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The effectiveness of pharmaceutical conpounds in the

prevention and treatnent of disease 25 states depends
wonrood/15@rs ety of factors including the rate anBCT/US2007/072054

duration of delivery of the conmpound fromthe dosage

formto the patient. The conbination of delivery rate

and duration exhibited by a given dosage formin a

pat i ent (ROASHRBEEBEN(dE T4 RELsA TRD\A RRL A EHINS

profile and, depending on the pharnmaceutical conpound

aq'msrﬂé)?h&{tﬁ)q’cléﬂn's ltheb&n@isi r@%?&inéﬂ’% lléat?&mg rﬁ()r/ﬁ?‘ltS' ¥ filed June

ati1on of ceuti cal rrpoun t he
23, 209600 %}Sé@ﬁhcatwaﬂ%@ F@Hl%tl%map%t Ashrplisrden Ne. 117427;723%57 filed March

10, 2(0isaiseceatiigiah- 1ﬁ@ﬁﬂ@ﬂ v\@@heyaafom Nd) 1D}8e7168p haemcp@kwezooa which is a

contBsRRTRE MERIGHET T IPRSEIEh Ay et B Sapay No. 6.793.956

whicttine cDR‘G;mianambf AbplicmiopNaf. il 083 has4rfided Deromtieadd, 2002, now U.S. Pat.

No. 6T B b DB BN GO B A3y 7. 2001, now

U.S. Rag| %@7%@5@@ waishaf a goyagatioropindpprptien No b3/ Sefi. 6 3¢ fidagk May 8,

2000, RWES, 52 Pk, %r 8009858 QfhikiPlstaRrARTioARY A%h@%ww PUS/US99/25632,
‘Cont i nuous rel ease profiles include

filed N%‘f@ﬁ?ﬁ%i’%ﬁr MBI TR RO grOvitiPEal P HRRLiARIAQR PO 106,726, filed
Nove@depnuods. are rel eased continuously, either at a

constant or variable rate, and pulsatile rel ease

profiles include re# gﬁfgﬁ VERErION Whi ch at | east

two di screte quantities of one or nore

phar maceuti cal conpounds are rel eased at different

r dhe preapiti/ivrengoe relaes foeqoamositionecomprayipgnanopartiguipte meloxicam, or a

salt oﬂdléfﬁﬁﬂ&ht"%%? SH b RBINaCATRAH 'ﬁ‘iIleﬁ £05RLREdRRePlel UCEmposition
onpounds,  t he release profil ?or a given dosage

comprigh @ﬁir%%dan:s% 911 9 A Sep Hhegep! AN IR SR Pigsqy ingention relates
to corp@dsitesms coﬁipﬂblhglhaﬂdpartich&télﬁhéloab:hﬁﬁ oBPpdli é‘r&iéh@aﬂi\fb th&@of, in

comblyEtiSEREh RBitipGeUrE RERERLAISS: BoRRd sl ib Satrdri delivers

hydrocotmmentiraataiten deevativs tifredthie gotenodaloe uhulomlodaonpuoendde present
1nven‘&9n fLﬁthEpl%lﬂ&st@QShé 8faﬁfh8 ¢ erF% cg%gﬁgﬂn @u(gﬂc mﬂﬁ]ﬁ)hﬁﬂuﬁ@controlled
e continuous or pu ntl uous
releasp F@WP%@OHSW@ IvrdleaspnetBerts fpr éliviedne @fchaﬂomnoaﬂe@s tQrigpatient in need
theredfur ati on whi ch exhibit a single plasma concentration
maxi mum Pul satile plasma profiles include plasm

Concent rat1 on | S SCHORN IR INVETIOR o0 ha "ar e

separated by a Iomer bl ood pl asma concentrati on
A. I@aekgrolﬁnﬂéﬁgarmngl(hsﬂr@optmmﬂ Releaxd Contposigionso peaks

may be described 15 as "binodal." Wen two or nore
C q‘ﬁ@@ﬂ@&fv%n&fs oft ggmgé‘utfcgf wnﬂﬁ%ﬁdgfn hé Eﬁ%ntfo%l dnd¥featment of disease
profiles, the rel ease rofil osa formas a

states SRBAES P 4 B BRAT FEALHTD m%wd%@eﬁﬁtaﬁw dusafion 8f delery of the compound
from he ‘@If)!;alg@$ornT fethe ﬁ)@ﬂl&l@sﬂleﬂfoﬁfbnﬁa‘ﬁoﬁfof deliwPy E@RA@MHtion exhibited by a

given %Qfa@gz‘%rng %}m%]laz}nc][e\ﬁ? &ggcg}q%an‘g?tgzanmtz%g ?}%%Fﬁf’ glrgf{iggr?cp depending on the
phamdiosuig:al domnpreind hdmixigetel amilt ‘Micnssmaledmznha clonc_:emitnatlhn 2 duration of
the ph%gﬂs:iu e‘r‘iﬁ&{?% é%ibgl% 6}?‘%@ Pﬁ Bl ?ﬁ&% el dr%gzg %s%gl obin§ Rgatfﬁg As
phammés@rqab@mnmﬂndmﬂw iimrthedl ph"arrm@pémdtlﬁgromrtleatsuqheeaémoawnﬂablhty, and

rates M’bﬁ@r libg amharimaQkd, met ﬂeféﬁs@[grohtbeandm?@fegﬁ%‘t' Plagﬁh profile become
ounds that ~are used as as the spec

1mP°IF3é‘|t élﬁg’énﬁr%f??l]“é%eré‘? %Sh%’éll%‘#ff‘zfﬁéﬁfhé”g tB?faPlﬁ% dosage
form a binodal or nultinodal rel ease profile may
result in either a continuous or a pulsatile plasna
profile in a patient. Conventional frequent dosage
reginmes in which an i medi ate 25 rel ease (I R) dosage
formis adm nistered at perpodic intervals typically
gives rise to a pulsatile
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pl asma profile. In such cases, a peak in the plasm
drug concentration is observed after adm nistration
wotogaste7dR dose with troughs (regi ons of | ow PETIYS2007/072054

concentration) devel opi ng between consecutive

adm nistration tinme points. Such dosage regines (and

t Abe releas prafder ofplolsswt fotres mpy asknhit ptffn‘réﬂtafst):s gahduratv@ns of release

[

and m@tggg ((::I&gtt it 8uPBf3]§1JT?agﬁ’é Qg)lgﬁﬁ‘{il é?qglfzgéée g%ﬁcgﬂdgirelgfs% ?)roflles in which
one ot@p[ed}hmgzpqg:gtleqi ép@ppl@gis am;qele@gegi,ﬁﬂngnuqqu/ ke apgeonstant or variable

rate, A8 PuRSiRTO¥ARGHMKs IdRidE Aibase Phdfi18f intWiBcIPhASIR two dlscrete quantities
concentration of the active | r edi S‘RE? bet ween ea S

of onqj(gsmgrgé)‘llla%@tpﬁa YRS aJLeorﬁ §eﬁllﬂt ¢t £3te5 ar} r over different time
frameE Gﬁblﬂahjﬂ gw@fl pbﬁlﬁmeéﬁticﬁgcc@ﬁﬁduﬁﬂtor tohbihafi@eoft wick asipoimds, the release
proflle ¥c§% mﬁl\é&n cgosagge form &Inyes iy %o an asgtg%gtgd pgasr%l% 60%16 L3 patient. Similar to
the Varlgb]eagp,plrghblett@ élede]@gseqmqu]@uﬂld asﬂonm(plasma prefilsfin @rpatient may
exhlbﬁ ESﬁ‘éti t O QR BR blgf)d g Sk c&ﬁeﬁtﬁtﬁ;ﬂ 10085 Biﬂthggﬂélma%gutfcgﬁcompounds

-to-trou rratiron I n | asma con ntration
in theﬂ@%le@ré@, 8uithg awrt of acHay apd m@ﬁ &E CORtEWgEH T PYendidgy & ontinuous

plasmb §@bfBSinciudé phinh %!rdfﬂgsf &3] rafRQWRY BiiratiS® WBicAfexhiMt a single plasma

concetg‘tqgtiﬂ%grg%)%llflﬁlng gl sgma ﬁi%aﬁ%%légg%]gf mg Jd]:efﬁ) tsﬁ}asplﬁn reisjlgls\lgﬁlch at least two
higher s od plasha chieceanasinalntel oof preamnhgeul cAMOoRPOURdLE® B mrated by a lower
blood ?T L’J%%QQ 711/trgt71g19 ?et\)fel §8ﬂ§ EIQ:M SRll %%{ﬁgész é;x%gt?ﬂhg gxt/(% ?&ks may be described
as “blgybslﬁlé’ms Thus rmdl f| ed rel ease conpositions or

formul ations which substantial | y minmc the rel ease of

f VeRHE o orQIR)rQ esap @neﬁlesgdf'y%ﬁ)'sa MYol:R hh RAMEieRG t Peﬁ'@as@ Eﬁ)@lles the release
frequent dosi nﬁglel s desj | bI e.

profil gf B SESEG AER  BARIEGY  FOTHIRALT GHEC vt v R tes. The
releast lpﬁ)fbe ped tvtzé}c@tﬁp@dent éa@ate fomm 1dlvsfrlﬁﬁf &idh cbmk)em has a different release

profﬂg Ry lgie?c%r?ta B%Zbrnrpgégl Oértedl%éa&eg sp ofa ghiys A twoI ceomponents in which
each dongroape ik aaliﬂfqren;fréle@elwdﬂpama muktarg r¢lsasalpsafile of the dosage form
may peRLGAR s “m &l ﬁe end‘}n tat 1eR&in g&ﬂ' 9[?9 %ha%n&@&ﬂe%és of the

purports to disclose t ertain types

pharmggetisalgamensyndyibe e @éfrq %‘I vodbasghe epesificoiispessyatiles rf thegomponents

of the%ls 608 %gﬁnfogmmr%ﬁlﬁrr@d&l'}@l%é‘&%bﬂﬂ% mBAeQI1t iBYther a continuous or a
uce a hi nodal

pulsa Slp ma pLofi PBatﬂ%llt %Vgntrqﬁmrgwn@%a%ejﬁ&mgrm which an immediate
releasy () dieshga fbmirmkmlrmprsmfed @ petibdic Smeralpoypicalysgivéstrise to a pulsatile

I d i fica f
psn 5 LGOS (0 SRERL LA 0L  080 A
adminGtiatioh et pachtIRadose lethlttr oughs (?hap{m Qﬂl@@l@mg vormmrmm) developing
betweBh %%sgéﬁr%e atlﬁm’ﬁ§t?atﬂ)fn tﬁn@%ﬁﬁ@ P& cﬁ)s% %ﬁ‘nes (and their resultant pulsatile

mult]ple-unit fornmulation for th Ith rel ease of
Plasml%@(‘%fﬂ?%fcéﬁ havg pevtéqdayiphatmagologicahand thmpeuticepsisapiasiated with them
that afediehéllidialebi cdrnat @dg ftllieQ 1&§1F0bem&b1@ftﬁe€ﬁ/aﬂp@it Ipen&cpi)@smd by the fall

off of E%%/Plﬁ%n%%e%%ﬂ’?@ﬁ ? KL NST Btk E PR H5F pingfirifhe o be a

contributéey fietot , redinegng mulbrevq:ﬂtmg pati¢ntftaermbatol vanods §pkostabiugs.

conprises four identical hydrophilic matrix tablets

1 i :

ph\@éélsrg:é)hgl%@ed Igﬁla?et derg z@rﬁﬁlﬂtﬁ) Q)Il aag%g@gt ﬂrp I{% %kéﬂ? order release of
the dryg C%@PWnddBYdP%dt lméthn B pecHEy %elct@ﬁ aﬂe@%@rma}amam t@rmlmmlze the
peak- Qet‘ir&%ﬁrl/ahﬂﬁmpﬁl as@@coﬁﬁ:&ﬂﬁtﬂoﬂ h@%ﬁ&lséd%‘i/a@écﬁwitﬁ cmhhonal frequent
d Cont ; ﬁ*; . haf l§1989£1 éh % L off
Osagﬁﬁf‘cgﬂﬁﬁ 02?9{ a?%ﬂ"“%@ wﬁvafeaom e thergpey ﬁa‘E‘h Jacelpeical effects
intrindc trha pdsdtAy eystdnablagtbe flast odéinmivighad ofa iebwlpsfthe bonstant or nearly

consecutive pul ses. The three Ilayer tablet is nade up

of a first layer containing the active ingredient, a

barrier layer (the second RBayer) of sem -perneable

mat erial which is interposed between the first |ayer

and a third | ayer
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contai ning an additional anmount of active ingredient.
The barrier layer and the third | ayer are housed in
wapoorpwrireabl e casing. The first |ayer di ssol REFUSOTI072054
contact with a dissolving fluid 25 while the third
| ayer is only avail able after dissolution or rupture
constait ptaima loancengntidralpeels a¢heeddly zaro-vialbt eieathdrugideBrery systems. Thus,
modlf?&irljeie%é (%fm@glttlo}{g 01l f&%ﬁ%h&lﬂt whidf Eul%‘teanlﬁg fﬁﬁﬁﬂ: the release of frequent
I'S approac SO requires e provision
JR doaﬁgeaegm%,-vri@hfé@ml@g thgyeed 96t ween the first and third

frequén@)d@sﬁﬁg, 1§1dé?s'il‘3€1% Slﬂllfh@l@t fmedifled @elez{s@ leBhipY¥&tibt G FoRhulations which
del i very tions o r edi

combing ghg li’eélﬁgfsl%f at lﬁaﬁ?gp éh%qreqtﬁgleasgéwp I St 2 E ) ap%yitﬁnt plasma profile
exhiblt@@Pphaintacukinetid vahdseditit mlmrmuﬁéalltyreéfes&@a)m}ametetsl ionalsotesirable.
the active ingredient 30 which nmay not be desirable.

