tetradecylidmethylbenzyl ammonium chloride monohydrate, dimethyl didecyl ammonium
chloride, N-alkyl and (Ci2-14) dimethyl i-napthylmethyl ammonium chloride, trimethylammonium
halide, alkyl-tritnethylammonium salts and dialkyl-dimethylammonium salts, lauryl trimethyl
ammonium chloride, ethoxylated aIkyamidoa]kyldia]kylammonium salt and/or an ethoxylated
trialkyl ammonium salt, dialkylbenzene dialkylammonium chloride, N- didecyldimethy]
ammonium chloride, N-tetradecyldimethylbenzyl ammonium, chloride monohydrate, N-alkyl(Ci.-
14) dimethyl l—ﬁaphthy]methy] ammonium chloride and dodecyldimethylbenzyl ammonium -
chloride, dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride,
alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl ammonium bromide, Cyz, Cys, Cy7
trimethyl ammonium bromides, dodecylbenzyl triethyl ammonium chloride, poly-
diallyldimethylammonium chloride (DADMAC), dimethyl amumonium chlorides,
alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride,
decyltrimethylammonium bromide, dodecyltriethylarnmonium bromide,
tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride (ALIQUAT 336™),
POLYQUAT 10 TM, tetrabutylammonium bromide, benzyl trimethylammonium bromide, choline
esters (such as choline esters of fatty acids), benzalkonium chloride, stearalkonium chloride
compounds (such as stearyltrimonium chloride and Distearyldimonium chloride), cetyl pyridinium
bromide or chloride, halide salts of quaternized polyoxyethylalkylamines, MIRAPOL™ and
ALKAQUAY ™ ( Alkaril Chemical Company), alkyl pyridinium salts; amines, such as
alkylamines, dialkylamines, alkanolamines, polyethylenepolyamines, N,N-dialkylaminoalkyl
acrylates, and vinyl pyridine, amine salts, such as lauryl amine acetate, stearyl amine acetate,
alkylpyridiniom salt, and

alkylimidazolium salt, and amine oxides; imide azolinium salts; protonated quatemary
acrylamides; methylated quatemary polymers, such as poly[diallyl dimethylammonium chloride]
and poly-[N-methyl vinyl pyridinium chloride]; and cationic guar. :

Such exemplary cationic surface stabilizers and other useful cationic surface

stabilizers are described in J. Cross and E. Singer, Cationic S. urfactanré: Analytical and
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Biological Evaluation (Marcel Dekker, 1994); P. and D. Rubingh (Editor), Cationic
Surfactants: Physical Chemistry (Marcel Dekker, 1991); and J. Richmond, Cationic
Surfactants: Organic Chemistry, (Marcel Dekker, 1990).

‘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 quartemary phosphorous compound, a
pyridinium compound, an anilinium compound, an ammonium compound, a hydroxylammonium
compound, a primary ammonium compound, a secondary ammonium compound, 2 tertiary
ammonium compound, and quartemary ammonium compounds of the formula NRIR2R3RI. For

compounds of the formula NR1R3R3R 4 (4):
(1) none of Ri-R,4 are CH3;
" (i) oneof Rj-Ryis CH;s;
((iii)  three of Ry-Ry are CR3;
(iv)  all of Rj-R, are CHs:

(v)  two of Ry-Ry are CHs, one of Ry-Ry is CeHsCH,, and one of Ry-Ry is an alkyl
~ chain of seven carbon atoms or less_;

(vi)  two of Ry-R4 are CHs, one of Ry-R4 is CsHsCH,, and one of R(-Ry is an alkyl
: chain of nineteen carbon atoms or more;

(vii)  two of R;-R4 are CH3 and one of Ry-Ry4 is the group CeHs(CHz), where n>1;

(viii)  two of R;-R4 are CHj, one of Ry-Ry is C¢HsCHy, and one of Rj-R4 comprises at
least one heteroatom; )

(ix)  two of Rj-Ry are CHj, one of R;-Ry4 is C¢HsCIH,, and one of R;-R4 comprises at
least one halogen;

(x) two of Ri-R4 are CH, one of Ry-R4 is CgHsCH,, and one of Rj-R4 comprises at
least one cyclic fragment; -

(xi) twoof R1 R4 are CHz and one of Ry-Ry is a phenyl ring; or

(xii) twoof Ri-Ry are CHs and two of Ri-Ry are purely aliphatic fragments.

Such compounds include, but are not limited to, behenalkonium chloride,
benzethonmm chloride, cetylpyridinium chloride, behentrimonium chloride, lauralkonium
chloride, cetalkonium chloride, cetrimonium bromide, cetrimonium chloride, cethylamine
hydrofluoride, chlorallylmethenamine chloride (Quatemium-15), distearyldimonium chloride
(Quatemium-5), dodecyl dimethyl ethylbenzyl ammonium chloride(Quaternium-14), Quaternium-
22, Quaternium-26, Quatemium- 18 hectorite, dimethylaminoethylchloride hydrochloride,
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cysteine hydrochloride, diethanolammonium POE (10) oletyl ether phosphate,
diethanolammonium POE (3)oleyl ether phosphate, tallow alkonium chloride, dimethyl
dioctadecylammoniumbentonite, stearalkonium chloride, domiphen bromide, denatonium
benzoate, myristalkonium chloride, laurtrimonium chloride, ethylenediamine

dihydrochloride, guanidine hydrochloride, pyridoxine HCI, iofetamine hydrochloiide, meglumine
hydrochloride, methylbenzethonium chloride, myrtrimonium bromide, oleyltrimonium chloride,
polyquateminin- 1, procainehydrochloride, cocobetaine, stearalkonium bentonite,
stearalkoniuimhectonite, stearyl trihydroxjemyl propylenediamine dihydrofluoride,
tallowtrimonium chloride, and hexadecyltrimethyl ammonium bromide.

The surface stabilizers are commercially available and/or can be prepared by techniques known in
the art. Most of these surface stabilizers are known pharmaceutical excipients and are described in
detail in the Handbook of Pharmaceutical Excipients, published jointly by the American
Pharmaceutical Association and The Pharmaceutical Society of Great Britain (The Pharmaceutical

Press, 2000), specifically incorporated by reference.

3. Other Pharmaceutical Excipients

~ Pharmaceutical compositions according to the invention may also comprise one or more
binding agents, filling agents, lubricating agents, suspending agents, sweeteners, flavoring agents,
preservatives, buffers, wetting agents, disintegrants, effervescent agents, and other excipients.

Such excipients are known in the art.

Examples of filling agents are lactose monohydrate, lactose anhydrous, and various
starches; examples of binding agents are various celluloses and cross-linked
polyvinylpyrrolidone, microcrystalline cellulose, such as Avicel® PH101 and Avicel® PH102,
microcrystalline cellulose, and silicified microcrystalline cellulose (ProSolv SMCC™).

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.

Examples of sweeteners are any natural or artificial sweetener, such as sucrose, xylitol,
sodium saccharin, cyclamate, aspartame, and acsulfame. Examples of flavoring agents are
Magnasweet® (trademark of MAFCQ), bubble gum flavor, and fruit flavors, and the like.

Examples of preservatives are potassium sotrbate, methylparaben, propylparaben, benzoic
ac¢id and its salts, other esters of parahydroxybenzoic acid such as butylparaben, alcohols such as
ethyl or benzyl alcohol, phenolic compounds such as phenol, or quarternary compounds such as

benzalkonium chloride.
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Suitable diluents include pharmaceutically acceptable inert fillers, such as microcrystalline
cellulose, lactose, dibasic calcium phosphate, saccharides, and/or mixtures of any of the foregoing.
Examples of diluents include microcrystalline celtulose, such as Avicel® PH101 and Avicel®
PH102; lactose such as lactose monohydrate, lactose anhydrous, and Pharmatose® DCIL.21;

dibasic calcium phosphate such as Emcompress®; mannitol; starch; sorbitol; sucrose; and glucose.

Suitable disintegrants include lightly crosslinked polyvinyl pyrrolidone, corn starch, potato
starch, maize starch, and modified starches, croscarmellose sodium, cross-povidone, sodium

starch glycolate, and mixtures thereof.

Examples of effervescent agents are effervescent couples such as an organic acid and a

carbonate or bicarbonate. Suitable organic acids include, for example, citric, tartaric, malic,

fumaric, adipic, succinic, and alginic acids and anhydrides and acid salts. Suitable carbonates and
bicarbonates include, for example, sodium carbonate, sodjum bicarbonate, potassium carbonate,
potassium bicarbonate, magnesium carbonate, sodium glycine carbonate, L-lysine carbonate, and
arginine carbonate. Alternatively, only the sodium bicarbonate component of the effervescent

couple may be present.