U 7R '
S§a1? g?c J E%Pt %eﬂ'??%égg l%g—lngrglpélﬁ)g)gis Qg S%f@g?ﬁ’ﬁ! %%ia%nl tP{pes of
hydroampremlemtbylccrlhd@ﬂe&ylms cwhpased dvapsdlipipseatinm wish e therapeutic
agent %Wr&ﬁﬁe‘ﬁ"tﬁﬁo@ﬁ QéiEds@ rf)%flle AR QRE it 1s%'té€1|"[hétswlﬁléq5dlﬁﬁér§ from one

for I mediate rel ease OWIn adm ni stration,
suppligr yiglded g bigpdal prefileghe &%P@Y%Wéfvlﬂtﬂ&oat lidﬁ@ﬂcab%ﬁ%igct specifications
obtaired ¢Ronas difesadisbiice deteaion-modultREdeqtbB1e85 such as

Giund}? O(ih%’?? of E@E 0 ar(i%é‘ﬁeﬁ 1%{t g rdésﬁ%ogsgf,eﬁ%g]ﬁé Qggﬁgﬁgﬁh bt A rix
multlldﬂmuntfomiulmaqmtfopﬁﬁleIpuh;vdl rdledst ef ketppiofame (hiatcbedielt elagach that
ketopffogétl 9 %Sﬂq@lg%ﬁlﬂ{matéd ¥Eaho gfog)é Qtptar]Sd(P ﬁg/ (ﬁglglg fia Eﬁl%g B hours) and

Ion and an addition
consegytiigi puisge af daptesyriie mergdenefidid thay cqnéqa@targheas;anfOf preme treatments. The

multlﬁl@Juﬁﬂ forhuPatidn@isclNed cotipri €8 afgﬂraderﬂch%dQQﬁnl?d"ﬁamx tablets placed in a

i can ane Pr oduct s rel ate
gelaﬂwaﬁakaf*?%%@qﬁhem YV AGuCise sBOWiITEe PR 17 @eé%@g@ Pr?ﬁlg there is no well
defindarvephroat paibdcamdtthd Rridion ®etvalen dspcak and trspdieplasdslevels is small.

contalnlng an active nmedi ci nal substance: the first
MR Qb 5[?1%?[9& d?hd ?h C,.?f’és%? 1%91& 3Rb AL Yy EP 0274 734 (Pharmidea
I'ntegra ifon to felease an
Stl) tqagls t:heotse né@lﬂrrcmlalyersr@llﬁstt fanddivernhef ibeprofa in gpwput@\fe pulses. The three

layer ﬁﬁﬁ?fs%gd% d fCaof?Irs@l‘Qyé’i" ctohtaﬂnﬁ’ h%‘%@t?ﬁfé 1 gfedié‘ﬂ@t a Hafier layer (the second
provi de econd doSe; and rou

1ayer>§6 ﬁ@?lbp%rgle@% e dppHerEad Whighhis éntﬁtmomﬁi&&ﬁ@?f-‘@éh% B&s tayex gnd a third layer
contaifr@VandRlditnbihiriéling 06 @thEhl%I‘@dl@lﬂaTﬂé batiet ﬁyer%&lt]%f@ddtl&yer are

nousei 4 FFdrERORF S TBoTry St TR SR RPRAT 1 iop Ragaine Muid
whiletled thtrdUsley issindy dvadlableiaftat dissolitadnf orlriptes:. of LthbearFialt layédoln such a

tablet?i Siike &ﬁ‘gr mNﬁﬁUﬁ% %gr@&&r&%@s@ loQ ?eq?asgd Hﬁ{alﬂﬁir g’hﬁpé@%&&h also requires

the prp@ﬁ@as)é apgent- p@n@gblem@r betvgge therfepicmd dhird lageisun gedgr fpycontrol the

relatntel'lﬁteb' %?délfve?}nmﬁé RVO 1'8[’%3615’2{&5@ 1%@1&{1 e&@&lﬁ@ﬂiﬁlly, rupture of the
i ned certaln f ers . Backgr ound

seml—pgé‘algﬁlap i@'c P ag%@dal&ﬂ%tro_ﬂlg }Qupgpbqgc |they goigien 9 H}e&iﬁthe ingredient
whichwhbg hottRydepifabttice tol erance in patients is

hydr ocodone. Hydrocodone or dlhydrocodelnone

I(_NQ}S% 3 9193 %Sl'%\é '/cigddin%\ %qm@gr o (I§2 ) ilg%l?seb (aqu)ﬁﬁulatlon comprising
captopmjr\md(m R0 epgde ordglayed 1Tigsssi Q@ﬁ‘@)d(pﬂ statdedore combined with additional

captoﬁﬁl%ﬂﬂ?fsea@ﬁﬂgﬁle Rl HitheiAONR]eASe ﬂ)ill%@flr%oe@fﬁﬁm%traﬁ@lt Iﬁ?&ﬂ)er tb form the

nmet hyl nor phi nan- 6- one tartrategél 1) hydrate (2:5
pH stahl,e %ﬁf%%lﬁ@&na aggnfetrch o fisefivpegdetite ehariagenieal | y

such RGRUfsbIbag STpiralss GOdeilbie or2d c@ﬁqbtﬂaﬁbﬂmnm a Bifering agent. The

compos1tn$)nslilrz]1(\jfe Qr? gmtogr?t off %Lll)toprll agfaﬁablfl:'I ‘t:or Ihfiediate release following oral
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o Hydrocodone has the chem cal formula C18H21NO3, a

nol ecul ar wei ght of 299.368, and a 25 half life of
wa2@7h&ors. Hydrocodone is an orally active naPCDUBI07/072054

anal gesi ¢ and antitussive. Sales and production of

this drug have increased significantly in recent

years, as have diversion and illicit use. Fydrocodone

is.commonly available in tablet, capsule and sy
admlafsrfﬁu%ang ap, aﬁidemqabamwa?fd%ﬂ%lézeﬁ éﬁnt%Rﬂ% availablg fwelease in the
colbm.ndi ng to opioid receptors in the brain and 30

spinal cord, It may be taken with or w thout food.

V\hen st p&&eﬁombbs 8L @h@h 001 éndqagowms @&‘ﬁéﬁdén }Qmwdi@sscorp )
nt er act. se inhibito

' a
rel%}ol pr%/{?ragpﬁsegrmélplﬂ}é glr?eigstme%‘rﬁ@gseg xl{%pg@erﬁlarsm%ns three groups of
sphlé@TdsLdSﬂt@mﬁfg@?i 20664 madiiapved substesce: Ge Mingd gromp € sphffoadstisuncoated and

rapi(f‘ﬂhk‘i?ﬁ et apatERSestibi Q%l@%@‘aﬁgﬂ@a‘fﬁese% He8idinal substance the second
IneSS vom.tin ConStlﬁgtlon

0
exopb SLSRGAAD I SRGL Va1 # Bt Enslit <Riite PEVde AGaar GFec BYgBaird sroup
of gheroidd &rwated with g @¥l indepamistlt contetn padvidedg tiindaloss. Tampiepargtion is

deskg%w@r;ga{wdéiﬂeﬁéakes%lk%e WE mea&malgmbsm@ésrméh 4B @xteﬂs'i\%i}ﬁrﬁctabohzed

I'Tregul ar or ratl and rash. 5

ﬂym@&}a ahléaveaﬁgtb@f‘/ﬁgmt Fh‘?ig‘? ﬁ’ﬁﬂ can lead to
U.Dlrgts Noad, 8384 islgkth ot zﬂgdlsrdxbseaﬂnhlethylphmddtmdctshlg fotth Baving immediate
reldAW £ faxﬂ QARUN G ARRs MekTE géa%@as@umoﬁeéoeb; 1@ 0sel? affhonio

e unit "are conside du] dr ugs.
meﬁ)iﬁ%léte deReanfg PRgECTE ﬁ‘Hﬁblﬁ"rd ‘@&h%ﬂmle“a’l lfs per
dosage unit in conbination wth acetan1nophen or
B. andB4vkerovad Regatding Hpdrodedogear e cal | ed Hydr ocodone
Conmpounds and are considered Schedule 111 drugs
Hy d& egpadDa@mpRIvf A@nfgoutich mily srodive feléramoe ilvpitknlihieydrocodone.
u suUc r n irin,
Hy8I co%?)% %n&ﬁgpcégelg%% @%S&Qt@? Ls[ ﬁ%ﬁ@h@ “Mgp‘?(%@ blcoé‘lﬁgénc A
Hy@ﬁa@@éﬁ@mﬂm@q barcet®, M@«ﬂ% a@m@ AP H@SIW%@J aids
Vicdflofh®),Midkn6Whl gs 4,58 BpékytT abtioakl NP nRUGABGDNBarB6DHE akrate
(1. 1291 ver(2 520% %lf)?]oedrd%nv cHromq gﬁlﬁ,fa(r)PtHQ gatltlrgin%?%}ﬂrrfn L ?ets Icg&me

ort acetam nophien usi
or th%bmnﬁngwmﬁpla@élasfhetfﬁ@mm%m@m ubl e el enent of the
drug It is not uncomon for addicts to have liver
probl ens from consum ng excessive 15 anmounts of
acet am nophen over a |ong perj®d of tine, taking
acetanmi nophen in a
Its in severe

period of 24 hours typic#
hepat oxi city, and doses i) 1
15, 000- 20,0000 mlligrewe a tlay have been reported as
fatal It is this factor that |leads many addicts to
use only single entity opiates such as Oxycontin.

unpt jon of. dro houI
o SRR e erried frbBidoonr & etsel by Faf g 20036, and
leHdﬁeﬁ@Bhows-clearly states in the 2006 PDR (Physici ans
Desk Reference) that Norco 10, containing 10

m | Hy@toeotenoik ahyellgaatie mercaﬂitohna%slmﬂd dn@tuddite. Shled@aiproduction

of t@l@ Hru?%ﬁ%e 1%8{3?3%3 sl gx‘?iﬁga%?l? %fﬁ?ént g%: ltlagg ldﬁ/%hsio%balnﬁ Slﬁmp ?Je
Hydsecodhrws e@wewé agdilablg i saglueh tanue anf; DIURiSTAt e tol e r ant
patients, and titration to such |evels nust be
N0 A st axagsbtiv,eyyirocadoad rdlieyes phindyroéstirrg to bpioil resep@ind iyt the brain and
splrlal Eﬂr& EIP'mQ)V bé tgfenf Fl'{ ortvhﬁﬁ)uttt*ﬂ@ V@he‘h‘ﬂ?&eﬁ tSth afc@ﬁa Séan 1ntens1fy

caont a|n|n rans

dm?’fl@‘ﬁf ItB%quWe{aﬁ%nghmmpumAl%llnﬁ]bﬁg utaSs well as ot%er c?rugs that cause
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4,000 ng of Apap. Sonme specially conpounded products
are routinely given to chronic pain patients in doses
w@tooapstoas 180 ng of hydrocodone per day. Tol er BO/ES1007/072054
this drug can increase very rapidly if abused.
Because of this, addicts often overdose fromtaking
drowdnamsl fdnsmor sige effegts inglyda dsazirtess, dighthbhadeldneply, naduega, drowsiness,

euphogfép%'ﬂlﬁiﬂg %d %géftg)gﬁ[)lll Xoﬁ)lg 6és§ c&'ﬁﬁ‘b‘h smédé'fﬁgﬁiyﬁl&gﬁ reaction, blood

odone over dosagc 1 nc
dlsordfeéSs shmle%wn@@b eeREAl brgginess.raakistys iR pididiculiy penating, spasm of the

uretersfrkégﬁfar oF @Al es@éﬁjfe 1ratféh%mas§k| n, sometimnes d

car al a nsi severe over

Hydrqca@%ﬁ’ dbe%@lelm § %@ ICF‘%E%% 10 B iy SO Bt Aliction. In the
U.S., ﬁﬁﬁth@dro@odcﬁﬁcalng E@umoboﬁagﬁnginmge fidah QX ingeyper Mekap¢ivménire considered

Sched} Hehsﬁ &m&%\/\flkqse C{)]F]ta nu}& lf:%s tha efquﬁl tto 1.5 498 g:/rl c}o_s%ge#ni&i,nfombination
with a@stabmmchtm paeznqnlmrﬁonapmm ddeg a_reLaHubHy@kQCOd(mezﬁiompounds and are

t I
coni 3805l 5 AP PRI TARLHSL e et

paracqtamal (@egtamaophsd}) caRiTins IRRrefRn arRtiQIBRt QALY m@thwbmmdﬁe
followng chemcal structure: NOOHy SH H 5

Mahe fs‘samelbaacamnﬁiasphén 1@1&1 dfd@bmﬁeacdnialﬁihg PHGAINGO 48R ramny drug
u % m)t lgﬁu % N g unts ow 2% sS Thew ﬂ%e? o %ﬂ/@}l Eeg)létractin a
sers [RRPHpIUNE £ Cesty  HEgunts p HOWiEas Pty WU HRunfdE RY SXtuacting
portiohrod éhe, acBE@mingyghen ilﬁd@hdszbld wabdertekin& aGont20®1 yhe water-soluble element
of thel\@ﬁgﬁﬁllscmuln rﬁfn%ﬁtfb]gﬂd s t' rl‘lsﬂ}: ﬂ%reprblﬁeac' @én (\gﬂng%msg excessive

solu erve In stron
amounts of sce\t'%myloshqngmer y logiglpglipé of hmﬁe@h@ﬁdp 0091 15,000 mﬂhgrams of

acetarﬁ)ﬂ%ﬁhé}ﬂ iARSperiP8 DK 2 Rab &% &1h&ally r@ﬁflt@ nEQf:Vf:rep&patlaQMy, aHd doses in the

range Pf 13/ ﬁ{)@?ﬁ@é@b gﬁ%lggagﬁ' ?15, tﬁ@é 1?251 %gowa@{ 3s é(@l Itﬁ%th%@st%fhat leads

many RAEipAItS Dg: g s glamiousstes plrarnsxgubditdal conposi tions
contai ning themas active ingredients, and nethods of

g?ta{elg tcgﬁﬁlﬁp?ﬁn%gg'y%'@&% étéh% d ng‘tr %(cgé %?ﬁgﬁanﬁoﬁj pglents not
tolerapt EpiateyFlover. phelesricatiogin tbE 2%6 BRRA BhysiciadpesbRference) that
Norcdji(ﬁgHﬁ'_éﬁlﬂlgt 100 ﬁiﬁﬁgraﬁ{s Rh dro@&l&ne a8825 thitli gﬂﬂﬂs ofggpar%) can be taken at

eripary tria dogs are cussed

a dosaaér?é P %%Hwé’(e t&blets o) éPd <1 *ﬁ.r@# bgrams o hssirqcmlom OB hl&%nounts of
hydro@(lsubslb Qfehﬁm ﬁﬂéndaﬂ w&ﬁﬁate $olaﬁntrmlt1@ms Cahild tRFaBion € SRHISRS must be

ct 76842
monithibd RRCHFOR]Y THECRANR bR b B e e WbRes cach
contaiafifg aayillagremd iof Apsis gaktd the Batient right Hehew rhet2d] hour FDA maximum of
4,000 %gé@u&&%% o er];szﬁgaaﬁ% leﬁéoqn%&‘i' pﬁJdluQHs %ﬁé rouhﬁél? gﬁxeﬁ o chronic pain

patlen@q weseseqt yprto ﬂﬁ%@yoféxydmcodorgfpe[( day Tifeseiregtte this drug can increase very
rapldlggf shhled BREKKe oG, RGIER KN %K/elﬁbse fr&h 'tékm%handfuls of pills, in pursuit

of the%g}}utrﬁ%tﬁ%limfe&\?ry %3198 it elr g/%g%%n gieja:.( | Jéllpﬁosms of hydrocodone
overdaia@t: VndludéSresplulakﬁy defhies: s1onN8;9tkd:ﬂ$e sdnivedl@ick ek, BRE6IRBHIERInd/or
action .of am i.nhi
ctamefy e fss BRSOy RoRay B b el Braly Ly imvolve
cumﬂdecyaﬂbpd:pmdstagbﬁn@dhméynhhe5|s See The Physi ci ans'
Desk Reference, 56th Ed., pp. 1054 (2002). The COX

C. CBaREoaNaEPakding MBIbkiegM Of at |east two

Meloxicam, also known as 4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2-H- 1,2-

benzothiazine-3-carboxamide 1,1-dioxide, is a member of the enolic acid group of nonsteroidal
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isoforms of COX. COX-1 is constitutively expressed in

the gastrointestinal tract and the kidneys 25 and is
wo pwohis®ds i n t he production of prostagl andi ns PErUS200T072054

for gastric mucosal production and proper renal bl ood

flow See Vane et al., Proc. Natl. Acad. Sci. USA,

91: 2046- 2050 (1994); Qulette et-al., Proc. Natl.

Acad. Sci., 98;14583- 14588 (2001); and. Sei bert et
antiginflampyaoey drugs (NSAIDsk Melogigam is moqmmz@wmubg following
chenficat etdctast , COX- 2 | APt pqgsengj n healthy tissue

and its express%%ﬂ4€$;~lndu din %ertain i nfl ammat ory

states. 1d. 30 t oducti on of

prost agl andi ns by C£§-2 B np i iya nunber of
human di sease states, incHudin J d arthritis,
osteoarthritis, pyrexia, ast esorption,

cardi ovascul ar di seases, nephrot jcity,

at heroscl erosi s, and hypotenS|oQ d. Elevated Ilevels

of prostaglandins enhance or prolong pro-inflamuatory
Megixgpaml fes wheropirica Gaeutavd Godl 5045, Wil 2 60kcds00ght of 351.41. See The

Phggdng%mk/e]@%%%ag?g ngﬁfsa (200?@9' aféﬂfe"}tea}ﬂ%k R, Ed., pp. 1040-1041
(Mgf;lbgz (llcr\é&? l)vikglgalcam %ractlcg %ﬁ# 1113@1&3 W(l %é'ggﬁer solubility observed

in sklehgpagidsaami bases Uipie verg lshglmlytsolatjlleun mpthbnahGFke PayLatnsv Oesk Reference,
sethBAl b 1bsgause it selectively inhibits COX-2, thus
causi'ng fewer gastr0|ntest|nal problens such as

abggﬁxdﬁ‘% ‘%g?%tb%#,{rﬁnl?j%rﬂgf‘ -C?ﬂ%g{fag}l n? aql?)g}(?qslﬁlﬂﬁllj Bafl‘tts ;he?erc])g, as well as

mei@igyl-of preipttingthSEXoRp@DKs, Phirmiardyititdl epmpesitions ofnt@nid P them as active
ingle8ief Sdnti RIS @f L&ﬁ]g@ﬁéﬂl H@n‘ﬁphlﬂﬁlht@starg@&ugse@rﬁglﬁdq Patent No.

12 RRIBOL OO BLOBHCH hano 0L B FRL SOL ARSI NS of SN, horses i

disqumszt drekées poalt Brir. iViaf VaMVa%ﬂP%} oplernaretiatsfin NSyl aDsdiscussed in
Herﬂﬁﬁﬂﬁ Y., PRI Bid-dren 7811 79 Is5y,; me%hﬁ@éhgmﬁﬁl progeridslod n@foxwam are

ok BT, BB Rl b R S SN S0 S

andyligiealstizady are dabusﬁqi ihrig J. Rlerdatolf 3 BupphHi)bi77 (1996 fand clinical
triaks R gééﬁﬂﬁk’sﬁﬂéﬁ {o¥ea 1n dritBig YW BR ussed I Bavhi®y REABSE 18P eidnarol.,

SRR ”ﬁl%srsar A Bkl st ndhen e

bl ood circul ation are not produced. See Vane et a
Pr ddelonigam exhity gnti-Gflammatgmy, angjgesiy a1 gntiGebrile actiyities: Lé(e other

NS@IDsaihe pniﬁﬁ@ﬁnech@him oﬂﬁ;ﬁdn ofSﬁélox1czQ18 1sMa5ﬁﬁ1b(t2)QQ>lihc c#16oxygenase

b
O?@&ge 1ie s%gtem réesu &mg tuh a?creaseid é)c?stakggaIndm sm}th%s;s g‘%elﬁle ﬁyszczans Desk

Refasenss fhE@» EP- é9541@0%)o"§ﬁé§fp}éﬂ@ﬁyw spsfern ifrropiptisesipftahlgast two

isofa@isi of ICOX. CIEOKhIels b&ﬁtiﬁlhbélﬁ eﬁﬂésyéﬂiln t stx?omt@%i%ﬁlttract and the kidneys
anti-inf.| mmat or e advers

and ol 1y TRl ekt MRS Skt Sy anc
proper zael egdetowy Aeel angtet el Fred. Ux@ﬂc@mdh%vs LB, PE20A0r 2050 €1094);

Oulbticdt WP MORIGEN Adad. SAVORELL 8% 14988 2@@}% hd SdibVAk: lalS(Fr))a‘ Natl Acad.

sei. 4% WAI@@@%Q R e R s S e By e 38 b pression

is indpeedhin epsiain infagmpferyatdtaseldj oi nt di sease), 20
synptomatic treatnent of rheumatoid arthritis,
Sy mht pataslogicdl peatictintof plosagikydimssiyCOX 208 thyplickies in a Afhtber of

huna '&EEE@ ﬂeg lﬁam%ﬁﬁjﬂaﬁ(gld%ﬁﬁltﬁl gs@e%laﬁlﬁ}g SWIQ rggthl%a bone

osteoarthritis hé(% aln
resOI{IOP AP AR Iar Hiseases PeRNETOIEIYe Atherasalesenis: avd RypolpariRe é dElevated

levelsiof phBtaglahdifdenbliid @8 piosonlyiph)-nflathmaideedigraligeiich cause the pain,
I ngel hei m Pharmaceuticals, Inc., Ridgefield, CT),
provided in 7.5 and 15 ng tablets. The
7
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25 bioavailability of a single 30 ng oral dose is 89%
as conpared to a 30 ng intravenous bolus injection.
wab@7ph@riacoki neti cs of a single intravenous POEESNT/072054
nmel oxi cam i s dose-proportional in the range of 5 1to
60 ngy. See The Physicians' Desk Reference, 56th Ed.,
stiffngsp,. andl 08ZanROOE) assdisted withdidsaicsnditionsoSecBmithiet alplPeoc. Natl. Acad.
Y foogE! oxi cam the pharmacokinetics is
Set., E§4§glg?§g§%@'oggl in the range of 7.5 to 15 ng. The
rate or extent of absorption is not affected by
mHAlPFEN fopersey taali@fimog@lr@mr%}?cﬂwhiéAHP&b%C@asesltt &ejesfively inhibits

coxat e céiﬁ[l‘%‘ ftsweflgastrbﬂl@esﬁﬁ@rpr&ﬁraaﬁs blii:hﬁh@ fbn&uﬁfg MéairtBufh, reflux, diarrhea,

nauseb b ahfrat b B Uk Esictb B BT SRR Sk i agipg 2icox 1

inhibition rdtowft0eEn Ithe desraplesd selekﬂﬁely inhibittC O Neyast the pathological production
of progﬁ%%ﬁ Ing‘rf]ogsi%ﬂlglﬁ F ?1}?}1[11%3 ?etsi)gtﬁ blyggceakseséfg g@n%)%%grtb?rlea{lge%c/anﬁ—
inflantyaateryapr nE@:hescnrfd&SMDﬂm@Br oy ivhibitomefirdwsfible £@XAras thezifg of
1nﬂanﬁn£tﬂ€!nzcgﬁve%§él§l tfﬂé)ﬁ‘l f)nt;%‘fjﬁvel%E %ﬁ%ﬁe&}tﬁﬁ@ td ﬁgAIDs 1nclud1ng

condjitjons in el mal es and, femal es
gastroinggyjtigakulpery én%meﬁ]afﬁﬂblfe tesalt g ighipitgmal the %ﬁ%ﬁl%@ﬁ}g 1 enzymes.
This igbddaxe Bfa Rsdnel vichCHX-S 1H@o£ﬁﬁﬁﬁrbﬁagﬁﬁdms necessary for gastric mucosal

produﬁtjfonnz}rgz ggaéé)g%o Oﬁ?}?}g ag}grsl gol*—\égodéﬁvg SE? gﬁ%e et rozcgl'Ngg.dAcad. Sci.
USA, Réﬂ@#@fﬂ(%@ SHtl¢tte decl., Pp. NAQAa(28002Y8: 1A5$31@O@h) and Seibert et al.,

Proc. WIZC%' f of f.ﬁ)g@ d@ﬁ@ e@orﬁ’g&nﬂp 9{a9¥§9ct1$7¥1y iRgbl lﬁ%})ﬁthesm of

or re
prosta@éanémarbwhnhlbitlslg the aqtmyy @étms@u@nblﬁ: Azl e>ng. exeet anti-inflammatory
effect$ WtASuARE aSXARL R rRE ts s dRBIWTIRY, fh X1 hinhldigon. | Ower

back paln and acute pain, e.g. treatnent of post

aln t reat nent pain resultin

b ST i e isn SO s e B e THER datHBS R Mk MOBICE,
MOBEEW, MOBESPEE, MOY A¢fi$@cirided (NOATEC@aMubsicanii had been shown to be
usefu]lt i|¥1 Elgés ﬁp&%%%tgcmééa%?lgﬁtzgsfz)giun'l\f\?ﬂitotgteoglfﬂ]lr?tm‘@}thl%s1s c?é%’é‘hggt’we o oint disease),
sympigAHDsrepwt derhapmataitkdrgeitis csyafiftematioireaioent of hekylosing spondylitis,
and sﬁﬁﬂ@ﬁﬂaﬁ@ tr@eﬁgleﬁfj@f‘ thd §ivRs B ptt(‘)riéisS op(gsté'lﬁftﬁﬁﬁé q’ncludmg pain, stiffness,

anal gesi cs. Furtherndre, long t1
and inap¥Natiodm nakes it usef ul for Iong Iastlng rellef

whi ch is not provided by narcotic anal gesics. However,
dd@e font bhéelokiypincalkkytly magkedsie theof nidal St@tiés is MOBIC® (Boehringer

ti I '
ingel RO ol Peoaiabi o S € oR0P el he
bicavgtabdgyiéa paigle. 30Beg avd dosrels 8RVecamonpamdde nid3@ahg ntravenous bolus
1nJectJb Bs?hyﬁ %h{b%l@ of Q lhg] gﬁthg/eﬁbﬁsdeQ%Sf‘ﬁleIOX1cam 1rs Idose proportional in

I oava IS problematic

the rapge ofpipioddae. o?ee iThie f@a@rlﬁ@? tl?fék Beksasrar| X Ede yp ok054 (2002). After
admufmfa%h %ﬂfﬁuﬂtﬁﬁé B doskS of AeloR&RhT) ¢he frarfdokitetitd % dBYe-proportional in

IR CE LI G R e AN

adminhsttaltioaNUnded lfzg;&rcﬂl seady s@regamiditionashe (ﬂdal’SCni%atls adN:l)EpJeﬂ within four to

five h&plkg wit 1t fl sy%nﬁb%ge%%g%g %(grgcfﬁ!ﬁti(}n op:égig &J{ﬁ?ﬁng at aé)p H%ately twelve to

fourtegn hmms abitodossf whichSeggastsi g«aetrcm}tgst@gﬂ( ;@gnglg‘eorg Under steady state fed
condlil&ﬁ' 19 'hEQ[}% a@(lﬂgmalesd ﬁr%C?rS Hl%stalﬂpt@rhg%:@ erhﬁ; @max of 1.05 ng/mL, a Tpax of

npositi ons suitab 20 topi cal adn1n|strat|on

4.9 hrg Gingg teyef 2fhl Ewré»dmdsr ?ute%%%?té éed sraditions m ¢lAelpmelss gnd females,
the 15de Gabl&s h@NOPAYL bt cBesdaf2 @/t UgspettiVedyy ABf.e6f 5 and 6 hrs,
ubility, in a concentration effective for tr eat ment
and/ or prophylaxis of a disorder in the eye, and one
or nore ophthal mically acceptabl e excipients that
reduce rate of renoval fromthe eye such that the
conposition has an effective residence tine of about 2
to about
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24 hours. Exanples of such ophthal m cally acceptable
exci pients given in the published 25 application
w0 p@as®7Er oss- | i nked car boxyl - cont ai ni ng pol yP&F/ES2007/072054

which formin situ gellable aqueous solution,

suspensi on or solution/suspension. Such excipi ents,
respectlvehamt etides et iabe a4 hrs, tdsSctivBlyt Seddhe Biis@2q/53 DesicBeference, 56th

e Jyabl e. Moreover, this disclosure, whichis

Ed.p?.ﬂﬁﬂﬂ%é?& ocul ar formul ati ons, does not address a

need for oral fast onset nEIOX|can1fornuIat|ons fo

t ﬁé@ppg{gme}ﬁxgﬁam ks beaptepigs pnd prrgoygddy thg £y only for rrehef of the signs
and sﬁ@[&bm@ 3t b&BodNDritid A0 R0 b€ 32Gul haklicvied @6 kione and symptoms of

enase I nhi bi tors and Vasonodul at.o
theungli OGS 5 S yeeBa g EBALLR ot rsica i,
treatnfeaf eff i esalting fierapete fieldoosundnand ongusef hdadidhet. Mdeloxicam may be
eSpeCIahﬁ%h&gw? fogﬁﬁgtﬁﬁﬁtg);fgﬂQWefps g)?#girg%zfs go%%aé«?dé vgﬁl?é@angﬁat%@. n
cl ooxygenase-2 inhibitor, a vasonodul ator, and a
p AR elida melbkigame e pisefl] @ pajcmpnagsmenthacaiiserNSAIDs provide an

analg&bid é{?ﬁr& Wltﬂi@c thY ey Qfﬁf‘ﬁﬁl@@t&e ipRbYeRids O nﬁ't@gtlé?’@nal esics. Furthermore,
ul at or ar each resent

the IOJ\é/g ?lgg? MeLoXI G Bakes 1hpiedn thBrn]%Hg l%spg&lrerhgﬁfw%lchgs WS prov1ded by narcotic
analgé&ﬁlﬂYH&a@@M&d%%/ﬂhﬁrZ@@fébﬂy Rﬁl@lbnseﬂroé‘déti‘dﬂ edmventional NSAIDs, including

convel és%aggbe (%x&(?agl} Ure ﬁr%cll eé‘%y 1né1§8r08r1a e f rgllt‘ngﬁ%%ment of acute pain.
vasodi | ators, byonchpdllatlon agents, and - o
bBeawBie DSt AT isipoartingléninsolublgdn vatery astamiing suffjricnerigivailability of

this dl%é gf@b%{ﬁgopﬂléia?t m@ﬂht)&@efﬁﬁagéén?é fBE%lothlﬁﬁ)?ﬁty of meloxicam include
l'ators, cal ci um channel bl ocking drugs

mcrea,ﬁ%éﬁﬁembégi/ By SBIPHAFKlPGTEIn SSARIEE Hgﬂﬁe i ge U-S. Pat. No.
6.2842%aP&t tholoything S saB il nidldxi¢en AXthda isytBiMasLoanic base (U.S. Pat. Appln.

pub. 5 U g Dot AE ey “Can Cause anvanted

side-effects. D. Background Regardi ng Nanoparticul ate

AbublishedgbhitPaBorpoplititionsNo. RANUPIO 264 dibralt@phaltdiniceFormulation of a
Selec@&e@ cl&g{%@ sE %qﬁﬁlgétr)llyr ﬁ}uéﬁ%%ﬁlpﬁ ghélg}ayfng cafmgsum(ﬂs suitable for
toplcaé éﬁ@}rg&traﬁgn arae YSouiFy C%Plﬂlﬂ Séief?ﬁ%f‘r Qp&ut iuthﬂa?orx gdrug, or nanoparticles

of a dﬂig&ﬁﬂ@@%a@er%@ﬁﬂﬁlht? au |a%n@éﬁ&@ﬁ&?§¥fé3ﬁkf@ f&’f tre@ﬁﬁ&ﬁ laAd/BFprophylaxis of a
he surface there CrOSS

disord AP R0 QRS RIS P HRT G R ATG R FIoSGIIEPE L aee rate of
removaf)&oin the pposichition Sharmﬂﬁﬁmhlhbedn efiectiive Ires1cE3>na¢mine of about 2 to about