4. Nanoparticulate Meloxicam Particle Size

"The compositions of the invention comprise meloxicam particles which have an effective
average particle size of less than about 2000 nm (i.e., 2 microns), less than about 1900 nm, less
than about 1800 nm, Iess than about 1700 nm, less than about 1600 nm, less than about 1500 nm,
less than about 1400 nm, less than about 1300 nm, less than about 1200 pm, less than about 1100
nm, less than about 1000 nm, less than about 900 nm, less than about 800 nm, less than about 700
nm, less than about 600 nm, less than about 500 nm, less than about 400 nim, less than about 300
nm, less than about 250 nm, less than about 200 nm, less than about 150 nm, less 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.

By “an effective average particle size of less than about 2000 nm” it is meant that at least
50% of the meloxicam particles have a particle size of less than the effective average, by weight
or by another suitable measurement technique (e.g., volume, number, etc.), i.., less than about
2000 nm, 1900 nm, 1800 nm, etc., when measured by the above-noted techniques. In other
embodiments of the invention, at least about 60%, at least about 70%, at least about 80%, at least
about 90%, at least about 95%, or at least about 99% of the meloxicam particles have a particle
size of less than the effective average, ie., less than about 2000 nm, 1900 nm, 1800nm, 1700 nm,

etc.

47



10

15

20

25

30

35

19 17 18 21 Mean 109.0 212.9 392.5 464.6 131.2 0.1
Std. Oee. 27.25 73.19 117.74 124.01 36.80 0. 19
medi an 104.2 196.2 367.0

WO 2007/150075 PCTAIS2007/072054

In the present invention, the value for D50 of a nanoparticulate meloxicam cormposition is
the particle size below which 50% of the meloxicam particles fall, by weight. Similarly, D90 is the
particle size below which 90% of the meloxicam particles fall, by weight.

5. Concentration of Meloxicam and Surface Stabilizers

The relative amounts of meloxicam and one or more surface stabilizers can vary
widely. The optimal amount of the individual components can depend, for example, upon the
particulér meloxicam selected, the hydrophilic lipophilic balance (HL.B), melting point, and the
surface tension of water solutions of the stabilizer, efc.

The concentration of meloxicam can vafy from about 99.5% to about 0.001%, from about
95% to about 0.1%, or from about 90% to about 0.5%, by weight, based on the total combined dry
weight of meloxicam and at least one surface stabilizer, not including other excipients.
The concentration of the at least one surface stabilizer can vary from about 0.5% to about
99.999%, from about 5.0% to about 99.9%, or from about 10% to about 99.5%, by weight, based
on the total combined dry weight of meloxicam and at least one surface stabilizer, not including

other excipients.

C. = Methods of Making Nanoparticulate Meloxicam Compositions

The nanoparticulate meloxicam compositions can be made using, for example, milling,
homogenization, precipitation, freezing, or template emulsion techniques. Exemplary methods of
making nanoparticulate compositions are described in the ‘684 patent. Methods of making
nanoparticulate compositions are also described in U.S. Patent No. 5,518, 187 for “Method of
Grinding Pharmaceutical Substances;” U.S. Patent No. 5,718,388 for “Continuous Method of
Grinding Pharmaceutical Substances;” U.S. Patent No. 5,862,999 for “Method of Grinding
Pharmaceutical Substances;” U.S. Patent No. 5,605,331 for “CoMicroprecipitation of
Nanoparticulate Pharmaceutical Agents with Crystal Growth Modifiers;” U.S. Patent No.
5,662,883 for “Co-Microprecipitation of Nanoparticulate Pharmaceutical Agents with Crystal
Growth Modifiers;” U.S. Patent No. 5,560,932 for “Mif:roprecipitation of Nanoparticulate .
Pharmaceutical Agents;” U.S. Patent No. 5,543,133 for “Process of Preparing X-Ray Contrast
Compositions Containing Nanoparticles;” U.S. Patent No. 5,534,270 for “Method of Preparing
Stable Drug Nanoparticles;” U.S. Patent No. 5,510,118 for “Process of Preparing Therapeutic

- Compositions Cdntaining Nanoparticles;” and U.S. Patent No. 5,470,583 for “Method of

Preparing Nanoparticle Compositions Containing Charged Phospholipids to Reduce
Aggregation,” all of which are speciﬁéa’lly incorporated by reference.

The resultant nanoparticulate meloxicam compositions or dispersions can be utilized in
solid or liquid dosage formulations, such as liquid dispersions, gels, acrosols, ointments, creams,

controlled release formulations, fast melt formulations, lyophilized formulations, tablets, capsules,
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delayed release formulations, extended release formulations, pulsatile release formulations, mixed

immediate release and controlled release formulations, efc.

1. Milling to Obtain Nanoparticulate Meloxicam Dispersions

Milling a meloxicam to obtain a nanoparticuiate dispersion comprises dispersing the
meloxicam particles in a liquid dispersion medium in which the meloxicam is poorly soluble,
followed by applying mechanical means in the presence of grinding media to reduce the particle
size of the meloxicam to the desired effective average particle size. The dispersion medium can
be, for example, water, safflower oil, ethanol, t-butanol, glycerin, polyethylene glycol (PEG),

hexane, or glycol. A preferred dispersion medium is water.

The meloxicam particles can be reduced in size in the presence of at least one surface
stabilizer. Alternatively, meloxicam particles can be contacted with one or more surface stabilizers
after attrition. Other compounds, such as a diluent, can be added to the meloxicam/surface
stabilizer composition during the size reduction process. Dispersions can be manufactured

continuously or in a batch mode.

2. Precipitation to-Obtain Nanoparticulate Meloxicam Compositions

Another method of forming the desired nanoparticulate meloxicam composition is by

| microprecipitation. This is a method of preparing stable dispersions of poorly soluble active

agents in the presence of one or more surface stabilizers and one or more colloid stability
enhancing surface active agents free of any trace toxic solvents or solubilized heavy metal
impurities. Such a method comprises, for example: (1) dissolving the meloxicam 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 Meloxicam Compositions

Exemplary homogenization methods of preparing active agent nanoparticulate
compositions are described in U.S. Patent No. 5,510,118, for “Process of Preparing Therapeutic

‘Compositions Containing Nanoparticles.” Such a method comprises dispersing particles of a

meloxicam in a liquid dispersion medium, followed by subjecting the dispersion to
homogenization to reduce the particle size of a meloxicam to the desired effective average particle
size. The meloxicam particles can be reduced in size in the presence of at least one surface
stabilizer. Alternatively, the meloxicam particles can be contacted with one or more surface
stabilizers either before or after attrition. Other compounds, such as a diluent, can be added to the
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meloxicam/surface stabilizer composition, either before, during, or after the size reduction.

process. Dispersions can be manufactured continuously or in a batch mode.

4, Cryogenic Methodologies to Obtain
Nanoparticulate Meloxicam Compositions.

Another method of forming the desired nanoparticulate meloxicam composition 1s by
spray freezing into liquid (SFL). This technology comprises an organic or organoaqueous solution
of meloxicarn with stabilizers, which is injected into a cryogenic liquid, such as liquid nitrogen.
The droplets of the meloxicam solution freeze at a rate sufficient to minimize crystallization and
particle growth, thus formulating nanostructured meloxicam particles. Depending on the choice of
solvent system and processing conditions, the nanoparticulatc meloxicam particles can have
varying particle morphology. In the isolation step, the nitrogen and solvent are removed under

conditions that avoid agglomeration or ripening of the meloxicam particles.

As a complementary technology to SFL., ultra rapid freezing (URF) may also be used to.
creatéd equivalent nanostructured meloxicam particles with greatly enhanced surface area. URF
comprises an organic or organoaqueous solution of meloxicam with stabilizers onto a cryogenic

substrate.

5. Emulsion Methodologies to Obtain
Nanoparticulate Meloxicam Compositions

Another method of forming the desired nanoparticulate meloxicam composition is by
template emulsion. Template emulsion creates nanostructured meloxicam particles with controlled
particle size distribution and rapid dissolution performance. The method comprises an oil-in-water
emulsion that is prepared, then swelled with a non-aqueous solution comprising the meloxicam
and stabilizers. The particle size distribution of the meloxicam particles is a direct result of the
size of the emulsion droplets prior to loading with the meloxicam a property which can be
controlled and optimized in this process. Furthermore, through selected use of solvents and
stabilizers, emulsion stability is achieved with no or suppressed Ostwald ripening. Subsequently,
the solvent and water are removed, and the stabilized nanostructured meloxicam particles are
recovered. Various meloxicam particles morphologies can be achieved by appropriate control of

processing conditions.
sk
In the following examples all percentages are weight by weight unless otherwise stated.
The term purified water” as used throughout the Examples refers to water that has been purified

by passing it through a water filtration system. It is to be understood that the examples are for
illustrative purposes only, and should not be interpreted as restricting the spirit and scope of the
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o AR 0980 G930, R 50 ORS00 s i in

inchelingtl §. pyeMy: aFoREITEREs R P orporpiedepy reference.