24 houlié/ai%an@lg{(gfé’ 8Pl§thgghg%a} acg z%b?e a}fc%gg%cgggf%g tilp thﬁ%ﬂb]éshed
applicRaereimclude cr&s hnge@%boyfyd)ﬁont@@mg prdpusrs wﬁncﬂoﬂ)rmfm situ gellable
aqueo@g kél‘é!ﬁ&ﬂ s&%eﬁ’ﬁ@ﬁ Hpﬁﬁﬁﬂdn%'s%eﬁléﬁﬁt @%eeic pichid \x}lﬂhcﬁ are described in U.S.

rocess of eparin
Pat. Nﬂqéfl%é éé,u @n bshlﬁ%silr@blsnMOWf:ra thHp ﬂlédeé}H@p‘ﬁ}i“F]il bS| lggited to ocular
formulNaR@PaTokt Bt aAtifes Qg hbddefongRN FasE OigeOSklok RAM BFBulalis® for treating
. descrlbed for exanple, in U S. Patent Nos. 5,298, 262
migrafge v se of |onic O oud Point Mdifiers to Prevent
Particle Aggregation During Sterilization;" 5,302,401
f &obHdted RSl Ha@nRéqbpheati%arNd ee2®I77823favitSeledtivd @gclooxygenase2

Inhibilléégg) 9111(}18 Ik’%llgog%dsdﬁ fé(?ﬂ? Lél\/gf(yrca nefﬁﬁue&%ﬁﬁ%n%@%%%ﬁgé Salfp refers to a

therapeukw e¢mbipation ysgiul éihthFélfeaNéﬁ%p?@?thO&ﬂOﬁt REYRIRAY. Bl dsbey of pain

compRaRk a GRIM dn@sdy fOERBE & sdisttRN@ chtBbx h@s‘élﬂ #hibitoi ik omodulator, and a

pham{?aﬁ%t&icg §|/ %‘Sq%ﬁ r egef?]%ﬁléd:amg 08r dllgent ’(Hle cyc go@?/gen%]cse ¥ rﬁ? \b{ltor and

vasomodulator are each being present in an amount effective to contribute to the treatment,
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Aromati c Propanedi oates;" 5, 336,507 for "Use of
Char ged Phosphol i pids to Reduce Nanoparticle
we\o@ragmrs on; " 5, 340, 564 for "Fornul ati ons ConpCT/E520097/072054
AQin 10-Gto Prevent Particle 25 Aggregati on and
Increase Stability;" 5,346,702 for "Use of Non-lonic
prevei@u dmPhiriatiovbdddlayesfspaio DiddlererivaeonNatutgoars tnaudeatagoconstrictors,

vasod: fs gﬂ)tnk:f?(ghﬂgﬂ{)ﬁ Qge ﬁt Ghd beoﬁ@ﬁdc%ﬂstnct?on ? @/, duch %E reinlnin angiotensin

eparation and gnetic Properties
systenvagtﬁé@m&ts Mt Yaspdiaers, dzreétsvaw@ BYD, @B@uméham@ébbélﬁmg drugs,
hospHHdl1b§té1%Qe inBIHibAC 8y hdrh@etict,Q Eﬁ)@ﬂ‘l@ﬂ/‘tlcE ahll halie ox1de synthase
teri|ization: 399, 363
1nh1b1§rg 1t101%1phar eut@i 3CALS OI%&?F ]up%fa;erWﬁ z@éﬁ@/e(l:an cause unwanted

side- eh%ﬁt@partl cI es;" 5,401,492 for "Water Insoluble Non 30
Magneti c Manganese Parti cl es as Magnetic Resonance

T R

l\/bt hod for Maki ng Nanoparticulate X-Ray Bl ood Pool

Chlanppasticulgie aetévelxgehig-oRIRgRitIoDs. d sl dgpcrifgil g b . Ndlatanp Nioe 5,145,684

(“the ﬂfp@féhﬁ’ﬁ‘ta?e partlél,egf@éns%%% fo@'é po&‘if@dluﬁ@ EE& bitic or
nposi ti ons u ica 466, 440 for

diagn oSG T BRSO 10 %%%SPGF‘W?@@”%! i rfgeg dsedfianoncrosslinked
surfack-sBdylizeant rast Agents in Conbination with 35

Phar maceutical |y Accept abl e C ays " 5,470, 583 for

o e%tgoloc% og Ehgj%élag%ﬂ Qt%%?trn‘; aag:ﬁ‘i co Rﬁo‘gg W@ scribed in, for
examplggld &g B@tﬁ@tnN 0s.5,5434 8%8@1 862, 99@, bath Q@O‘Mellﬁ@loizf@rinding

Pharnf2 @Jﬁtﬁ%ﬁ@@%’ta%é’s%@ S. Pl}tléﬂpﬂérf '7981!3% ?o@@ﬁﬂﬁl%ds%%&@ df Grinding

Carbam ¢ Anhydr des as ]ﬁﬁgﬁ ntrast Agents for Bl ood

Phamrss@vtlcah%u‘{%?ﬁat fnd s Pé"ﬁm’l Wi M1 8o 0y oogsy of Breparing

TherapNaRaPsiipdseitnd RniliAgadahbgarfdleEr s as X- Ray Cont rast
Agents for Bl ood Pool and Lynphatic System | magi ng;

@ﬁ %%%Jl%tg :act.l\ﬁal\zllargglgto o tpogltllgat e%ieoNagg OOD E’C ! gu flogtexaompclé in U.S. Patent
Nos. 1298, 9@2 fov E6/s¢ off loblselasd ReiRayIoQdimrs tskrevge Ragicte Aggregation During
Sterﬂéa@c%l'5 7 %%gafﬁf@f forwm%'}feﬂh@é par@l: @ %S(Efogvth Bu%tntg 148 Hilization;”

trast Agents for

5 3181_736%6%% Bm@n@mtﬁm&%@wﬂs U56f514131 Ms@cqﬂamagmgo c2320, 2 for “Novel
Formih@RAF b gantp B@%um IRaSBIGOIPESiAdens AQAtAdh Hll%uﬁMolecular

e ShE 350 a0y e L 100 KR

Arom@ﬁmBmpEIm‘BhMest‘ibS‘)ﬁW@] foudteo sqpeedsPlanphdlipidsi tg&etlndd Wanoparticle

Aggregfl 18%955,46%& féC‘P%ﬁn ag?l?s(séoﬁgs 1{;&0 bhijiqp (,E % P{I%l 5%'[%9:%16

nmers as
Aggragatiopaird Inctee@ Stabiligs9,) 448 70D For “Usglof Ntoedomo ©1owshP@nt Modifiers to

Minirfz0 §n Lﬁf&ff@ A &Gt Bfin §§te§'h§£’ddn'3 é? B4&98 f9BrebQHation and

Nanopar sitions;

Magne%?mpréneﬁ eEXCWfSrnﬁ%aﬁﬁsc Rextiarfaasles: caﬁa% @>9 for “Use of Purified
Surfadd MIREITRIQB Préwent Quﬁ@l‘étA a@oh PwBihg Sadrilpaken; d§;399 363 and 5,494,683,

both (8t il Mo a%iﬁ%% B S i pppe o

Magth@M}inEnmbe Baticky apMagnaicS§sbeamce lﬁmgatrcgménEAgéffﬁs 750329,824 for “Use
of TY@QEP%%/g%ﬁ?gédrﬁﬂg& : Sgalb'?lgze 7%6%&3‘%6 9(? Fc}r ilkmg Nanoparticulate

ersi hoparticu
X-Ray/Bigoddies] Gpatrasphgerts Using Id)gb rl\é@la@éar Wsighglyos: 7@1113 dnrfactants;”

5,451,398 6 spﬁg fooﬁtrégia%%a m\%E tmséfut iﬂqwgilcaﬂiﬁﬁgﬁvqéu% 18,440 for
Nanop ar ((iatSSta i |ze | ecul ar

Forrrml.ﬁé)élls 0 Hwnﬁgnal@épg@ftl% §%antrasgAgg§s T‘Déomglrnatlon with
PharmaE@lItmall}’zitAlcOé}ﬁablé CQya)” TR 393 fof esleihoad lof P@ﬁﬁ@gbﬂhh@paﬁlcle

CompdahTGhitai TR REEPh i ERRGIRC S b gt 7,472,683 for

10



10

15

20

25

30

35

Et hyl ene Oxi de Bl ock Copol ynmers Surfactants as
Stabilizer Coatings for Nanoparticul ate Conpositions;
w0 28759073156 for "M |1 ed Naproxen w th Hydr oxyptDp$1007/072054
Cellul ose as Dispersion Stabilizer;" 5,593,657 for
"Novel Barium Salt Fornul ations Stabilized by Non-
“Nanopartian]ae Biadnb givi Mixstdbirbanzie rAethydisd8 22 X0 B8y ContrisSugants for Blood

Pool %ﬁ}é@nﬁﬂ%g Eggrtﬁluﬂ}%ag{nﬁ Oilti% Nanog)értﬁ:upa%@D%l%glosftf?:rDlmers as X-

strol ntest

Ray Congigiigsaents fxe Rippd Eont mislpymp&@élﬁtsystamdrr@gmg 3,518,738 for
Nan@ﬁlJu@dt@N@%tIDWrmﬁﬁﬁBﬁ@’e5't5Q§ 20Q e Nanoparbddate 5&10@ amlde

tic nostl G, r%onl ¢ Anhyd
Deﬂva%vek%&aa‘f} ﬁ%%&gﬁ(v&gé PEpby BP oo Nappartqy fiegostic
DiatriBysst Bdted Xy @intra, Nge&ts&BBBicQﬂ Pdobiid Dytﬁplh?atll?sz'ﬁyb@dl Ibiaging;”

5,543 %ér{]or celrs]ar r%é’lr%n C}é‘ Ra Lifoﬁlttra%c&jnﬁ%)ssdotns gongalm?g f\Ianopartlcles

5,5521160 ﬁ@me@rfaCe h@@ledNSAEDMaﬁ@arﬁo@@r 08666 98 ofwr aFainmgations of
cOmp%ﬁﬁ&soﬂ%dﬁ%?%gul 98 Libfd & §§ﬁ)‘iesd)ﬁ§]§r Fatgﬂ d@c”iés :93365,188 for

I1on o ravenous é Adm ni st er
POlYNKﬁBB%BiQC&QOQPB/HF‘é? ﬁm&srcherMM tie dor Mgnpppiigles;” 5,569,448 for

“Sulfft&y NoRli6aé B@dck@%lyn%’l}Surfa@taﬁ)ﬂa@ ﬁ@cﬁhzé}\@bﬁﬁﬁgﬁ%ﬁl\lbh@}ﬁrtmle

Compg%gﬁég 59ﬁﬁﬁ§lfqr #grrggl,aﬁgls Ogljfl}iygllp %I[]g%grsﬁcglﬂte\%lsperswns in
DigesSblel@ils ardtasty” 6, 068 858 for I\/Et hods of Maki ng

Amdsl\’lafpg'f"&r el 1%' L an? c%t@{)g%@?st %Mﬂ? §cmh% IAtngdrldeGSas X-Ray

I nunodeft i enc ease
Contrgg IA&@D'@SfDICB@Qd Paclargtlamphare Ssstbm Igagsg; 22573, 610 for * Dlagnostlc

Imagmé bR ﬁg%@ght@as’t:%r Ak aty 5’7337 @ffow ebsib NahSp NaRIAX @ﬂm

I\Iew ol'id Dose Form of Nanoparti_cu
Matﬂmawﬁté’fpwct@emr%@@ Forse: %7e‘%ff%d§lt%ﬁpeﬂf@a%‘iﬂﬁglonwwa| tée GI
Tract USingON Fél@lbbéSlS@dbhlizl&& bl @fi Bk Medléc@ms Wi ghly IBfear Poly(ethylene

bR 5 L, H A 200 pac

in CothNefatibn wéttl Phermosehtscaly it aeptablg (Naysdp@api i, t43tor “Butylene Oxide-

Ethyl% 5(97?[1? Bg}% \&(ﬂ)@?’%ﬁaﬁ) I?acft%ﬁs %'\@ llﬁﬂg%ﬁ‘ é&atﬁngg fof mhbﬁhgtlculate
Commalml@p&r picell &5t déilled NﬁBfOXCE“th Igiyexypsepyl OsBulgpe as

DlSpCPS%g% Sabiliyatt 2893, GS’PfdiiS‘N%%l'-cf}kfri‘ﬁgalgpéi%dlé@&l% Stabfﬂ‘PLred by Non-

partlcul i.ons 9 for. "
ionic ﬁ@gﬂ%&%ﬁrl 6&&30'5'@8 §|f0rD§§§@reB§eg§Pﬁff®talé ev]ﬁa@%vsvs als;”
5,628f081 forSthpd)v@ﬂSFerrhlﬂﬁﬁ@ﬁrdf il @hRroGaeRing] ]Diagﬂ(Sstlc X-Ray Contrast

AeenSHIP R SR DR LRt cRIP So e it S Skt PG e

Diagngsd@Bli8tCarbaric Aahwmtte@ss weRMNafoptaast Agahtate Blood Pool and

Lympggﬁ%gfs'}l% @rﬂﬁ%h@“'g gf@ k@o'a%?{FglﬁC]getﬁ%gggghﬁgfn ‘Pharmaceutical
Substangss;h §efd 81949 quarI\}’é\PP'ﬁQClD? Genpeling de R (dEnaptompifybuprofen;”
5,747 00k Aelf@mrc@a&hf@ Bcesihdthabnd Nagdpartide DRpeRbhsf 07,834,025

nopar i cul ate Si 0 sin
for R R B AR EH RO BB Y en Tnduced Adverse
Physi&baiohl Ré’zeflom% D582y I'NSadiwsml it Fasubtionabdetliiman

Immugo%gé:ieég \/]{ug{s (H ﬁ%ro%tr ?es Infhﬁ)gttozsa%%gé}h\é\;ﬁélﬁS@ulrflaé@ gt;ai;ilizers;”
6,068 85 ot é\acngodsmfrmﬂcn@ Nayoirpspltin Herntul®jond 2f Feamahor

Immun%éffc?éﬁ‘c?ﬂqmly?f{h@ﬁlfo%rasé\’inlh Hifd ﬂY?l%l_g @eﬁhl%mc S@teréeSStgﬁglzers

Scal e er eof

6,153128p fon ilpjgrtable Eeﬁp@hatlowfdﬁ%uoga@ﬁulﬁ@%%%%u¢ 53506 for “New
Solid Mob@Bérm 6f ROEbpaRfule Nager®eS 6220180 RaVviMghéds of Treatmg

t t d
Mamringlrgjggt% Ig%&rcg}/é{a I}CS]%TTTI'E%I 1ogs é@lél%%%g Ilfallg]}lngc?e?lclency %drus (HIV)
"Nanoparticul ate conpositions conprising copolymners

of vinyl pyrrolidone and vinyl acetate as surface
11




10

15

20

25

30

35

stabilizers;" and 6,976,647 for "System and Method for
MIling Materials,” all of which are specifically
wo p@onporat ed by reference. In addition, U S RaI/881007/072054
Publ i cati on No. 20020012675 Al, for "Controlled
Rel ease Nanoparticul ate Conpositions;" U S. Patent
Proted8a hhhibiadrs 510,264, 922 Go2’0030H 76D X drofals CohlmopaNanqualtatle

Dispeg%(g‘[as %78& gg‘ilo?t ﬁl%ds f& Prevehtt 5 @rysltjéf *érb | onsr%e!}k?cle Aggregation in

for articu nmposi avin
Nanopystielp §empesisiossir 6@8 @ 8 6 5031 1Usg @f PEGthwat]pg(i Bipids as Surface Stabilizers

for Nfﬂé?bﬂtl@@lta{e‘morﬁposu?&lggf Q23D herrap@l Qﬂﬁﬁfg}g%ﬁ?ts%hd Oral Dosage

FormZ(?gO?g%lJ é@ﬁo*{og%l S ?’?Ba(‘igp%rp@ﬁ%te%sg%oﬁ@ oo

mplrlﬁlj(l}g |n eg%er gistic
Combéuuti oneif h@dgfn&fnctﬁijrfage Sheilizeodrel ]D@btyﬂ ab@atn SIQfosuccmate 6,428,814

for “gg d?lgsal{cé Iﬂl%rﬁoa%%tlecu%gt g\é]glgg %ﬁlga‘f%% A mc guéa e a‘tflﬂzers 6,431,478

for “Somipgeslet Mdh3 6,43038] f@atMethodsubi Tm‘gtmr@Dm D@O@B}O(MH@. Upper and/or
n S ¢

Lovel 8Ll P 908014008 S g R mbie

Synergistip Compintian 96 p Epbimericatusfage P jahBizgiganst Diostyp 8edipmorigfosuccinate,”
6,582 08 folP ipatatiRuil ba‘hﬁﬁfyoxﬂeth@ﬂhngzo@ 566384 o2 “NahopdNeMhte Compositions

CompastsBaBBaBRETT Gy ospRie] 6gR2aas tﬁtegﬂ%'&'&@fv‘{hpgﬁ%mﬂhng

MaterU.lS 67dbon2 féiiSimatleldateniVINDand2ie o 38ét81;F 618 13767 for “Liquid droplet

aeros%%ﬁ?%?%%%i%ﬁﬁk%t% %ggg%@fo;r g‘p%%glh&gsshaam aSCOHE)l%Bﬁﬂ)n of
immedigtepekpse amﬁs:ocfroléetdable@sménawmmtlwr g1969 EYord fqreNag@m’tsculate
comp&élt?bns%h@ﬁ%lﬂ?%@bé@ﬁ%ﬁ% Vi1 pyn 8042288 %ﬁlyfl %etate as surface

no articu ate el oxi cam ornulatlons Pat ent

stabilipgip] 2845048 for FoieanumeNsogionMlae Mateatql% a¥bpkwhich are
specifi@IN@IPRREd by kbfErenfA L AddiffODIU. € AP4t€T P¥Blicatidd N1 96820812675 Al,

for (ol gD R BRI PR G oot st B8 oaer HhBfic e oy

20050236 8iTgkefof GNamopadivpiates Fibgatp Bbinullaigs; "W). S. PRatehtblication No.

20348 £ B ST YRS N0 b e U 5

PatenpPypdisatigroio ci9p 851 3004 ey, "Nagogartipg ate meegepim [fpaattl ptemmsNdJ - S. Patent

Public@0f XA 28550 119664 ﬂbpv@d)mf)éélt%ﬁé'cﬁﬁﬂ L %ﬁﬁp&ﬁéstdn‘aqﬁethods of using the
Pat ent Publication XO % 34 for

same F%W@&F%WHEB%B‘&F‘?@SW agepf @%Wpa@ eht>: Batsnt E%Rhcaﬁow 0.
2005020843105 SHevelhétﬁa?&ﬁ%ﬂ@@ﬂﬁSnPCﬂilﬂJm%ﬁ?Pﬁlﬂﬁaﬁén Nor20050042177

for "ol el SRkt BB 3587 LS Tosm s FEMRY, pagog 1091 for

“Gel gdiilizkdmanopattulatelheatie agent wmm)grmns 'U.Y. BtenP&uklntation No.

200500494 1 £ }*ggv&%ilpé%%ﬁ%§%gn£ 9, #X%%?EPQQAEBH No, 20050004049 for

per oxi e tions I catlon

NOVCZW%SV@O@WEQSMOHM%§a?ftt?félﬂuh¥l‘éat19§é‘f ® @Q@%&w for
Nan(ﬁ]ﬂga{c@m@ {18mERTBASIILI SIS, U.SUPSentIalbEi0htiJAUb 12081058757 for” Liquid
) 20040 33%%7 for I\I% oparti cul aLeU%OEFOSdE; bglns of
dosagSﬁa@Ba%ﬁ%% STaRIG P culate) aglivesigents terefiybgifatigy No.
2004(2@9@13)@32N2ncfpamcumm|amxtdamlﬂoahelaabm '0U.S. Patent Biiblzagon No.

L. ter, .39
2004@@@%%2% | Igﬁvﬁbfﬁu%s%ﬁg@f@f@%ﬁé U }%e i Ehé latign No. 20040195413
r” Goyaptoaitions arfcomathbd feronidlittg ia@rialpdtlent PPQIMI Hlxbht:atmn N 20040156895

for * S%QQ ﬁg é%gﬁ]ilsfc%h il ggbuﬂﬁ ahVQJ ‘$ Fé(téﬁt%h@'ﬁg)n N& th90S5tent Publication

tent Pu Ilcalon

No. UkelaeohPyblcalia Mop Sl 04seiaI o0\t AipeabligeorRpasisiper:” U.S. Patent
Publi®@@by 0s 2004016 0903 AL NONS iriarkkiSoloff@t @fiposRidak i qas] PieMPublication

No. 2 BTSHRPT APl py el soRR PRI Pl BiPTRalSY NS 20040105889

20030185869 for "Nanoparticul ate conpositions having
| ysozynme as a surface stabilizer;" U S
12



10

15

20

25

30

35

Patent Publication No. 20030181411 for
"“Nanoparticul ate conpositions of mtogenactivated
w@e@rasw7y MAP) kinase inhibitors;" U S. PatentPCT/US2007/072054
Publ i cati on No. 20030137067 for "Conpositions 15
havi ng a conbi nati on of i mmedi ate rel ease and
for “loemntis@isite tquidldessee fommay; abt e Magni Ea;blicatlbISN oP200dA1 05778 for “Gamma

madlﬂ%)‘%' Jr&afid 8£ho§9rucﬁﬂ%3é%i!19§9 t{ 90 S, %&?P?ﬁﬁﬂcﬁ&&@k‘é 20040101566 for

mposi t1 ons conpri Ssing

“Nov?hhemya ﬁ@méldaﬁampﬁypns@\c@t &’eteatsPlshhcﬁta@bN 9{%%40@%7&% for
“Nandﬁaﬁicuﬁﬁé Eéﬂorﬁé&?ﬁdoﬁ@ﬂip?&blbl%t% g%ﬁ&égtﬂﬁl@tz’ 8;{3 goFatenttPubhcatlon No.
cul at e nsul 1 n at en u I.Ca
200409@'\'33(873%*7 Sy ananaFiou|ask FRIBPUSHION |°5ﬂn&1ﬁ$eé‘ﬁi}h"g“mlt°§%r D '}pﬁ@ent
Publicisiof N oa 280vI0B 3 02afoe “Nhrddpadicuhitestabl fﬁrﬂhlutaﬁplrlls AhdSovel sterol
comblélaflorpst” E%b ba%%%&%caﬁ?%%gsﬁ%ggﬁ ]%%ﬁég?sre{] arn%%%i?l:’llg%tteingﬁtatin
formuIMalonsz(JGQS 11%96716 S’ubﬁcntioh%ﬂ’@%(@rhm}ﬁefbh oRrfgodeliveilyl systgms and
meth(ﬁ@t’ ’ $aﬁﬁent%@hg}t§n NeRbe0Behdd fbfi‘t‘{\lgﬂ?#ﬂ%cugﬂg %ngggﬁgﬁéll

ar at us or sani tar wet m
fOfm%W@b&rI@QV@hP@V@)Sa%QhC\?@bH@@ﬁBS cHn%d’@ranB icatign Ype20030215502 for

“Fast 3Rl ini @dkd 0¢ fbREOHRE, @Lﬁjcea)fnﬁlﬁfl "EOGE Palelt P@lich€dH M6,

20030%&5%#;@“ é]&ﬁ%é?tlgzlu ae% (I(‘)g%rl]]%ogmoné gnasrflag ggyfsql%gsga surface stabilizer;” U.S.

Patend@sdichii@sNoaz00parg lidd ufat eNamepoxcdamchbopotitiatd afnsitededactivated

proteihzl\/ftﬁﬁ‘é%ru?a%g %h?lgto%/ U § ffealie%a %SbhcAERﬁ Rf%oﬂéos%'f%d 7 for {‘Compositions
parti ed, TOr 'exanple, in

I'e ‘conpositi’ons are
havingja gompgatpmn o nedidte Tg8asadnd tontrolled melpasgichanacteristics;” U.S. Patent

Pubh(gﬁgﬁ %6%%@01 r@g’@l 6B E “Iﬂﬁﬁif'pgﬁfcuﬁ% &ﬂﬁﬁdﬂtfhﬁ? @blﬁbnﬁﬂg %polymers of vinyl

ki ng Uni
pyrrolnlangiabsl S FRSGAY BHOFASEPUBHS O éaﬁatenté’elbéewam 20030095928 for
“Nandba&&ﬁm@ﬂlsﬁm UM tHesht Pablidylikh R, 20008 TIOR-S ZMdthod for high

| F | bl
rousiEitsGefing bR A gl ey i PR SoRite: Pobfcaiion No
200300832 for SDrey dediveryBybeappk nytGds.” Bhﬁti]’a&mt%b]maﬂoamd) 20020179758

for “S&’?ﬂe}é&oa‘i’@ metﬂ(?pfo? E] ﬁl@lﬁéﬁ?ﬁerle{f tapg ?lo% L%ﬁ R %g?tﬂ No. 20010053664 for
“AppyRtus s saRigiE esh tilbined qﬁsﬁrémr@n@naéﬂmte bgftlwer?@@)mtpy@rra)p@@ons and are

specﬂ*iBéllWﬁc%O;%F&t@d by PefdiRBcdr Obl em wi th conventi onal
hydf ocodone formul ations is that they can be habit

BBt e Rubliden sy 200t diiod dihpcgulatoymeloxicam

formu\l’ﬁoﬁ@()ﬂés’kﬁ@@g BarBpditicda 30 ¢10xi2 a Fornedlidets and Mihearperated by

referf:hpere is a need in the art for new conbination
onp05|t|ons of controlled release hydrocodone that
provide alternatives to the existing conbination

c dvmpshaussmall prricle garepasiions ateedes¢ioheds tor exdmels, nHeé§ePatent Nos.
4,783 mt%@ dse <rakdARRYCOHh Eé‘Eoﬂ M}@E@ ﬁ\éréoflats ArdinfBroBhi Q%Entof 4,826,689 for

o he pre ent_invention to 0V| e._a conmp sitio
Metf&sirﬁﬁ% Mskig Unifrophy %sze% Patgles ﬁr@ﬁbwa&;&vsog blg Oggnic or
Compib&ﬁdls\faﬂ V9B 45 hevr eMethdd ot MERinRaA hi€sim-Skzed Particles From Insoluble

Compggﬂ%sr, g?%é g%% ? ti}radsi A ’eg8é Elggrt%g%ﬁ% 9%%%9?&1}‘[{0%2 of Uniform Size for
Entrap;ynig G}_as)thlei_es:Wmnm sidhiylefmds;i’ ahe 8, AMBHEH, for Uplbrasmall Porous Particles
for Eﬁqﬁglﬂ%@gﬁfs{) Bh& @ca’&@{f"’ fx‘ﬂtof }?exehg@rﬁen ofild %g%lts ﬁé hereby

ease pro er obj ect
Hmoﬂﬁﬁ#@%bYﬁﬁ@ﬁgﬁto provi de a conposition conprising
nanoparticulate 10 neloxicam or a salt or derivative

t mee efblerh m@wasbvmiohgmymdcbd@wcf@ﬁhﬁ@hb@ds £k 8§ an be habit

ocadon
formmg dlr hereds a heed in the art for controlled release formulations that may alleviate such side

13



10

15

20

25

30

conposition in which a first portion of the
conposition, i.e., a hydrocodone or a salt or
waleoorastorve thereof, is released i medi ately BEDOS2007/072054
adm ni stration and a second portion of the
hydrocodone, or a salt or derivative thereof, is
effects. Me@sed, thayi idh ynead inghe am formetv @midedtayn qoerpositionnofacontrolled
releasP h?%@&ddéﬁ%%‘? i)roleée él&r%@%pﬁrthg Qh?t?ﬁ%q&)fmﬂlnﬁlohr%ﬁg)gkiﬂgns. The
rovi t1on conprising hanoparticulate
Pfesefmsn‘fﬁéﬂ@lkisﬁﬁﬁles ﬁlﬁsean@dﬁ or derivative thereof, in
conbination with a nultiparticulate nodified release
conmposi ti on conpISUNIMARY OFIHE UNYENPLONt | ons  of
hydrocodone conpri si ng particles mhich upon
exhi.b

oTib AhEhER draPe bRl Prip es sPpBoT TR T Ripgnanopartieulare
meloxicand,idre smllt bhderiviahiee theenof,iic abinpinafibrestthwaenultiparticulate modified release

compg{:f% eé‘% Fﬁ%ﬁt%a@?{v%c}?%ﬁ[a%ong be ljéﬁh'@codgﬁé Q&ﬁy@s@ﬁ%%&rﬂ&f s which,

upon mléirﬁéﬁﬂtlﬁ)l@: s %P%ICHQ oxlnbit @)hll@adﬁl op ugtingedal rfdeasa erafilat i ve
thereof, in combination with a multiparticulate
mMagiofHee Gb e&l o %&nvéﬁmﬂ(lé? td prefide QrEBRIpSkifien @ém*)ﬁ‘ﬁﬁg articulate

ulatlons ne-c i.sin artic
melofih B P S S 0% 1BEOTBREtioR 4B Rerg S gﬁf% ifigrocodone
compd)ﬂﬂlmmewlpth)ﬁ ifire pogtival/ ddtheacqmups ol £e. pd Epdracqaooé bt €salt dr derivative

thereof 1s %legsgd ﬁﬂ&%gﬁ{elﬁgéo% dérg}zlls{ra?on %[de steizgr[h e;%o?tl(ﬁr{ 8V tlhg ﬁ?}&ocodone or

a salt or dfan@am th@reOde$ ral@tsch@ptdhje afé@fan initiabdatiy peatodan a\hlmhdaé manner.