Nydr ocodoneMean0. 3660. 3600. 3270. 362_0. 448. 0. 000 Std.
EXAMPIOE 11890. 12150. 12430. 13100. 21440. 0000

Medi an0. 3680. 3240. 2970. 3340. 4000, 000

Og&%@%@ %jt;(é ®hib éﬁnﬁ;ﬂ Q té@&cgﬂy ﬂ?e;?aﬁg:toﬁ%f Qm%a&%juﬁtéﬁgd]ﬁed

roeod Si mu] ati ons Studies
releasg QPBRIHRCOFFE ALYIREdoRe ey egeshin |ﬂ?‘?\Fé’H’c‘1“b"‘H°n compositions
of thaeswengemnducted to sinulate the profil es associ ated
with twi ce-daily adm nistration hydrocodone for both

Si ﬂ)ﬂi@%a}@cfgﬁé%mgd &g@d@y cﬁ&e%ﬁ@ne cBHﬁ;ohﬁB&eJcc&Qﬁlg% the present

wer e he targeted m ninu

invegprchavine-ni imediate rsleass Cﬁﬁ‘l’ﬁ‘llent w PEHHER EPE%%%OD&PH?IH@M“
a m@ﬁﬂmﬂyrel&ﬁfe&ohﬁng-zﬁ@pﬂépﬁ&ﬂﬁccdﬂ&@e teaiorBulatione sheimig Tables 1 and
i mredi ate rel ease conponent and a nodified rel ease
conmponent in which the hydrocodone was all ocated

evenly (50/50) or unevenly (20/80 across the two
conponents. Non-conpart ment al A&!f ters were used to
fmd esti maimmmedfaté Releasei Computicht BpdresdmiSohdtivhs a

one- conpartnment nodel was assumed for all -

si mul ati ons. Non- conpart nental paraneters

Polyethylene Gyleol 6000 - - - 0.5 - -
Povidone K3 - - - - 5.0 -
Fumaric Acid - 6.0 - - - -
Citric Acid - - 6.0 - - -
Dilicon Dioxide 1.5 1.0 1.0 - - 2.0
Talc ' 1.5 - ' - - -
Purified Water 90.0 85.0 85 0 93.5 89.0 905
TABLE 2
Modified Release Component Hydrocodone Solutions

Ingredient Amount, 0% (w/w)

O G (iit) (iv) (v) (vi) (vl
Eudragit RS 100 41 49 55 4.4 - 55 75
Eudragit RL 100 - 0.5 - 1.1 oo - -
Eudragit L 100 1.4 - - - - - -
Ethocel : - - - - - 30 - -

" Triethyl Citrate 1.5 1.6 - 1.1 - - 1.5
Dibutyl Sebacate ' - - - - 06 1.0 -
Silicon Dioxide 1.0 1.0 1.0 - 2.0 1.0 -
Talc 25 25 1.0 2.8 - 1.0 25
Acetone 34.0 340 15.0 35.6 - 14.0 335
Isopropyl Alcohol 50.0 50. 72.5 50. 94.4 72.5 500
Purified Water 55 55 50 5.0 - 50 5.0
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23.6 5.2 ng/mM Trmax 1.3 0.3 hours Thalf 3.8 0.3
hours K10 and V/If were estimated to be 0.18 and
334. 29L respectively. For the absorption rate

&8?@93&% 5k01 several profiles were sinmulat e §i397/072054
di ers

Erent” estimates of kOl. The secondary par arre
estimates were conpared to identify an appropriate ka

as Irzglsabe:&%ﬁl ahh E@J&lo&mé fMﬂr@}aﬁfi T@st&Lrgr sgréer&o@@e@n%e@m are

t e Const ant
PTO‘R%FdI‘REPP“FHQIFS sham actpKa GafHEIBfOBChF& acqwedl&ntwa 9thor gxcipients present in
the foamilatict) The kaHRMICKEB. selkasPreRBd thd 8B reiani€ e dde8mBltiparticnlates

ﬂlkaariga%gge(%er]in t :ng-grgng% d@&%%ﬂ% ?d f?lci]jtate the subsequent coating and
encapsulation process., Hydroxypropylmethylcellulose (2910) (Methocal E6 Premium LV) is used
to prepare the immediate-release coating solution that is coated onto the sugar spheres to produce
the JR beads and acts as a binding agent. Silicon Dioxide (Syloid 244L'P) is an anti-adherent that
is used in the preparation of the IR éoating solution (Table 1) and the modified release coating

suspension (Table 2).

Ammonio methyacrylate copolymer Type B (Eudragit RS 100) is a rate-controlling
polymer that imparts the controlled release properties to the formulation and exhibits pH
independent release properties, Talc (Altaic 200) is used as an anti-adherent in the modifiedrelease
coating process to manufacture the modified release beads. Acetone and isopropyl alcohol are the
two solvents in which the rate-controlling polymer is dissolved to produce the coating suspension
that is applied to the IR beads to form. the modified release beads. The resultant coating
suspension is applied to the IR beads to form the modified release beads. Modified release beads
are dried in an oven for 10-20 hours at 40-500C / 30-60% RH to remove residual solvents and to
obtain a moisture content of about 3 -6 %. Suitable processing procedures are further detailed in
U.S. Patent Nb. 6,066,339 which is incorporated herein by reference in its entirety.

Table 3 shows the dissolution profiles for two multiparticulate modified release
formulations prepared in accordance with Tables 1 and 2. These results indicate that about 20% of
the hydrocodone was released in the first hour and about 80% of the hydrocodone was released

over a period of about 11 hours.

TABLE 3
Dissolution Data for Compositions Containing an
IR Component and a Modified Release Component

Formulation
Time (hr) Fumaric Acid Non-Fumaric Acid

0 0 0

1 22 26
2 33 31
4 54 54
6 68 64
8 77 73
12 93 86
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ka=6AUC166. ka=6K01-HLO.1. ka=6K10-HL3. 8. ‘
ka=6CL/ F60. 1 ka=6T. 0.6 ka=6C. 26. 8 ka=2 appeared to
be the best estinmate of the absorption rate of the

£l ease hydrocodone given that the
dé(g?l@zﬂn#‘rjgtl on observed and the tine to nmaxi mum % 72054
concentration were conparable to previous data set

" In va%@tﬂdfbove - WD 2007/ 150075PCT/ US2007/ 072054

~ 10

15

I'n conductlng t hese sinul ations, three options wer e
enti tio 1 and rst ord
L e B e P M RIS sy s
perferived pd esimtecbasdety 1 cdficaopsand Pt dfdgdrosddmt ddrinmigions @ subjects
Imnéﬁﬁ%@ ﬂoﬂow&i g%um%néc@b cgi(‘f% Likd éﬁ-ﬂ&t@HEIBQ§92(Pf30 40 mg of

exa was . to pre e nano articul at
hydraF%dﬁa? B et PRI 5 CoTBRERTT G RyRoRo %&P/Aé’@sﬂ or matching

placstisr Dadeg gt abibbiz@nhsinement penodACh]ﬁIdUSasd:loH@Eﬂchﬁtdhl&hﬁé aril at wp to 17

( r gt

add1§§>nal g;&@?a.g.ﬁr ﬁglg‘ru @h@@@g‘%@%g o} t8Pi§3%J Iger)vﬁﬁl?g td-determine the
concepirations Mahasmalof @y ogqdopg. ﬁl‘éle & paqqngegfgwere calculated and are
presé@dd Memyles 6., King of Prussi a, PA see e.g., U S

Patent No. 6, 431 478 for "Small Scale MI1") 10

equi pped with a | Occ batch chanber. The

followng NanoM Il (r) mlli tr;g system paraneters were

used for aII_of_the_forrrquf mll speed = 5500
paranbBi @ T yRGisTes PAIYM 19 TNBOD™( T DEW"
cnax BRALYSI snof the,resultgnt ml |1§d di spersionsgwas 5

per f or meekausi ng &sHori ba.sLA- 1579 10 p)vartl cl essize o1

anal yzer ;fd%r i ba 1t nstrfiffent s, 3¢ vinel%CA) . Tiie o

resul ts ereaxshown bel owzin Tabde 9. baeat he. teble on

éﬁﬁngcakuw. ) y N =21

max Whi ch 508 .0of the active agent ipartiches fallis 3
Simlarl¥er D90 i &3the pafticleldize betow whith 90% 32
of the ameﬁﬂave agerﬁ par%bcl es tall. TABLE 9 %% 0.6
St abi | i z&r™St ab¥d i zer ¥anuf actrer Mean (nmt”? 0/24
kel (i/hry n 21 19 19 7 18 NC ()
Mean - 0.030 0.095 0.088 0.079 0.138 NC
std. -Qev. 0.0276 0.0289 0.0229 0.021 0.0297 NC
Median 0.092 0.089 0.083 0.079 0.147 NC
MiritMax 0.62/0.13 0.05/0.16 0.05/0.13 0.05/0.13 0.06/0.18  y¢

{a) NC = Not Cal culated - )
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D50 (nm) D90 (nm) Optical Mcroscopy* Pluronic(r) F68
(pol oxaner 188) BASF 133 110 226 Stable Pluronic(r)
F108 (pol oxamer 388) BASF 129 108 219 Stable
V@EAGHH&IMS” 12 PP BASF 98 90 125 Stabl e

PCT/OS2007/072054
Table 5
B HC ER 10 mg HC ER 20 mg NCER30 mg HC ER 40 mg  HGAPAP Placebo
Parameter Statistics N 21 NE19 N =19 N7 N=18 N =21
. NC
T1/2 (hr) n 21 19 . 19 17 18 -
Mean : 9.5 7.9 8.6 9.4 5.3 NC
std. Qev. 8.25 2.44 2.32 2.40 1.64 NC
Median 7.6 7.8 8.4 8.8 4.7 NC
Min/Max 5/45 4/15 5/13 5/14 4711 NC
"AUClast {ng hr/mLY n 21 19 19 17 18 21
Mean 109.0 212.9 392.5 464.6 131.2 0.1
std. Dev. 27.25 73.19 117.74 124.01 36_80 0.19
median 104.2 196.2 367.0 471.0 129.9 0.0
min/Max 73/179 1307377 177/671 321712 80/182 0/1
AuCinf (ng*hr/mL) n 21 19 19 17 18 . NC
Mean 136.9 255.6 480.7 596.2 137.6 NC
Std. Dev. 39.48 | 85.66 138.70 172.73 39.99 NC
median 128.1 252.7 459.5 57B.0 135.4 NC
Min/Max 80/217 151/468 2267756 375/992 83/189 NC
Table 6
HC ER 10 mg HC ER 20 mg HC ER 30 mg HC ER 40 mg HGIAPAP Placebo
Ratio using AUClast Statistics N=21 Nm19 N=19 Nm17 Noo18 N=21
Hydromorphane/ N 21 19 19 17 18 3
Hydrocodane Mean 0.000 0.001 0.002 0.003 0.001 0.000
Std. Dev. 0.0009 0.0028 0.0027 0.0050 0.0012 0.0000
Median 0.000 0.00c 0.001 0.002 0.000 0,000
Min/Masx 0,00/0.00 0.00/0.02 0.00/0.01 0.00/0.02 0.00/0.00 0.00/0.00
Hydromorphone/ N 21 19 19 17 18 3
Hydracodone Mean 0.366 0.360 0.327 0.352 0.448 . 0.000
Std. Dev. 0.1189 0.1215 0.1243 0.1310 0.2144 0.0000
Median 0.368 0.324 0.297 0.334 G.400 0,000
Min/Max 0.11/0.61 0.17/0.58 0.20/0.76 0.23/0.74 0.22/0.84 0.00/0.00
Hydrocodone Simulations

Studies of hydrocodone formulations of the present invention were conducted to
simulate the profiles associated with twice-daily administration hydrocodone for both single
dose and steady state. The target doses were 10, 20, 40 and 80 mg, and the targeted minimum
concentration was 5-10 ng/ml. The formmnlations of the study were two-component dosage
forms coméﬁsing an immediate release component and a modified release component in
which the hydrocodone was allocated evenly (50/50) or unevenly (20/80) across the two
components. Non-compartmental parameters were used to find estimates of the unit input
response and a one-compartment model was assumed for all simulations.

Non-compartmental parameters following a 10 mg oral dose of hydrocodone

administered to five adult males are reported as shown in Table 7 below.

54



10

Kol I'idon(r) 17 PP BASF 98 95 135 Stabl e Pol ysorbate
80 Spectrum 227 227 322 Stabl e Sodi um Deoxychol at e
Prodotti Chimci 119 101 198 Stable Lecithin Penta

wo DoBisegAL M1 d aggregation at initial PCT/US2007/072054

Table 7 - Non-Compartmental Parameters

o D3.6+ 5.2 ng/ml
Tmax i.3+ 0.3 hours
Thalf 3.8 = 0.3 hours

K10 and V/f were estimated to be .18 and 334.29L respectively. For the absorption rate
constant k01, several profiles were simulated using different estimates of k01. The secondary
parameters estimates were compared to identify an appropriate ka as set forth in Table 8

below.

Table 8 - Comparison of Absorption Rate Constant (ka).

- ka=1 AUC 166.
ka=1 KO01-HL 0.6
ka=1 K10-HL 3.8]
ka=1 CL/F 60.1
ka=1 Tinax 2.0
ka=1 Croax 20.5

ka=2 AUC 166.
ka=2 KOI1-HL 0.3
ka=2 K10-HL 3.8
ka=2 CL/F 60.1]
ka=2 Tmax 1.3
ka=2 Conax 23.5

ka=6  AUC 166.
ka=6  KOI-HL 0.1
ka=6  KI10-HL 3.8

ka=6 CL/F 60.1
ka=6 Timax 0.6
ka=>6 Crax 26.8

ka=2 appeared to be the best estimate of the absorption rate of the instant release
hydrocodone given that the maximum concentration observed and the time to maximum

concentration were comparable to previous data set forth above.
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Lysozyne Fordras 95 89 117 Moderate aggregati on at
initial; Stable at 24 hours 20 *All fornul ations
were taken at initial time except for Lethicin and

s Wherein the initial particle size <
RS Lo Vo D00V 15b0vsPCT) US2007) DTG5y 704
The results denonstrate that nel oxi cam can be

f Oingh@fhe ki s ARARARRGH! Uk AAROIRAHbR] PRRI2 assumed a

6f the_surf I zer wn In Tab
ﬁrst@r&eage 7 SHoPE IR 3 RGPS RS H0S © gthes’g“ﬁlamceméaﬂom of these
simgatioas ak shessintfign 1abotit 2000 nm  Nanoparticul ate
mel oxi cam conposi ti ons shown in Table 9 had nean
EXA9PE el es sizes ranging from95 to 227 nm wth D50
and DO0O sizes ranging 5 from89 nmto 227 nm and 117

n o 322 ne res ftlve be E %

to fhglg‘gosgp? 1%%21&,[? et‘ﬁaé tg%rtepilrﬁ 3{111({;)3{1}(:%&3 dlsper51 NS O IllelOXICBJIL
stabilipet] ¥itle adricom surfagd stabitiz@at.i ons can be made in the

met hods and conpositions of the present inventions

}Mn %eﬁf%b:hs Qﬁﬁ&%hbﬁm Sf\irto% ﬂlaﬁ)élﬁgieléllﬁlc@ém EQlQﬁﬁﬁlgésseLﬂa% and 1 wt. %
sty e T3hie S B Hereisherierd B § SmeARyCURSE SRR (Ghan Drug
Delivdre, Iimylémgloﬁ ﬁn;smmﬂﬂede t.pel.S Gaentie. 6,43 11478 fadSpell Gkale Mill™)

equi ﬂg g and their equivalents. WO
71150 5PCT USZOO?/ 072054 WHAT IS CLAIMED IS - |.A

o ol P SR ine et B B s Hyrdh Gtk formotations:
mill peed = 5500 gimrtntabmi]hmg:tahé 5 1doue pohybiec salling hfvdiagpfe, =
Pélyﬁfﬂﬁfglﬁ/fz@(??f ] d&ﬁiéﬁénucﬁ%d ¥ ahd %’ &e&@ %aﬂ%fﬁc%t @ gixtyre

onpri si ng: I'Tst conponent

rising a first I atl
86 616% Aoal s |”%f1pﬁfi fﬁ%‘tr‘%”i?l&ﬂi 8@9&'%6 Yasreyigrmedaaging a Horiba LA-
9 IO@BmCRubzsaqalgm (Gripe hentmemadivisy B2e glientsuite aeehent below in

‘Tabl% @gﬂrﬂléllgﬂlg b@lo%vu ﬁ%%giﬁg Bor ]ﬂﬁﬂy h‘% aﬂﬁléaglze helow ﬁ/hlch 50% of the active

rocodone-conpri si n wher el n
agenf gggg:les fall. Sirmlarly, D90 i 1s partlcle size below which 90% of the active agent

particles fall.