mul ti particulate nodified rel ease conposition

c Wﬁh&h&%bﬁ’&t Bﬁﬁétlnxte%o@@%ijoaﬁb Qe t)smon compnsmg nanoparticulate

%ﬁéocodone gonprlsln%(0 | es wh h, %g dified rel

meloxj M &iSpls o1 qpvlagveathﬁ Iféﬂlcomggl)atlﬁl? yihadau pﬁtl&glﬁig modified release
comp®idr J:(ﬁnlﬁﬂsﬁlig ﬁﬂédsﬂﬂv&l’@/popﬁldﬁﬂohﬁbf E}Qir(édaﬁoﬁ)é aiﬁpq@llig)f)arheles which,
upon Cglgbsgrag dei yr?Ba paglle\%/l é%]xlglég or mgy\gr}ocfr’al I%%ase proflle that results in a
plasmsg pbafilamtithal thgrapewticoly Bffectphathbblglmcaparamdters

therapeutic effects 30 produced by the adm nistration

Offt it Wy @Hler %Qfe@t Jfﬁhéjﬁl%@%rf 18 éﬁg’vﬂé X@&nﬁ@s‘ﬂﬁ@mdnﬂ;r sYng nanoparticulate
Conventi onal re uent Osa i.nmes i n which

meloxicamp o arsalt P’éﬂ"éaf%wf theyeods a@@bﬁeﬂﬁﬁl th S pRH ARG R isqmegified release
comp@ﬁﬁd)rﬁ@ﬁrﬁprislﬂ’(g,ﬁdft\lédsSt\xtd/@pﬁlﬁitﬂoﬁsGifVeS rise to a pulsatile

fil
nyarof B o Bire erisio O bS8 T st Py R it RGP sTFER: gpuisaite
release podfild,Rndis e pwisttile plasougitsfiler egi ons of | ow drug
concentration) devel opi ng between consecutive

i . g
oLt 3 g BBkl P R L ampation oparipe
nanopapisifaty @Eloricant opyy F%lh@rl Jesivpti vesthareph of wr@@)lam‘@lth a multiparticulate

modifRAr felegdd dmpoRitidh FBmplisidh 6elead Wobbﬁﬁl@@&ﬁtdf%y@ﬁoﬁg&d& compnsmg
ssoci.at ed vath them For exa t he sh” out

partcf Scloubty AHET A 4 PEETE A8 Epseriae BONge ALATLE P antialy
similapfo ﬂiaepmm prefilbgrodesad ppdicadnasisbaem dfhou@hinord IR Hesage forms
glven%g utemlg {ﬂcg’og gslts%sé&]?laﬁ glul%]llcrgghe %ha%lg %cﬂ%mg %e{aﬂgutlc effects
produpcmﬂesnthﬁ @dmﬁrussttaw@n of @Ivapemoteol Radgsegptsgints |gm¢ncsecmmtlshlm g
nanoparticulate neloxicam or a salt or derivative

t (e {tionhINr&RER RREJABgiMek fin & hEAH iR Rchtd Fél@a@@ @R) dosage form is
sition, conprising hydrocodone, or_a sa

adminfgfey 4t PYBOISHEIERTS DRIALR E1vES Bietoa Pt Yaueerokle. In ths case, a

peak iy plagde ﬂﬁlgmoa&m&aﬁblﬁ)fsl db@eltfétahftcﬁfl a!dmlmiattra&ﬁ)ntdﬁeac}pﬂaa@se with
troug%%%%%%f%‘ %c%g]]lejc é) éf:é/ﬁlog [Fgﬂ\ﬁsetglrcl%bsegﬁtlxéeu%cf@131strat10n time
profile is benef|C|aI 10 This type of profile can be
obt ai ned using a controll edi4 el ease nmechani sm t hat
allows for "zero-
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order"” delivery. Thus, it is a further object of the
invention to provide a conposition conprising
woanepsnrs cul ate nel oxi cam or a salt or deri vBE€T/UB2007/072054
thereof, in conbination with a controlled rel ease
hydr ocodone conposition which in operation delivers
pointsh ﬁdctlodcoxdgmegims (ands thletr ro&rultdmrpu\l@tilw;ﬂasmvepleﬁfe,s) hdve particular
pharrr%u{)l% la aqldc' {ﬁ({}ﬁ;?éuug ref %s%éﬁ&qq,l}if}r@gﬁ]lr.e [é?reéaigrellple, the wash out period

arti contro

prowcteérbadg@ talloefs OEthmpﬂaématCQnﬁqmﬁgéolu pibp aete esweanrpealgy leas been thought
to be tSREPKEE fAREr Gl RUTERLY biprEN@itiHR ph@ht gl%ﬁc% tgaftaﬁﬂﬁs MBS of drugs.

6, 228, 398 and 6, 730, 5 to Devane et al; both of

mﬂ#ch are |ncor§? %} ¥ reference herein.. All of ?

r dPE P TegoR PR SRS oy P gy cared g rpaageae
meloxi¢udt, @i 2 salAnoddrbfatiobjhectof ah combinativienitharconsolial jeleasd @enposition
compﬁmﬁ% ﬂ?c?r%!:édo%@ O%QJEB}} t0§ gglgvaartll@g %?éotfl #1:%@?@ 8Qe%9tlior%1 produced a

hydrogesteini rpaisrr@rpr‘vﬁﬂp thag ebmmates| the tpeaky emd e tiopghsd Piraduged by the
admlﬂMfa%Bn SHRSS 8NhbR! IRYdds8SUGESs fveR |séciﬂeﬁﬁ‘$lﬁislf Ellﬂfh a proflle is beneflclal

devel opnent of Batlent tol erance t o0 hydrocodone,
This tygq of RSP {90 P50 (pened pging greoniaplbideteagpmeehanism {Bieallows Tor “zero-

order’t dalBBEy. TRud, St it @ fludeNobRrtEoft the indes@getolplotibE€a tOmpdfion comprising

erodable . fornul ati s,.diffusion control.l ed )
nanorp R Pl PP AL deaht Pl o tbinEfnoich a sgntrotled release
hydrogerlsinh eompbgitct wbichtih epd:rat\i@ndidlb/nrsi lydt@opomey bde sat or derivative thereof,
in apﬁl‘é’%héﬁl bﬁ@r Jr%'z%ﬁ?&rd&%ﬁf?ﬁért i on capabl e of releasing a
rocodone or nanopartlculate mel oxi camin a

blnndal or multi-nmpdal manner in which a first
p&fultipaitigilate meodifded qpatioled glease eqmprsitiRds simiasde Hrosg disclosed herein

are dlﬁﬂos%ﬁ 8 cRirfel dYhd UARed Stalk PricdENSs. M%@%fand @r30,325 to Devane et

o o G S T i P AR bl SRRkt i s it
may allsel leafeedt thafeirer a respective lag tine, to provide

addi tional pul ses of drug release 30 during a period

o%nldﬁle} 81?3%%\%’1}&]?( n{[/lgé{{tio%qy gozprobltde a oﬁ‘%og 101?0&51{)51!11% nanoparticulate
melomﬂmprqrguspﬂg or dertiepue theeagf.dn éombm@sem with amonﬁoléeﬂ telegge composition

whlchds%'bbt‘e(ﬁﬁdll‘fl‘:‘reﬁﬁ%g 6P&liminBtes B¥RIREbP ANV TAtéht tolerance to hydrocodone, or
mul tiparticulate nodified release conposition

a salt pdggpalyqithessol east two popul ati ons of
hydr ocodone-conprising particles in which the anmount
ofArbblier objectart tivoineermhiiv & fonguiad eatssaga it the féint sf erodable

formu@z&f%lﬂs a&lff?ﬂ?rﬁéon%l%llegrfgr Ila%ong r%sr@oﬁg rﬁ%ﬁle{i 95}muflz%t{1olﬂg

AnOth?D n’Q]GStI thlﬂtlﬁ’laneImB)n\AQOZ@OWdi 5@017150113@'@19&0@711}@?121@5 gapabde of releasing
a hyd{dR6d GHIRY A thaREp A R&u1 R0 ﬁleTHm&B{ ﬁl PG U8l sERIEdh&D $hahBer in which a

t he one or nnre addi ti onal ul ation of particles is
first pgrthaélj 0% rthep%:ltltvp We@psqd@thm@ %}plytqli@ftgrn%d@iay e do provide a pulse of

drug Ifarebsevh@dl ohgloe éoed ﬁ&dﬂﬁ(ﬁha‘l b@m@ﬁﬂ@pﬁ‘ab h!y@ﬂ@coddn% or 8 n}ﬂ(ﬁ@paﬁlculate
urther of the

0 r
melogith SaE B M Dl R R L RE bty Pt pERRyST aroe release
duringapapat ¢fiupubatventygbaxdictasn or a salt or derivative
thereof, in conmbination 5 with the nmultiparticul ate
f
Tl (R 5 ABRCCATIOBEAR, Wb REGIROGUINER G
nanop@ftg:[ulaéq)glg]@élqam, /i a éﬂlt Wdig:@lﬁagwhgqqgf Hheanbination \ylth a multiparticulate

modlﬁéa%khﬁm&lﬂ‘éﬁl@ﬁ QomPFilg anlehR tWb |pbp1ﬂ§t%ns/'8f %&@@Eo&ﬁ]@%ﬁnpnsm g
nvention is directed to. ceut i

Pamc@é %ngé‘lﬂ%%m@ﬁﬁﬁif g o8 MULBAPH §|“E$r8 B D |fH§t Rogulation of
partictelés a m\ﬁﬁmtploﬂ:rbnaffdhdaamblﬁtt whdelwne ©alhloye agive pig@bdients in the composition,
carrier, as well as any
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10 one or nore of a nunber of desired excipients. One
enbodi nent of the invention enconpasses a conposition
w@opns®irng nanoparticul ate nmeloxi cam or a seECT/US2007/072054
derivative thereof, in conbination with a
mul tiparticulate nodified rel ease conposition
and theamprinsofithe abe bie@aste dcvipe ppadiaitts imrtbe ofie or more additional population of
partcll &0 2RO G AT LR B eith€ e mUREAEH D indiifiens in the composiion.
nEIOX|can] or a salt or derivative thereof, is not
afltfis yeterdfugsier ohieqt ofthsrinyeasipn & Bioxids a setid Josagpjfeiat comprising the

compbm&ﬁédmsﬁﬂgendﬁebamﬁa@rﬁ&meﬁhtcbrcarbaltlom d¥@¥atiRB MY, in combination
the .I.nventi on enco a CO oSl tl

L ment S
with (8 RSBy 1a0h BRg SR e S oo B PR Pk NG Eo prefered
dosagd ésrinvatt the énvichesrenfa, solid ocab dbsagatforan althédghaany pharmaceutically

aamp&ﬂ ngggtﬁﬁﬁlgégeu |f|ed rel ease conposition
eas mo popul ati ons of
hydrocodone conprising 20 particles, wherein
adviioties pipaet rihomvenioniadupried focphiagmecerEsad gPmansitiensgomprising a

comp8tibsdcobdin Arof (AS Irﬁf@nt%rﬁérﬁ d Iﬁmnﬁh&%ﬁéﬁll‘@c@éﬁtaﬂl@carner as well as any
adn1n|strat|onE§3 he nanoparticul ate nmel oxicamto a

one oksBfeRita nuber P UPAERIPFR®al | of the enbodiments

above, the nanoparticul ate nel oxi cam particles have an

elUne ehibodimany of thgeényparibh eh@ngiages afcompssitibinasmpdiing nanoparticulate

. t . on -
meloxﬁcga(%? of rgl]saleta 9 %Q{V%tzlgér ﬁl%%ﬁ%f G}E%gmgﬁlqﬁgﬁ %?tg%an%uﬁ?g%{:gla% V{nn?chled rel‘ease
Compomorsmmﬁengﬁt leasetweepapriatians plalrtdredodgne-o@nmigigg particles, wherein

the Haﬁﬁgﬁkhgﬁcgﬂﬁﬂ@gfﬂglsc|OseS a nmet hod of making the
nano&ﬁrtlcu ate nel oxi cam 00W£05|t|ons Such a net

nanopagiqy it WElOX i3, OF ﬁeét rleriyatthetsal bsal?qt affegted By the fg{i or fasted state
of a shif@&tin®eReng GUcdeacah abhposasn.for a tinme and under

condltlons to reduce the effective average partlcle
Z?ejet%ﬁ,]oth emgeciélglglﬁtt € ﬁ eﬁltt;uog ﬁr?gogltlpoaIs seg Sé d;op@g§1gan %mprlsmg
nanomﬁtdutwksmcfoxmaeaprre metlt <|>m;tclr1uaimwgthtmt>f motorhbimitiendwito p m@@particulate
modlfg&l feﬁfeaé télél%% rcl&gl Hsmgg{rﬁgért?gg %t 1919% sf %Hhre&go?o\?g comprising
PaﬂlCE‘ﬁD‘M rel@fadﬁﬁ@stéaﬁw&aﬁ |ﬂ@q lé?fﬁloﬁfiftlﬁlﬁételfml@ﬁ?@férﬁo £ 8ulecd Vi géasted state is

bioeqtilvARAGL a@hifibtkdtioNRA e ﬂa%bg B66u19k mdIBEcA 6 6N a fed state.
conprised therein. 16 WD 2007/ 150075 PCT/ US2007/ 072054

O R S5 G AT LA e n i
avera etize lof hﬂsethum laboxit a6 wini, ednd prieferdpe nlad camprise at least one surface
geapropel prieferaip p

s PROAGSS.on O TR RIRLLY B RUBFANNE AL b Bty
t wo |nned|ate rel ease hydrocodone dosage forns given
s dfisdprandion yurghey digclosesoethed op ralimgithopangparticylag melaricam

comp&lﬁénspshdh £RBGOY cOMPriRATBHabih tlh@ n@tmléunspmue@ Wi@fat least one
suﬁmg E@ a dpsage form The bove ect realized b

0
A5 A R HRICET Ty &%ﬁ%ﬁ?&m 86 Fre o BEE B cle size of
ﬂwrndbxamaqhﬁummtdemsﬂamu%euwMEOQﬁf in conmbination wth a
control |l ed rel ease conposition having a first
r ..
pgﬂ??ﬂ%@ﬁt n%ge%{)fé f‘s'szgg)o% c'terdstg gﬁeglﬁo%s %;f Itrg 81%&511?&5?&191%%? A8t limited to,
the treagnpirtios paig. %pr@l@r@:s@mad@mpure@mg @riogfgefpum semansiag a therapeutically

effect%ra&ﬂo%h%f thd B@mb&s@t’i&fi&qﬁé‘ %@&&%ﬁ%ﬁ&@&%@t bﬁh@l%nfgdal release of
he second ggonent further conprise a nodif

thehW#ﬂQQQ@%3%%ﬁﬁﬁs teFIN: conprising a rel ease coatlng or
release matrix material, or both. Follow ng ora
delivery, the
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conposition in operation delivers a hydrocodone in a
pul satile or zero order manner. In one enbodi nent of

w0 b@7itsopent i on, the conpositions of the inventPCUS2007/072054
delivers a hydrocodone in a pulsatile or zero order
manner during a period of up to twenty- four hours. 15
Tiehgrrobgetstofitviamentomn intlhde presisoantf nainke daihyed@ageform of a

hydrog(ﬁcioin\é %Pg a?fan(ﬂ%égtfc%? %j%@or aﬁglfn @hl%ﬁl ih,d gEra‘u?f‘? rﬂrgda&c'eé/ £ g][alsma profile

dosage f ation to
substangigHyyainfilas to the ppsemaprefile Iﬁﬂ?@uc%bbﬂlé adavitistprtonef 4p ymmediate

releas® ﬂl‘}@ro@ocﬂﬁ% d@&jdgerfbﬁ§ ?%rpffé uérﬁfﬁ[l? aad AdARd BPprevention and treatment
.conveni e nd _conpl.i.ance. é}é hani sm of

of paig GRRGIHP1S S‘? ‘P%Q@él Ftéatlﬁln 885 19%e, but not
be limted to, erodable formulations, diffusion
c @ht nbdveadjdony arel keallizexhby abempsditdn cong@idvingod hadparticulate meloxicam,

ora silp {; e Sggﬁ\%‘tﬁerg’a‘f R %éﬁlgﬂat?cﬁ wﬁﬁ) ]atcgl(’?trélf)etdgglegs% %ﬂ@gltlgﬁ having a first