TABLE 9
Stabilizer Stabilizer Mean | D50 | DSO Optical Microscopy™
Manufacturer (nm) | (nm) | (nm)
Pluronic® F68 |- BASF 133 | 110 | 226 Stable
(poloxamer 188)
Pluronic® F108 BASF S| 129 | 108 | 219 Stable
(poloxamer 388)
Kollidon® 12 PF BASF 08 90 125 Stable
Kollidon® 17 PF BASF 98 95 135 Stable
Polysorbate 80 Spectrum 227 | 227 | 322 Stable
Sodium Prodotti Chimici | 119 | 101 | 198 Stable
Deoxycholate [
Lecithin Penta 190 89 | 271 Mild aggregation at initial
Lysozyme Fordras g5 89 117 Moderate aggregation at
initial; Stable at 24 hours

*All formulatlons were taken at initial time except for Lethicin and Lysozyme, wherein the
initial particle size was measured at 24 hr.
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10 one subsequent popul ation of

hydr ocodone-conprising particles further conprises a
nodi fied rel ease coating, a nodified rel ease matri x
WBL&F1fys OF @ conbination of a nodified rel eagRsz007/072054
coating and a nodified release matrix material, such
that the conposition following oral delivery to a

S URjhe GdsuMeddmtRksaté Rt Ablokie@s tadRefolielnee ade Reble Ainoparticulate

sal.t. or .derivative thereof., in a Dbi al, or .
comp R ot gy Shoa RAE P of the formuations have
a Difipaptidle sine fdess dsintabowr 2060rpmi Biurmgarticdptemedletienn gfmpositions shown
in THBL D4hg Ik PparAclS&ites YnafRIftorfds Wot7hel ealh aVild®9Nizes ranging

effective aver age &grt cl'e size of |ess than about
fromp Bhamife pe 7 HAGLE L) ap 19 mJEREFPace stabilizer.

2. The conposition of claim1l, wherein the

mullt wipiehe tapparé e t@ thosmikilieddn thelagiabas vaous omgdfsdatipuprand variations can
be nRERY $hS GRifddb SLonfRRORE h AR BNBVSHBREAHERE departing from the

. conponent . . 3., The co sitign of claim.2,
spirif RE¥EPHOL theinyeition. Tl hséﬂfgﬁ‘%éi téﬂﬂ %ﬁﬂ%&?ﬂ{l‘é@ﬂm Eygpthe
modifiaom emt vagintorshd tieihesmquemovidedthen eohe withia thodopé eftthe appended

'Ckmﬁskﬁﬂéggﬁﬂﬂﬁﬁgﬁﬁt' 4. The conposition of claim

e nodified rel ease conponent conprises
particles having a nodified rel ease coating. 255. The
conmposition of claim3, wherein the -nodified rel ease
conponent conprises a nodified release matrix
material. 6. The conposition of claim1, wherein for
the nmultiparticulate nodified rel ease conposition,
the first popul ation of hydrocodone-conpri sing
particles and the at |east one subsequent popul ation
of hydrocodone-conprising particles conprise the sanme
hydr ocodone. 307. The conposition of claim1l, wherein
for the nultiparticulate nodified rel ease
conposition, the first popul ation of
hydr ocodone-conpri sing particles and the at | east one
subsequent popul ati on of hydrocodone-conprising
particles conprise different hydrocodones. 8. The
conposition of claim1, wherein for the
mul tiparticulate nodified rel ease conposition, the
first popul ati on of hydrocodone-conprising particles
conprises two or nore WO
20071150075PCT111520071072054 hydr ocodones. 9. The
conposition of claim1l1, wherein for the
mul tiparticulate nodified rel ease conposition, the at
| east one subsequent popul ati on of
hydr ocodone-conprising particles contains two or nore
hydr ocodones. -
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510. The conposition of claim1l, wherein for the

mul tiparticul ate nodified rel ease conposition, the

hydr ocodone conpri ses substantially one optically

pure enantiomer or a mxture, racernic or otherw se,
oWO0emIb#0sF ners. 11. The conposition of clai m FCT/US2007/072054
wherein for the nultiparticulate nodified rel ease

?$§%Qﬁgﬁﬂ? Jleast one of the conponents further
V@%ﬁ@ ' enffancer. 1012. The conposition of claim
1, WherGMRnﬁ@bmﬁh@c@m¢ﬁﬂm@rticulate nmodi fi ed rel ease
conp05|t| t he anount. o drocodone [of0)
Che (E) 56 TS e RS BIOH AP an £ B yerotodone or
plﬁaﬁPaczlﬁﬁtaHQW%églé & BEre6t BhdMidmeh@Ed derfvafivd A€reof, or a mixture
tiparticulate nodified rel ease conposition, the
m@ﬁ@bﬁﬂ“@ﬁmhydgocodone conprised in the first
comonenty | S Al A8k, dkdoaihitfe ofyd Poaidragodone

conpri se e co 05|t|o and the unt of

mﬂ%ﬁB&ﬁQQQMﬁm@@ﬂﬁﬁMQeﬁwln the subsequent conponents is

a maj or Igrtl of the h codone conpri,sed ﬂxm&%gan

conposi t | east one STHS TP oﬁUboSFqueP

dM])%@i%b A siEqubi® opulatibp af Eydﬁdﬂo&irﬁ oﬁﬁ@hﬁmg gartieleg agerein the at least
the first popul ation of o odone

Sition
E%W@F‘WP patien ef hygr %WF@E@”@P%W RS a modified
reﬁgs%%)atﬁxqo/ﬁ Bbaife d;b)(e%[e Q6 ALRRE SO rdr%%gmbﬁaﬁcf}?of a modified release

conposi ti on an subsequenﬂégopulatlons of
coaginly nd adawiEied aetpase shatx parericl Fus ted thecpmposifiomiodpwing oral

o515 ARG a8 e 4 6 g 5E000, SOTRA S s

| Inﬂb@ﬂ@tmmﬁﬁb¢ﬂmﬁmmw}hn@art|culate nmodi fi ed rel ease

composi tion, the first population of hydrocodone

coniP) si METHBHEFHREMUGHHT CEPOSHOREOBROREE of t he

hydr ocodg?e GRRRIEsSTIndIGkitMAe oCONNOS Hérivanvathdrebiaving an
subsequent popul ations of hydrocodone conpri si ng
effsativei ayprage raginly 4izxolpwibangdorsi00P AE: #ifdr ocodone

conpri se ﬂl oa# He%]s&%ﬂﬁﬁbée' sthilizer. 16. The

conp05|t| aim 1, wherein for the )
mul ©i par ﬁha:mmln@bemnm of Elried I,r‘ellleefas the mmmmlam mogifed release
first and subs ent OQR

CORPAT BV RIRESE 3P & f‘“ 9 par S%bsf%g Vet Sy ?nfeer ent

rel gase WPhédokdpasition of claim 2, ]Wheré[in élefmﬂpompbmemms@h 1mmed1ate
- claim1, wherein for the nulti artlc te nod

releie saBRONCBIAIS et bpeanEH Eop ot caMmg Sl gmpSitn.

| gdi at end &L RBSiE R SIPIARE R lwiRin (e endalfidda8isise@Bfponent
subsequent conponent is a modi fied rel ease conponent

conr@nsemernebmmgt 4 madified sqlegsaeoRfing whi ch:

2007 1900 SEROLL 20 i kg Ra a;%tcagggg%ﬁt

patient, Frapi gases t one
com@ﬁxﬁmmﬁﬁﬁpﬁmﬂﬁabmumnnﬁmhyﬁrocodone conpri si ng

partlcle and rel eases at as u % of .the
P61 ocoTuBmePSHieT AL Fodrein 8 M maRg By odified release
co i ﬂ@%@ﬁoﬁiﬂﬁi&%ﬂ@ﬂ@cﬁdﬁﬁﬁkbﬁpﬁﬁnmﬁdﬁ a8 ﬂm 4t dakt one
out 12 hours: b) upon administration to

or
Subﬁﬁlpe@hmoypu}agg} ‘éf Ip’df@loé%e@nfﬂﬁlémﬁ)?alﬁlslg%%ﬂ%nsp rtlgﬁﬁamc hydrocodone.,

7. The compos1t10n of claim 1, wherein for the multiparticulate modified release
composition, the first population of hydrocodone-comprising particles and the at least one
subsequent population of hydrocodone-comprising particles comprise different hydrocodones.