Compelfemé@@mprmm & fivse mppldmtwmﬂ lwdbmd@@fmlrthlw g esLong component or

formu¥RIR! LAIERIng réq;eccgﬂaleﬂo%{lf%ﬁ@n of Hfd’r@&ﬁiléhé ﬁaﬂﬁerg Oftfe Hy@foc%hé)ne—
treatnents requiring hy r ocod one, | ncl udj n but not

compyisipg p@r&c{eg of {Iﬁéeqq{lgépwﬁper&furﬁgﬁr ﬁo%ﬁgﬁ § mgeidied release constituent

comphif$ @lidleghe ¢OMinodrireldadeehRAS endt@Talldr dbitto FSH@&K/ﬁ‘ngﬁzﬂdﬁh{/@y, the
fornulatlons foornmul at i

comp i AP B L b oS L Sl HerB bl Fpaher. m one
embodimeandf tthn invanpar, theoepngfositioas oRthe tioteation dslafemawhmocodone ina
I ' t.Q,.8
psF RERTELIPTRREElbal AL AL A TEEEs, 0,
rel eased over an extended tinme period. The invention
walif @resentigengipn Pﬁhzqweﬁwiq@gd@mqhaﬁd@ pigrocodone, or a salt or

derivdtRe ke efroﬁlrhesroﬁﬂ Qudlides e treMBatidi to %llbwtdogﬁgemtfﬁequently than

iri.n rocogone. Both the.foregoin ener
beford G0 PIeSTTR 0B RS MBI HTRRE BB GRa RN i BBt dgompliance.
The nfeichani@s of 3éhtavitldd idleasd&toaid gdfedddy niilpia, bt rat &e Exerplta@reyodable
formu?eﬂ ?%H{fgsq{% gér}ﬁioﬁig&i fcﬁﬁ%k{twﬁg nlgc? gsnlg&lcpcrog%/ro%e%tfo%l{lﬂﬁ{)ns. A portion of
€ i nven er

ana
the tomb fies@trsay m@m@@g@nedéatdyrﬁ@alé(bw feraapidensetiof Effpes. The invention would

be uséf@lqg'lﬁl}ﬂr(ﬁrﬂ%aéo?ﬁﬁllah& LRoaR Skie! {h%filpkﬁhct HRchd £drhf @eﬁéﬂ?ents requiring

omnng tail description o i_nventi on.
a hydmgegqnespoirginecpt @@tzl@w?ct)fpzﬁmreammf P mlctljlonﬁHE
DRAW NGS FI G 1 shows single dose simulations of 10 ng
hpefecatieneoflet raldagé farmmlationWire@hodBfd fofmultfiens, diffusion controlled

form R TR Ao S BROLR Aok Bt Gy g ﬁ@eﬁl?%%wgnapomon of the
total dose maly &t irdnssed mmkediatel R @%llofv f0B raphd ofwgt 06 cffehﬁn‘elth ¢he remaining
portloﬁ%tt}?é {Bed d{)é% kR&sed %V&oegp&?éﬂi'éd tile ? riad! Tﬁ‘ftf%ﬁ%yould be useful in

state sinulations drocodone ations in
improyiigcemphiagcegmdy Wéreiﬁ(?fé{@él@ﬁ@ﬁ@ quECOBTHOR I éreatrrwntsriéunmg a
hydroé&dgpenent . FI G 4 shows steady state sinulations of 10
nmg hydrocodone fornulations in which 20% of the

hyd t d the J t.. 10.Fl .

SEEHERE TSRS G0y ehitneap bl P SR TR )t GGG the figures
and thealemiledtie@niptidmaneteix einphOemel explanetony ardae duaeledso provide further
explalga(t’f%h%'f ﬁ?&qfl{/%}ltlton Qs ‘é@r}igmﬂfﬁr%glecfs Vaﬁt so \ﬁ'ﬁﬁi ﬁ{)@fﬁ’ If@atures will be

Si mu Ions O ocodone lons 1n
readilypeers00ahone ified ytte o devoneilellasong drdell fescrip@orye the invention.
conponent .
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FIG 7 shows steady state sinulations of 10 ny
hydr ocodone fornul ati ons in which 50% 15 of the
whyaroswadbne i s contained in the JR conponent . PET/GS2087/072054

shows steady state sinulations of 10 ng hydrocodone
formul ations in which 50% of the hydrocodone is
cont ai ned i n t hESCRIATION OE THEDRAWIENGS singl e
dose sinul ati ons of 20-160 ny/day hydrocodone
f @t@“i Q{dw%%n 1é &%E'sﬁﬂulléi s'bf%'n?é‘h%‘}c{e&foné fmulations in which 20% of
hydr ococ] one |s cont al ne conmponent. 20 FI G

the hygpocorensis sprtaingd &t BedRsompPaitons of 20- 160 ny/ day
hydrocodone formul ations (Option 1) in which 20% of
t IFeG hy shiopeaganedsss sapimbabmed 10ing hedrdRdoasneiriitionElfGvhich 20% of

1 d | at f 20-80 BI D
theh%%f?@%@d&ﬁ%ﬂﬁ?wﬂ?@t%ﬁ@” ?8%@? on 3) in which 20% of

t he hydrocodone is contained in the IR conponent. FIG
1PIGhbwvstseady switeatimukitinnd it li(bfng hpfro2@d@e fomgnuBitions in which 20%
f the Y AFRERARNE QALY B hOTR tion 3) in which 20%
© em% ﬂﬁﬂrgcodbneﬁ{s 20#?%? in the JR conponent
FI G 13 shoms singl e dose sinmulations of 20-160

hy iy ot dusrietaagy mafcaimplagiony eptl Ba hiserF?fiqnﬁ.f%qm@mnéﬂn Yhich 20%

of thethy@rdeydéRG o deigintS irctBBIRIcOBPohehtt he JR conponent. FI G
14 shows steady state si mul ati ons of 20-160 ng/ day

h ocqdone. f 1

S oy ARSRGHEC s Mo b ondtol S RuREh Sl whieh s0% of
the hyd® 00w i §007ZHePETheIRAOMPOTAR054 FI G 15 shows single

dose sinul ati ons of 20-160 ng/day hydrocodone

L@'i@ué HvANsneld %'sﬁﬂulgﬁoﬂsrbf%'n?%'lﬁ({edafoné ﬂﬁmulatlons 11n6whlch 50% of

dr ocodone | s contained i n onent. FI G
the hyerﬂméoeqlé&ava@%tlbthsllﬁaﬁoamoaﬁg of 20- 160 ng/ day
hydr ocodone fornmulations (Option 3) in which 50% of
t IFeGhy shioesotde siate tonladbnest 10nmg hedbBodumrpomanitions in which 50%
NTI ON The conpositions
of the B BRSO T oG BBF TS ST " conposi 11 on conpr i 51 ng
a_nanoparticulate neloxicam or a salt or derivative
t e ebshovarittady stateagmulatiensefr flave hydrebpddng dermudatepns (ipwhich 50%
of themdﬁfc@liorfcqm:&%h@c@n{ tﬁE ?f@%@mg&%@s' tion of a
hydrocodone, or a salt or derivative thereof. The
pur pose of the non- controlle reIeas nanoparticuyl ate .
PTG S AT ESIRUATOE T 38 B fnhrbgdppg formufations
(Opti@ontih WHi&R (% lo€ dchydysdb oloae Br@ntasnedtin keaRt convpgahehtd:
(1) to provide I ncreased anal gesia via drug synergy;
sh-le S s]te y st%{é s1ﬂ11r1]1 %5 50 fZOh]Y()(E)r oﬂydr?é/ d%%%%rn%latlons
unp easant an en unsafe side e ec Yar
(OptierhBrin prhedc?(% ed thtdydocodire ip rcelstemtd imthe ﬂRlcemppn@m des
a method of treating a patient needing pain relief

UG 2 (HwA sifeRIRAS 'sfnhtﬁéhcﬁfé P QQJSOQné 81 |E§dﬂo@8&d?1%'f@1’i‘nulatlons

The et had rises a ni stering efapeutically
(Optiofs3 i pekh YL ARl Eﬂ”cog‘]“t?dé a@eatnsﬁi M 51% TR KomeoBErE ol | d

oral dosage form conprising a nanoparticul ate

MEIG X1 Tiows 8tads sthieGimulaticonddi20ad( mp BADtHydeocododer folheldtions

(Optitj)’neé)e SW% ?(WD %9%1%% d?o né:e% cglﬂaln%c? %nt?l gﬁlcgﬁlp%ngn | sed

or “zero” ocodone.
Advanta%ws of the present |nvent|on |nclude r educi ng

t &G dbsihey s fsimedpudase yinpwafians eff 2041 00 ara/dan hysiiedodang formplations
(OptidR YAASABE 50% of the hydrocodone is contained in the JR component.

FIG. 14 shows steady state simulations of 20-160 mg/day hydrocodone formulations
(Option 1) in which 50% of the hydrocodone is contained in the JR component.
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reginmes while still maintaining the benefits derived

froma pulsatile plasma profile or elimnating 20 or
worRep®rhg t he "peak” to "trough” ratio. Thi sSPePUSET072054

dosi ng frequency is advantageous in terns of patient

conpliance to have a fornul ati on which may be

adfitfs ni ssthoms dingle dedumadatidns e 38169 mdltey neldemotiponformulations

S R A R R TR
care costs b¥ reduci ng the anount of tine spent b

h&EHPt Hp s steady R@?esméﬁlatl% AR 0% mg/dey Bydreepdene Yormulations

(OptidH Wds wHich S0 of FRANIFRBECRS is Eh@ainB¥ 8Nthe IR .cohdpBnent.
nanopart| cul ate nel oxi cam conposition, in accordance

D ot ey S TSRS ORI VBN AON. son

greater, about 80% greater, about 70% greater, about
60% gompoerionsath dhe ing@ongoamties (a) alvompoifon gemptieng a
nano Rﬂiﬂlate’gﬁ)lé;’?g[(:%ﬁ’} 6f a sﬁp&%enggt{?egﬂl%gﬁ fand 9 1e 2P QH% surfhte stabilizer; and

greater t 30 cnventional non nanopartl cul ate
(b) anfsplepaiiddas Satfecmenasitiontod adyrinssdancopiss wilt Qriglgrivative thereof,

invention can be adm nistered to a subject via any
C QY @OiEposN &t the AB@BSNtdIRH tele kg .naRdfarti@ilatt hi¥l dx@chnt €ompositoin in

com FHRPAS AR BEEL Al BEASER) e PR LB b1t provie mrase
analgésit viadigt 9meglyl ynd @ullodinat the intake aviagiratalbne, by causing unpleasant and
' I powders, ointnents
often h%g@ﬁggséﬁ&gsf ﬁgg@h 3 EHS g @%Sk%?&ﬁ%ogg spray. As used
her ein, the term 19 WO 2007/ 150075 PCT/ US2007/ 072054
» Jhppessent ineenfigp@ravideraanether efrfraring a padensngesliye pain relief utilizing a

comp&BAFBAccor ﬂebC{h@ thventiiHTane ﬁfet}{&rl:'ol’d#ﬂﬁéb ad-ﬁlﬁﬁlstehﬂg RBherapeutically

ati ent ct may be u t er changeabl
cffectR5 RNt FIGhoSSe abh Beha SpHPOAbAGIREF FiTBL Eog g a nanoparticulate
meloxicimp corapositiysin@bodirmmabh yithcomptraliédreleatehydrecague oarsposition, to
T T
inveniion tckide rédueingriedesity feqshey icqnisedby einypeiiaiabmsltiple IR dosage
reglmgz?(@ﬁﬂé a3l Qlfalrﬁeﬁhfn? *ﬂlleeben@ﬂfé%H%e@ﬁgmrh%ﬂs%ﬁf@ﬁ%trﬁ@ﬁfoﬁfﬁr@r eliminating

uents sol ven or vehicles including wa
or mugfr}]l@ﬁg)p e rggqﬂs, otpstro%g\, 6&3"? e'lﬁ%qeggcgﬂd dosing frequency is advantageous in

terms F@@b&‘tﬁinh Vd)rﬁﬁl@m@k Y(Cﬁ)dve agbhehedn Wﬁf&ﬂ rﬁd’}ﬂod ddlﬁﬁhl,steﬁédi dtaddweed
es .t her eof ?ret abl e

u [
freq“eé]ﬁéﬂ f‘?‘? sdycdighdn 8Psg3§ﬁ CIEdfE Pga%g qew 5:1‘% %ét“ﬁl;fm% |ﬂl§a¥tr88‘“’“2 invention
Would?mmmi)‘uté toueddiyg bantthlvere coais tyaedethg the amexampltiene dpgnt by health care
e of a coating such as lecithin, by the
Worketrpgnth%nance of the 10 required parti cI e size in the
admingggsionpf divgper si ons, and by the use of surfactants.
The conpositions nmay al so contain adjuvants such as

pIe §§er é&hﬁtmlmmtdfltﬁkgmv@ﬁans thfe)h'aﬂﬁ)art#@ﬂﬁe eHeSdX@®1 Einposition, in
nts ion o e of mcro SNe_ ca
accorGeg oS RARTOSIno PGS B BPORVRGHEY R GaPost 100%
greated b tis90% lgﬁd’&t@ﬁabpaf m@seammmnom% analter, zﬂi’a)ﬁnﬁ(l)% greater, about 50%
greatetsr ablguf: Zf 74 égeate% q)oup ?0% && ?er touE?(Y% %lresa%rbgr a%% f@?ﬁ}gﬁeater than a
n uch™as ssug

I'sotoni c ag
Cnven@hnaimdelan@pwthqh%e m@ldmw dgmagt tmged absor pt| on of the
i nj ectabl e pharnmaceutical form can be brought about by

t N8e USRpoQfioRATMSindel RN A b@lﬁ§1ﬂfrf?§té1‘éﬂ to 8 Y&e@%ia any conventional
al um num m)noi}t earat e nd gelatin. Solid doSage forfns

meant g gihgy DUIR HIER 42 06H D rEAldeoCHT- ARENISBRINIF 1 tlgvenous.
1ntranh&culﬁ@l@§ subestané@Ri), Qﬁtﬁamst@hhllﬁ pulREey, Sntraalﬁgﬁn@lﬂﬁnlh&z@)‘éntoneally,

locall%gerﬁ,f gégw 0% Iﬁ)%é{ql%rsl drops{mot as a hguccaf or naszﬂ%;e)patysAs uSed herein, the term
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| east one of the follow ng: (a) one or nore inert
exci pients (or carriers), such as sodiumcitrate or 20
waoelc@alisiozin phosphate; (b) fillers or extender sSPCHUSINOABT2054
starches, |actose, sucrose, glucose, mannitol, and
silicic acid; (c) binders, such as
“subjecdt iy oxgchetrhgancal anuthals prefeaitily naapsmalgeichtding a human or non-human. The
[ d acacia; (d)
e B B R B R e A et cgr st | ng
agents, such as agar-agar, calcium carbonate, potato
ofCompgpisiens stiapleror Eﬂr@?tﬁﬁaklnﬁ@p@ln MayCOBIPHSE Elaﬁﬁﬂl@secaﬂy acceptable
sterﬂe«%qhbéiﬁhﬁ%onﬂﬁﬁoﬁs&ﬁﬂ&[ﬁn@ Etﬁ@é[’sﬁ'&rﬁ; 51fs ¢ns$ls Wk e@R1sions, and sterile

arders,. such as raf a so tlon
POWd%réi%rl rEFgpdion fyfe ﬁte lalfﬁ?glﬁﬁg?%logﬁ% Rﬁ’i’?l%ﬁfgéﬁlﬁ‘a?s of suitable
aqueo@h)nd/\ﬁdﬁaqn@uagmte&, dusits, aslvest,ydr vahickeh ddcludimgwater, ethanol, polyols
(propglﬁ%ﬁ%gy ﬁ&%ﬁ%ﬁ&%?ﬁﬁ %51 gfl%()begﬁggnc{ tjﬁg ﬂk@ (’: ﬂl?i{é%p: rﬁ&ltllfrgso heﬂtof vegetable
oils (sueh g4 livestibandigectahde aresigresisrsewehpecthglotlpate. Proper fluidity can be

mathi(ﬂE&’ &b B, %B]Yl?é)llls% of $REAGHD duH raé/ lecibthf 193'} fhe nPintenance of the
m xt'ures  t heredf. For. capsules ablets, and pills,

requiregh gaigisleize 1 dheeeseal dispestion AR Pg élebw Pé?qrf?gtanggent s.
30 Liquid dosage forns for oral adm nistration include
pITae bainpokifi @Rl rhyy zﬁ@cﬁﬁﬁﬁzﬁb h&JuVﬁi’m Isa:ihm@ @resSﬁ/hrLg, mnmg, emulsifying,

and d%ﬁ%?s%%ia&%ﬁté r%%f:rnﬁlgp 8)f( ?hgz a%lf?W{ht (ﬁr émlcroo uga&nsgbs cgaé)e feg uﬁ;sd by various
antibagtgyiabodpmitisen gahegentsd $u0heln1psrabcrrmdnblgobu@ed1 phenoheod¢ acid, and the
like. I?ngp afkd b%%:ﬁfab?er to 11951{1]@&{ 1s§t%hf(:§a%%:l§ts, s%@lll Ll 175' @H%ﬂfoﬁde and the

emul sifiers ary emal sifiers are et
like. Ryplopsl absoipsiop byl lnﬁp@%@man@cﬁwca& Hrpsa e br@tghy pbout by the use
of age@@sede@dﬁn zﬂﬁﬁﬁﬂﬂon adueR BOhlunpRg Wonb&BZaRtaAd gftin.
propyleneglyco , 3-but yl enegl ycol , dlnethylfornan1de
oi|l