8. The composition of claim 1, wherein for the multiparticulate modified release

composition, the first population of hydrocodone-comprising particles comprises two or more
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the first popul ation of hydrocodone conpri sing
particles and rel eases at |east about 80% of the
hydrocodone fromthe at | east one subsequent

of hydrocodone conprisin articl k4-hi i
\gggtﬂt'/ﬂ%df‘?ﬂo y nmp gp ??TM‘FEOB’I/&NM

19. The conposition of claim
1, wherein for the nmultiparticulate nodified rel ease
In@&®0¢umposition the rel ease profile of the o
gr ?g?g e conbé?og?t 0?1l d F] clm S%e Segeflrrg f(%%l&?tg@%éarﬁcuiate hiDuffRd release
con@dﬂhm $iecdt Bdstione tsﬁtﬁec{d@ﬁﬂ'po@ﬁlahMoﬂfydfmoﬁdbndmsm@riSjﬁg particles
i mredi at e ease fornms of the hydrocodone.
contgs tyyp, gr 1@6??3@%@9? H%f claim 1, wherein for the

mulihi pamhé edphdsRiopesiibingd SRk GRS HEQARAsirtibdite rdobicd release
rel ease profile of the hydrocodone upon

compgien. Sterhydiospdame camprtes syhstapiisHyose pBtiqaHE prig|cagigiomer or a
nux&%%%%%ﬁmgﬁxhﬂﬁw§@QE %%ﬂgﬁ&gdone admi nistered in the -

_ two or nore doses of the hydrocodone in which
ondldos@&hbdh asnmluonwﬁdam & wheraabe tprodliipetienide apdified release

COH]QRSl&(K] gﬂlefitsg OIbB oéjleedc 861}t8 h\ﬁ?lgl’r Cﬁ,lgll%%gees r 9 Anlceer
comnposi Eh@dibanosﬂﬂoﬂ Iofn:lilm 1, wherein forﬂﬁz mﬂlﬁpardﬂﬂﬁg amofliffetrelease
of .claim 21, he nultl ul at dified
compgtitops @162@088‘%1 F ng SﬁlﬁPﬁl@ Lb ﬁF ﬁ‘bde %JSD%UFI&FOQH%‘EMS 18
the Sdfesequent hydrocodone-conprising particles filled

into hard gelatin or soft gelatin capsules.
23131h e%@@g@ sitigp gf glping |, for fisanfipariigidate modified release

comgH 166110 ﬂ{e | r A %gﬁgg&fdng go iscd fthé ngﬂlﬁﬁﬂt 1?‘1 a mmor portion

rrses subsequent conponents
of tl&:égdroab@:iny campkisen dieﬂne mdmpoﬂlqomdme@s@@dt mfdtydrocodone compnsed
el atin

i Bt CsdoROh i aan iy o Brocbies TRl lp e
con@ﬂﬁn&he mul tiparticul ate nodified release
ositjon, the first, c nent ess d In
Undisi r dhe ?%@ﬁlh&?o St Chraye foateas sgpoified release

comp886dn, RRFrS S hﬁr@fé@éﬁlﬁ@%om W&ﬁé&:@nﬂpﬁ&é@ fRm about
subsequent Iayer of the multilayer tablet.

10%tg abauid0%od adediosedane Fomprserhiptie cipsEian ang thersasequent
pop c}rfs B@ﬁ%ﬂr&é&h@ﬁeeco Gisinly %pgﬂircﬁeg Eon s%QroﬁpﬁgbgtséSG% g‘aboﬁhﬁ)% of

Irst an subseque t cBnponents are incorporated in a
mehwkmvﬂwwdnswnkﬁumgwdvgagsnmorm 26. The dosage

EOE T W RN T ——
comﬁc?smdﬁh thedD& 3G pulhitdinof Oy dokod e Edmpﬂﬂilfgl’ [ﬁrt[blctshempnses about 20%
drocﬂfone is. pres i n about

of i hYiSEHOns ORI B b oM B e ind e r Rt e o O

hydiGE oAt &dm FrRY oSG colrlisdMete $0% BT Y0648 ed in the
havi ng a nmean hydrocodone C of about 8.9 ng/niL 0%

compesitBip) about 10 ngy hydrocodone and having a
hy (iigo C o’ﬁ?@(%rrgﬁosﬁt)n Qpahﬁ}n i v&l‘fére%p £ 'ihe]ﬂ?ulﬂgirﬁaﬂatg hodified release

composition, the first and subsequent populations of hydrocodone-comprising particles have

different release profiles.

17.  The composition of claim I, wherein for the multiparticulate modified release
composition, the first component is an immediate release component and the at least one
subsequent component is a modified release component,

18.  The composition of claim 17, which:
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(c) about 20 ng hydrocodone and having a mean

hydr ocodone C of about 17.9 ng/nL 20% or

(d) about 20 ng hydrocodone and havi ng a hydrocodone

\?0%07[)15(9)'?1 10 about 10 to about 27 ng/m; OF perycrng772054
ut 30 ng hydrocodone and havi ng a nean

hydr ocodone C. of about 31.7 ng/nL20% or

( f) abo) 3Oupmp ddyiirigcdido fea paignt) eapidigredeabgsdhalteidandone from

to _abhout 4
the s BT BER et SRR R e s St AR pos of
the Hﬁ@@dodaﬂe foorf EHenik-leat QB¢ subkequent population of(HyHrcab@iht cdfpRBng
drocodone and havi ng a hydrocodone C. of from about

Pw“ stdthith B PaL: or (i) about
10 ng t @y abo on48mistRYiOh REPHRRE, aggnmyfzaga the KRR 0dbhe from
hydrocodone . of about 6 hours

the Bgsbpapulptiongf hyslratsdene campHEny y@flelémr@rreleam atriaaﬁ:] #lpus80% of
the @@%@?&%ﬁn %%@kaﬁ % %u%g%@%g[lﬁtgﬁlgl t{l\lcglvc?fﬁlg&toc&gone ggﬂlﬁmsmg

_ partiried mommddmetlmlau&st of about 109 ng*hr/nL 20% or

S B BT SO I R LG e

com(at’@lu@b Ciétrel2fde peprhy of tAe Bﬂﬁ&&)d&ﬁ\ﬂuﬂm\édmgnﬁraﬁeﬁlﬂ) a patient mimics
dr ocodone AUCbst of about 212. nehr/nL 20% or
the r@%ﬁ 05616%‘“?19&’5%‘&96‘81&1%1%@?&\}? Hi far %W@coesmdoses of

lmlr{éaﬁ@&felegsfeféﬁrgmf%g Ridbdohd0 to about 377 ng*hr/nL; or
(o) about 30 ng hydrocodone and having a mean

hy 8f-oc odneommositian pbelaigbburhegdp {os thegnitipsrtiodar medified release

o M TR U O R

the € 2(0MilE 50BF S:Rﬁél'l/l)&li@?ﬂ@ﬂe’ Q@IAfSHred in the form of twio@) more doses of
the hg%.golil:%) (?P% &nng'hﬁé%hg ggﬁba);r]n%&?hd? LR rfeade pro? [ a(xb'q’]g%% qpe dose has
armﬁﬂﬁﬁﬂrh&ﬁ@ﬂﬁﬂdone and havi ng a hydrocodone AUCast of

fr 8m abg h(? gr:!dl ctloosagaebfgll:ll}l cc?n:rlignsrl] [ t/hg%omposmon of claim 1,

22.  The dosage form of claim 21, wherein the multiparticulate modified release
composition comprises a blend of first and subsequent hydrocodone-comprising particles
filled into hard gelatin or soft gelatin capsules.

23.  The dosage form of claim 21, wherein the multiparticulate modified release
composition comprises first and subsequent components which are separately and |
independently compressed into mini-tablets and filled into hard or soft gelatin capsules.

24.  The dosage form of claim 21, wherein for the multiparticulate modified release
composition, the first éomponent 1s compressed into the first layer of a multilayer tablet and
the at least one subsequent component is compressed into a subsequent layer of the mﬁlﬁlayer
tablet. | |

25.  The dosage form of claim 21, wherein for the multiparticulate modified release
composition, the first and subsequent cdmponents are incorporated in a rapidly dissolving
dosage form. '

26.  The dosage form of claim 25, wherein the rapidly dissolving dosage form is a
fast-melit tablet dosage form.

27.  'The dosage form of claim 21, wherein the hydrocodone is present in about 0.1
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529. The conposition of claim1, wherein the _
nanoparticul ate nel oxi cam particle is selected from
the group consisting of a crystalline phase, an
\?/H%(Pfﬂ%bsls phase, a semi-crystalline phase, A p 88 Ma007/072054
anor phous™ phase, and m xtures thereof 30. The
conposition of claim1, wherein the effective average
mg pedtioticlecorabae 10fmd habori80xigcam particles is sel ected
fr th r.ou onsi.stjng of |ess than about 1900 nm
| e 10 TPRAFELOTE oL 8860 fhfOTREDE han about 1700 nm
| ess than abgidut 1PRQ hPdocdRES addBRinabodan 19@Bcsdoit Cpax of
| ess than about 1400 nm |ess than about 1300 mm,
aboptesing/mht HBULT1200 nm | ess than about 1100 nm
| ess { gy abayhs 1PH0 iRbcd R add ATiB AN RO, ) #SBout 5 to
t han about 800 nm Fe3s than about 700 °nm |ess than
abogthldute/w00 omr n, | ess than about 500 nm | ess than

b | b 300 | h b
o0 S, L Pbo P IPmb AR A8 2Tl R B A RRMIGROEL of

abodi3 7t my/mlesX)%;hap about 75 nm and | ess than about 50

nm 31. The conposjitio f claim1, wherein the

conposi {cﬁon ) u*%)i%ﬂéﬁgﬁqdlone and]havmgahé(gljo]c%(rone Cipax of from
abo@dWi B usduk 3t h@misedected fromthe group consisting of

parental injection, oral admnistration in solid,

li quid, @r athossH) mebrdrpeadans g havisggancan hgdrogedone Cua of

aboRts Al + sl gk, | ocal, buccal, intracistenal,
i ntraperitoneal, and topical administration; 20 (b)

i nto a vsageobioiimg bydrotaskdng rrshhaving adnydwpodson Einstaf frgm
abo&f16|t$ iugﬁl-éjll% rsi,ons, gels, sachets, solutions,

aerosol's, ointnments, tablets, capsules, creans, and

m xt ur e@)t hegbeof 40 mg hydrocodone fig)havinkg @ ndead hgdrgeodoas Q). of

S cted framthe group consisting of controlled
ab"‘f@bg&@@”%& g]=a‘?£’1Fons, fast melt fornul ations,

| yophi | ized £ @b hedScoddsd Maatvingla@gd@catone Cpuy of from
faormul ati ons, extended rel ease fornul ati ons,
aboy 2B 4o phque6? Y/EAs €1 or mul ati ons, and ni xed i medi at e
rel easeqpnd GO f%hb A6 BARE h{REMBILAL 4RNSving"
(d) any(lgon‘oi nat i onlgt hereof 32. gfhe conposi tflg%aél%ean
hydngredone T whehroai fhours £20%; or  (a) nel oxi camis

PSS, BT LA S Ay

T et of Girredbout 4 H0Youd 2doorst 0. 5% by wei ght, based on the

total ¢ i ned i ght of nel.oxicana and at | ea

e sur oe SoubimE BrdtoresPhe RN MgeRBrdrocodofe RbC of
abo@109 LR + 20%: or (b) the at |east one surface

stabilizer is present in an anmpount_ of from about 0.5%

to aboutt) 99.2399040e Metrgrndons eheBe athydropedors Akl ewtof from
abo}93 994l Y kOl Lr om about VIO
20071150075PCT/ TJS2007/ 072054 10% to about 99.5% by
wei ght , (nbas edbouar20tthg hydsecpidonsoardihaeid £ d myeandydrheodofic AUCq of
i nd,at..| east one surface stabilizer, not
abmllqgch:‘?g gﬁ{g}}ng[fﬁ%?&oéx%]f pients; or (c)a conbination
t her eof (n) about 23ng iprko@doposidthacing @t ydloaddond AUC,,; of from

wherein t surface stabilizer is selected fromthe
abmﬁ#géﬁ“gﬁwgﬁngﬁH%@%9§ noni oni ¢ surface stabilizer, an
ani oni c(ogur 66 3iAeh}dré@tonPan@aialia bk tneahl hj@6&done AUCqof
stabilizer, a zwitterionic surface stabilizer, and an
aboyt §f2-¢ ng et 0%: 85i | i zer . 34. The conposition
of clai @b 1, a%ﬂrﬁ'lﬂg Bﬁﬁoc%ﬁ&ﬁ@aﬁﬁlﬁ@iﬁghmﬂl%éodoﬁe AUC,; of from
sel ected fromthe group consisting of Cetyl
aboup Y7 Wiabpuirh7d meBrirdlel, ogel atin, casein, phosphati des,
dextran, glycerol, gum acacia, chol esterol,
tragacanth, stearic acid, kgnzal konium chl oride,
cal cium stearate, 10gl ycerol nonostearate,
cetostearyl al cohol, cetonmacrogol emulsifying wax,
sorbitan esters, pol yoxyethyl ene al kyl ethers,
pol yoxyet hyl ene castor oil derivatives,
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sorbitan fatty acid esters, polyethylene glycols,
dodecyl trinmethyl ammoni um brom de, pol yoxyet hyl ene
stearates, colloidal silicon dioxide, phosphates,
‘@Qg&Hﬂkﬂ%ﬁecylsulfate, car boxymet hyl cel | ul 0S@crs2007/072054
cium hydroxypropyl cellul oses, hypronellose, 15
car boxynet hyl cel | ul ose sodi um nethylcellulose
hydr oxyéq;) hy| deit 4] ng bydihygionneld logmzpindual i@, of about 464.6
rw*ﬂ? :ikalllne cel I ul ose, magnesi um al um num
T &&e i et hanol amine, pol yvi nyl al cohol ,
pol yVi nyth pyr dbohit 400 hydrocodone and having a hydrocodone AUC, of from
hyl butyl) - phenol polymer with

t t
.abmgﬁﬁipéﬂ@uﬁyle rgﬁg for mal dehyde, pol oxaners;

Poh9X amrAS&mpbsERALASnPI GaRRAM iRindnoparticulate meloxicam partlcle is
di octyl sul fosucci nat e, dlalkylesters of sodi um

selegied from begmpRcisising Sogiryralina hpre. s ppegpRousAhrsg a semi-
0 f sucrose
oSN LU R e ik
p| §éno nTh@d:mnmngpm lofyelfigl {,oiteodin the effecuve average particle size of the
ami de. n-decy

mel?%ca%PzXJ[é%es 5 aef% cg%om e C%OU)PI coBmg_ qf tleos% thrag ﬁlaosutAQQO nm, less
thanﬁﬂadlﬂd@O@f hm; Essgilmﬂmw EI00Sixg dss thad ablec 3’!600]18&1 less than about 1500

nm, kesg, %gﬁéu?_ @%th%%ﬂﬁh%% lgaé( Eﬂ%ll l%é%cg'% %ogt 1300 nm, less than

abodthﬂ@(gﬁxﬁqg§s| B8 abd ey b3 tekk Gk SIRRY DANRE] 1@@ than about 800 nm, less
nonano§ N—nethylglucan1de n-noyl f3-D

thangbeis IRY) e is§ Har alswt 6Ly IRgs el 100 2 érés than gbquy A00 n,
less tﬂlﬁn by 1 46O RS @Ebotﬁégszﬁ)ou%ﬂm [lg?ss @ia&_ % ut 20 111 less than about 100

ucopyr anosi 'ysozyme, PEG phospho
nm, BEGh@m@lbcelsﬂénml, andFIE@thﬂmcalbemtﬁrrmm derivati ve,

PE% vit 'fﬁn & %031?1%1%}%’ (.:1 n}n] erem %e co1¥1 SitidnAk ?or ylated:

copolyners OIFVIRY P atet at’e “and” Vi pyrrolidone; a
cati oni @) pol fpEiminBtratiini seletted hbﬁpﬁé gmap porausnﬁg oiqmnﬂltal
| ysacchar.i de, tioni¢c cellulgsic, at|
injediOR e GO G RO ash 5 PRt Rt (Pl ercally.

ocul 3010RROBRRA inBh&isterndRidu@pfiondal |aﬁ’($toplcal adrmmstrauon
polyrnethyfnethacrylate tri met hyl armoni um br oni de,
sul foni ®n ¢ dﬁﬁ’d‘lﬁﬁﬂ%&e form selected from the group consisting of liquid

dlSp&‘QiBXél By REb by Ldlﬁitﬂﬂl@ a%rﬂblg%lﬁﬂeﬁm a0els hé/alrpsules creams, and
nethagry1ate di met hyl sul fate, hekxadecyltrinmethyl ’

mixtgrestherapin br omi de, phosphoni um conpounds, quartemary
gg}?;: u{ﬂ ( Zﬁ%rgrog%gtehfm]‘n} setl éfﬁ% It’1hle l%ﬁ(])%)rconmgmg of controlled

relca@@f‘mmulanbms fret dayil fcﬁlmhnDMMyOh]hiﬁﬁécki'emllﬂﬁxﬂmﬁ Welayed release

i.meth m de,

formyfaig i B3Ry et IRFEM A G a5 BERat o, Hymied
immeki R dE18a6Y e ydnoaNTMRIHLD B RIThits; gecyl triethyl

amoni um chl ori de, decyl dlnethyl hydr oxyet hyl

ammm U ¢ hi %y cerabing@nn thergofret hyl  hydr oxyet hyl

TSN VARGl B Qe iR SO ment hyl

hydroxyethy ammoni um chl’ori de, C1245di ment hyl

hydroxw@ihyhndangnnwnnﬁhmGnmmembmnmpmgmmgoéﬁnmmbmn99S%to
abougp.r@gt%%m% gé{uq )?§2o%’ L P(yuetl Wu I’fr%m a% t?d‘?dt% ab%@t%?ﬂ" tby weight,
basedl bh ettt coartimudi dnyrwaghhgﬂ mcsuhcdmhmi atllqude sd]rfmtsl‘i}éihzer not
. enzyl amoni um chl oride, |auryl dinethyl benzyl
”whgﬁhﬁ%W%ﬁ¥%P%W$de | auryl di nethyl (ethenoxy)4

amrm Ni umy Chits atd&ust drRhdfhceGtamRIZBYis fe@&rh@[ﬂ&i(éﬁmlfht of from about

ni um brom de, N-al kyl (Cl2-15 glnet | benz

0. 57%%&?& PR e veraghtNrem RYqut O &% fosabariAs 4% by Bf@réy jor from about

amoni um chl ori de, N-tetradecylidmethyl benzyl 10

amoni um chl ori de nonohydr gbe, dinmethyl didecyl

anmmoni um chl oride, N-al kyl and (Cp_ 14di nethyl 1

- napt hyl met hyl anmoni um chl ori de, trimethyl ammoni um

hal i de, al kyltri methyl ammoni um salts,

di al kyl - di met hyl am”moni um salts, lauryl trinethyl
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fed state. 37.The conposition of claim36, wherein

"bi oequi val ency" is established by: (a)a 90%

Confi dence Interval of between 0.80 and 1.25 for both

Won2e0v18mds AUC, or 5(b)a 90% Confi dence | nter vakn@ioor0720s4

bet ween 0.80 and 1.25 for AUC and a 90% Confi dence

| nterval of between 0.70 to 1.43 for C',a" 38. The
10%. Eﬁﬁ?@gq B3R bbweléptapﬁqu on mf;éf)té} gombined dly WCIUht of melo;zug@m and at
teask D sHErHE14241 2R b QB binfr S@lphenft ofler] vat i ve

t hereof, when assayed iR the plasma of a manmmalian

subj ect @ol | oomynagnithiretir ation, is | ess than the

forzza nqge . %R%R%F &azgﬁ‘h a»%lf G ORI e Qe 1 St SR Prrom the

mel"0xi cam " a i'ste at’ the same &bsage,
gro@t@onmktmg@famomrbnmhm(sabilinr an saditic mfadesthbiﬁtdr\mcationic

surtyQiet B itzer, AP nE SCR P aPY e B et R ADHE ( he

Cnay. f OTh@csh@idsition epahin ¢ uliatdn (RN stabilizl is tdi&:ted from the
sane nel oxi cam adm ni stered at the sane dosage;

groypspntipting Afieetyk Pywigingim eblptids, sgladm|casedy pla@tﬁhaﬂalfss glextran, glycerol,
gunt J&%@ %o]e%‘z%ﬂ 135238 hedafic 1l NSenPARHEN Of10AddTRIPR] Phsate,

subj ect followhg adm nnistration, 1S greater than the
glycawCrfoppstearsio wptasiop sl aldabal. attem@@ﬁgsésmlsémmgwaﬁr@r@mswrs

rofE| 5 RO 345 8 830 o B 93005y

sorbithe fastp eciticstads) polpttydaiei g‘ll)@ohmtmhtyl Q‘ﬁmahydmmmsﬁﬁm bromide,
polyﬁgc%kyg et Obeg,l Cﬁ.}glld%llr g]ét ne; cgu%f p gplﬁl ers], s%fdlum dodecylsulfate,

ca.rboxymethylcellulose calcium, hydroxypropy! celluloses, hypromellose,

carboxymethylcellulose sodium, methylcellulose, -hydroxyethylcellulose, hypromellose
phthalate, noncrystalline cellulose, magnesinm aluminum silicate, tliethanolaminé, polyvinyl
alcohol, polyvinylpyrrolidone, 4-(1,1,3,3-tetramethylbutyl)-phenol polymer with ethylene

~ oxide and formaldehyde, poloxamers; poloxamines, a charged phospholipid,

- dioctylsulfosuccinate, dialkylesters of sodium sulfosuccinic acid, sodium lauryl sulfate, alkyl

aryl polyether sulfonates, mixtures of sucrose stearate and sucrose distearate,
pisononylphenoxypoly-(glycidol), decanoyl-N-methylglucamide; n-decyl -D-
glucopyranoside; n-decyl B-D-maltopyranoside; n-dodecyl -D-glucopyranoside; n-dodecyl B-
D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-B-D-glucopyranoside; n-heptyl p-D-
thioglucoside; n-hexyl f-D-glucopyranoside; nonanoyl—N—-methylglucamjde; n-noyl B-D-
glucopyranoside; octanoyl-N-methylglucamide; n-octyl- B-D-glucopyranoside; octyl B-D-
thioglucopyranoside; lysozyme, PEG-phospholipid, PEG-cholesterol, PEG-cholesterol
derivative, PEG-vitamin A, PEG-vitamin E, lysozyme, random copolymers of vinyl acetate
and vinyl pyrrolidone, a cationic polymer, a cationic biopolymer, a cationic polysaceharide, a
cationic cellulosic, a cationic alginate, a cationic nonpolymeric compound, cationic
phospholipids, cationic lipids, polymethylmethacrylate trimethylammeonium bromide,
sulfonium compounds, polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl
sulfate, hexadecyltrimethyl ammonium bromide, phosphonium compounds, quartemary
ammonium compounds, benzyl-di(2-chloroethyl)ethylammonium bromide, coconut trimethyl

ammonium chloride, coconut trimethyl ammonium bromide, coconut methyl dihydroxyethyl
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ammonium chloride, coconut methyl dihydroxyethyl ammonium bromide, decyl triethyl
ammonium chloride, decyl dimethyl hydroxyethyl ammonium chloride, decyl dimethyl
hydroxyethyl ammonium chloride bromide, Cj2.1sdimenthyl hydroxyethyl ammonimm
chloride, C; jsdimenthyl hydroxyethyl ammonium chloride bromide, coconut dimethyl
hydroxyethyl ammonjum chloride, coconut dimethyl hydroxyethyl ammoniwm bromide,
myristyl trimethyl ammonium methyl sulphate, lauryl dimethyl beﬁzyl ammonium ;:hloride,
lauryl dimethyl benzyl ammonium bromide, lauryl dimethyl (ethenoxy)s ammonium chloride,
lavryl dimethyl (ethenoxy) 4 ammonium bromide, N-alkyl (Ciz.1s)dimethylbenzyl ammonium
chloride, N-alkyl (Cra.15)dimethyl-benzyl ammonium chloride, N-tetradecylidmethylbenzyl
ammonium chloride monohydrate, dimethyl didecyl ammonium chloride, N-alkyl and (Cja.
14)dimethyl 1 -napthylmethyl ammonium chloride, trimethylammonium halide,
alkyltrimethylammonium salts, dialkyl-dimethylammonium salts, lauryl trimethyl ammonium
chloride, ethoxylated alkyamidoalkyldialkylammonium salt, an ethoxylated trialkyl
ammonium salt, dialkylbenzene dialkylammonium chioride, N-didecyldimethyl ammonium
chloride, N-tetradecyldimethylbenzyl ammonium, chloride monohydrate, N-alkyl(Ci214) V
dimethyl 1 —naphﬂlylmeﬂlyl ammonium chloride, dodecyldimethylberizyl ammonium
chloride, dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloﬁde,
alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl ammonium bromide, Cy,
trimethyl ammonium bromides, Cys trimethyl ammonium bromides, Cyy trimethyl ammonism
bromides, dodecylbenzyl triethyl ammoninm chloride, poly-diallyldimethylammonium
chloride (DADMAC), dimethyl ammonium chlorides, alkyldimethylammonium halogenides,
tricetyl methyl ammonium chloride, decyltrimethylammonium bromide,
dodecyltriethylammonium bromide, tetradecyltrimethylammonium bromide, methy!
trioctylammonium chioride, POLYQUAT 10™, tetrabutylammonium bromide, benzyl
trimethylammonium bromide, choline esters, benzalkonium chloride, stearalkonium chloride
compounds, cetyl pyridinium bromide, cetyl pyridinium chloride, halide salts of quaternized -
polyoxyethylalkylamines, MIRAPOL™, ALKAQUAT™, alkyl pyridinium salts; amines,
amine salts, amine oxides, imide azolinium salts, protonated quatemary acrylamides,
methylated quaternary polymers, and cationic guar.

35.  The composition of claim 1, wherein the composition does not produce
significantly different meloxicam absorption levels when administered under fed as compared
to fasting conditions.

36.  The composition of claim 1, wherein administration of the composition to a

subject in a fasted state is bioequivalent to administration of said composition to a subject in a
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fed state.
37.  The composition of claim 36, wherein "bioequi valency" is established by:
(a) a 90% Confidence Interval of between 0.80 and 1.25 for both C, and
AUC; or
| (&) a2 90% Confidence Interval of between 0.80 and 1.25 for AUC and a
90% Confidence Interval of between 0,70 to 1.43 for Cax

38. - The composition of claim 1. wherein:

() the Ty of meloxicam or a salt or derivative thereof, when assayed in
the plasma of a mammalian subject following administration, is less than the for a non-
nanoparticulate composition of the same meloxicam, administered at the same dosage;

(b the Cpax of meloxicam or a salt or derivative thereof, when assayed in

the plasma of a mammalian subject following administration, is greatér than the Cy,y for a

‘non-nanoparticulate composition of the same meloxicam, administered at the same dosage;

©) .the AUC of meloxicam or a salt or derivative thereof, when assayed in
the plasma of a mammalian subject following administration, is greater than the AUC for a
nonnanoparticulate composition of the same meloxicam, administered at the same dosage; or

{d) any combination thereof.

39.  Use of a therapeutically effective amount of a composition according to claim lin

the preparation of a medicament for the treatment of pain.
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