20654 i%%%?éofﬁe%’%%%ﬁ%%é% SRHE e 52 FiTsg fo. capsules, ablets,

pills, pdwdees, @ndl granaks.on socli solmirtd)ssgasfarres ohd gctigk yeg@rnohre admixed with at
least (#ng:otrf %ﬁkgﬁhg&ﬂ{ g g{)%lne nert eQ&%i’éﬁ{sQX{ (,ei?ﬁ&]s%ggé s sodlum citrate or

. J SOF I'tan r mXxuoures
dicalciurp shespbate; (bafidiersins exierders Beel segiarsheshlaciose-tsueropay éhtCQSC mannitol,

and silib@ a@fe‘lnm%hﬂdeﬁsn sﬁ@lrhs 2h®0x | MethyReladid¥adtatos, §é1§tﬁ1 as

wetti agents, lsify and suspendi ng age
polyvg\xégr ﬂlbeg qurgv:oin? ﬁ:am&n@{] %gp}pﬁﬁpﬁg,gsp Eéﬁg]g/cergl Ize) disintegrating
agents, Ther apgui-h@a) daycigrhicadbhme, pomu ol tapaska Ysech, Bigikt ﬁlcwM deftain

comp St 8 Bo BT 1 OS] REPIBLS AP EBARD sbsorption
accelqmiitarmamblasgumtnarwapmnsmm ¢apnponhile Nh)awttyldg agando mechoas catyl alcohol
and g@%%%ﬁn%ﬂggtéa&at@ s ?r%@ﬁt@ dsuk:l'i‘ a@kacdhgrll'nﬁ 'b‘éﬁt@fut@ léﬂ‘ﬁ g]g gants such as
ects In need of such treatnent. I's é ize
talc, Cﬁha{m stepafeapagRgsiun pigaiates sQlid m}yeéhdi@m gl'yc% ri’Pﬁiﬂu@t lapigsulfate, or
mixtubed tRerP&T FbiCetpailes @€ tand RilR, BRIdokapelfefimd MY ANE BoMbtide buffering
not al ways be effective in treating 10 the conditions
agent%escrlbed herein, even though such dosage is deened a
“"therapeutically effective anount" by those skilled
I hliquie devage fdrmsifer ¢ral daknihistratier inolude piromderttically acceptable
emulsﬁ@lsogi)'h‘r‘tﬁ)[ﬁ]s as[& 4?13!1%9 ngﬂl?)ge n]d%?}§ﬁ*9 9% aacﬁl‘?lon 'tcpltl)ﬁﬁgéo%igﬂé Ql{d meloxicam,
st ances,’ sured oral dosages, erenc
the hqmﬂ dosage faswe Ingpyzeompse inertesiluients @pm@wnlﬂﬁ@d@m theragt, ﬁmhyis water or

other §d{iddts \é’bllubﬂﬁﬁl%ra%@h@t dtdmaflsiBll eE;EénY;ﬁa@rHﬂHﬂ&ﬁe@far@ethyl alcohol,
me| oxi'cam and hydr ocodone can rnm ned

lsopr@afb?lf:?% qt%yléﬁﬁvoe%{ﬁ ed]éyléﬁﬁtfl %ﬁlzvhalﬁqlwg hea%xhbswoae%er e
propyfaaeflycdlarrBu®kingglycdlndiplkeytdeamuhideadily sahesRbablseed oil, groundnut
salt, ester, or prodrug form Actual dosage |evels of
a neloxi cam and a hydrocodone in the conpositions of
the invention may be varied to obtain an
20
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anmount of a nel oxi cam and a hydrocodone that is
effective to obtain a desired therapeutic response
wo 0074525 ti cul ar conposition and net hod of PCT/US2007/072054
adm ni stration. The sel ected dosage | evel 20 therefore
depends upon the desired therapeutic effect, the route
oil, caph gamdihi diveaili castortohlearpltesaroy oibfglydehd, @tnahytirsfueiued alcohol,
polyefﬂ?kﬂéélgg(gﬁ of%@? C%oé%élg %E g%ﬂ%%%? gg{(ttul}%ﬁ)?tﬁﬁgggg%bos@aﬂges and the like.
such amounts of such subrulti pI es thereof as may
uBstideosushkrerigluchls. dgicppraysen canalyg inpluge a@ﬂﬁd@%tswuas wetting

agentd) @WRYKEfying dhAtsubfeadHR & éﬁt!; GwéeeRink eNBlorih@! anddyfuming agents.
particul ar patient w depend upon a variety of

d d 5 .
Pty LG ERE0HE bE Bsediher el uif e p RundiReippy and
hydrosqirnk idosagagkalt mean thatghos gd ithatnpremjpkothedpedifie phaprcolbgical response
for Wlﬁgl? thﬁh%ﬁ cfd?l%?ﬁ'n{él(%ac da%ﬁﬂrs%e%dﬁn%%?%u@&ﬂ¥nﬂﬁh&mf 'subjects in
, SeX
need qu sieh Beatagnd. i is f:mahaseﬂ@d thay (therapputieithy gffeetivet gnapunt.and

admidi@¢Rd & a ?%1@16@15% amjet 1r¥ ahﬁarﬁ&ﬁﬁlt insthit® witltHoRbiviys 9@ eff@&we in treating
treat n nbl nation or c ent a

ugs. used

the copfliiny ecgbe@?qf?le G5B HCULRAHED 98" PAEFBFLD e TPy effecive
amounhtf! btyhﬁosﬁeﬁillea lin ehetast. 1t30tol be foahEmaldesthoBehaastoxicam and hydrocodone
dosag{a_y ar Sh]tn pgﬁlcukr nﬁ %P:%sl :me%surgcgg (grg b os%%tr Ie%g)rﬂv%llt}?%eggrtrflzgee {0 drug levels as
measurehivdriced.” refers to a conpound which is capabl e of

enhancing the absorption and/or bioavailability of an

a@n‘e‘()? ofcﬁﬂe[rg gklﬁ%ﬂlkhé)};fé"cfé@&lh{‘éff&ﬁt«e 51&16&%9 Bf § nRxRSHh and a

th 5 PCT/ US2007/ 072
hydrog%f&)@fs Gihpedetrimined papiricpldy ad qan bs&%wéun PuisdRrm ST gvhere such

formshﬂ;t[ml'ln pEﬂﬂ&B&ﬂfc&lly BEdepdBlehylt, e, dTQirodrhgﬂfdrﬁﬂ AIcﬁlal dosage levels of a
cl ds and sal tééc esters

meloxdceagl? %ng a Q%%Q??@P%ﬁ}t e Cﬂl&lpﬁ% 1?11& OJI 1é1|y131&b0§1 Ig e Varled to obtam an
amouttrdafgl pelexicae sind n duyd foond aneshiatfiaeffamitve tcsotﬁhnnaasdetinatﬁerapeutlc

respoﬁslg? Ii%: 6’«“‘5 cl gpéo%ﬂg);ﬁ%n%ﬂfi E:T?eh@f?cfd' Jf%ﬁiﬁl%@éﬂfﬁ{bﬁe (% %?ecté/& &Jgage level

therefgegrdspends uppn gheyd,eexr@i thﬁ@p@lytmafzfmt dlag @pte csf aémlm@tmtm@ethe potency of
the adﬁﬁﬁi‘@tekéaﬂh&bkféﬁﬁ; thEdBLiNQIRE Al 3T tﬂeﬂﬁhﬁéﬂ't LAl SRR @acftci}ﬁ
I e; and m xtures thereof. The term partlcul ate" as
dhereln refers to a state of V\:B ]Is
é)ls%&?t%]ﬂ‘i CPEPOBYIONt Ay SPHailueh 61?106‘?%8 I8 sPyppifipfeg thereof as may
be usemletblnﬁtks upbbradialyutosgrlawull bSumdelrﬂsq&E (hbwe&rptﬂlatt the 'Bpecsﬁlczdhse level for

any p%@é@g@a{ﬁg{lﬂ\gﬂg d]e CS@X%?n i] L Varl e%g/gf' ﬁang ¢ It}{%:qgléé gnla & ?ee §the cellular or

physigig gicelgatpedsptartei achiesed; pefiviet of thy spediic @eatmjmgglpgsltlon employed; the
spemf'i.@ ﬁ‘gtersQ)rtcB Bgﬁﬂon éﬁl{)l%?@@ Ghd éég%f (#\k}gl? géfe?al heR@P8eLland diet of the

r as used
Patle%éherlﬂlevaf taﬁmfféséﬁ’é‘@fl rpatetqf@d@@aﬁtr%@no%ndc%@tqf (CiRHPRPY BE agent; the

duratih oﬂﬂﬁdre)aﬁn@&)’dr@%d\ﬁs&d eowrﬁmhaudﬁﬁcam:enfcﬁieﬁms &ithih€dpetiSic agent; and
IS taken to enconpass

ea d
like faé?g%f WW&&W?& @’55}’%“15 %u ned rel ease and del ayed

rel ease. The term"tinme delay" as used herein refers

t@mlhmllddﬂwéasafbfﬂrodadenbetmeen adm ni stration of the
LOERIRRS) bf 2 o b EorSleaRS EuhgpR® Nydr ocodone from
articular co e term"lag tine" as used

hereln refers to the tlrre bet ween delivery of the

hydr oc Befnliansom one conponent and the subsequent

del i very hydrocodone from anot her conponent.

As used herein, the term “enhancer” refers to a compound which is capable of enhancing

the absorption and/or bioavailability of an active ingredient by promoting net transport across the
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The term "erodabl e" as used herein refers to
formul ati ons which may be worn away, di m nished, or
waledgnsorat ed by the action of substances w t hP@T/UR®07/072054
body. 20 The term "diffusion controlled" as used
herein refers to fornul ations which may spread as the
gastroirgsuinkl tofct (GEN)rin ap omirah esocls anplementEnhuorerseixalogdé byt are not limited to
medufn'i &EQlﬁth@gchﬂ afl s!l“sg Qsecérsté?hé}p gncpcfierlvgvi@& tflférggf, gnsf:hbdsi’ré%glycerides and

centratio “osnoti c control y .
tﬂle¢¢é1|dé$ MOpaPIEE gurtfas:tarm smh at thong thahFarbenpippasest butragiéng qthlene oxide

with ar fafyhéidof fattt?%ﬂcrohﬂp\éﬁ ARRIphEAS 1M AR oiEE Bl PEESBRRLS acid ester;
ution. of g%%her 25 concentr.ati on

cytochiREe FIGH AR b rady gﬂYF%@OteHbm@ Brtdbs B apf nigres thereof.
fornmulation on the two sides of the nenbrane. B
EXeepdrar paftivhbok s nised Adreincefiepasiat st ofamamdfrdi/hlgh ischtufaeterized by
) ; |
the prh{%?%éf cggcr%étg Iiggft cise% eﬁllttets ﬁéa%tér ! ?l\%g H{eﬁé&c%@? o? heir size, shape or
morpledegyr iTe ttgmp‘amltlpar@eulem @hut’:ﬁ;é\herem mearsanpluiatityof discretgOr
aggre gdt&‘isﬁz{rﬂf‘:lbé) DeDEQIHh&S crahlifes BH bl BAY theeuf, #t&pBARJF @ir size, shape or
el ease conposition and dosage forns nade Phere from
morphbpdt i se at | east two hydr ocodone- conpri si ng
conmponents. In one enbodi nent, the rel ease of the
hmé &Q@ﬁ@ﬁk&hﬁ@ﬂ redeas@l ds ueEd Kkgreinwaith Beepdch&f tﬁ@ﬁoatfnrg(lmcbzli’tmg material

or use%i 1 ﬁII}{ thnnrd %Qrs%lgerxi ga%ntrfflga%gp% n%ilp \Né%nnlecr %‘S relgiasg gsg 18 tfaEen to

encontgads opvdnd relcuse,esustaintd mleadoe png de¢lpyesl reaseND
The t&gloﬂn‘]es&qgﬁ &%289?&%%9% db BES e tlmé Btﬁ%éﬁ]ﬁdbrﬁmf tion of the

rrponent an subsequent corrponen e nu
compwul@b@d the f%ase péth@é@ér%sa@qnq feorn pipaiticylar comPRAsEh a

The t&‘ﬁﬁﬂ@gsﬂlﬁlb’oﬁ‘s hsed ABRIrAfK QN toMhk kinfkeRBNEENQRIIVEE of lXBidr&fodone from

dr ocodon ri sing. co ents ip the conposition.
one c oné:}gta?ﬁsil tE @) bggtveaf::l%@g%dpgq ﬂ'@ er component.
The tdipdifeogtatiziias aoiteran ngeis Odﬂﬁﬁnﬁlﬂﬁtmnmmﬂl[chghageber wee dwany, diminished,
or deth a4 b3 §Re %ﬁ'gioh%? L6 5258 RERhd fagy2Nd @ 5 conposi tion
conprisrng ree ﬁ drocodone- conpri'si ng conponents
W ll give rise to uP to three pulses in the release
pride tare. “diffusieroedngiolledriisdisahereintatery ol feesdatggnstvrich may spread as
the re@f{ biMBeit HHNEHEI S0l iR, SHOSAPIE Fhort QTRIAEH M het to one of lower
nmodi fi ed such that the rel ease of hydrocodone ?ron1t he
concepfratiqn: conponent  and each subsequent component begi ns
substantially upon adm nistration but over different
pahe o/ ‘@kmbiiceomrdled” aaiised ihtfer efiirs tafiorraulafiOnF®which may spread as

the re?u)if’JI &pdlglr m%v&%grtﬁtrtﬁllollr%glg a %@&%%ﬁﬁea%?e"ﬁ?&b}dng rli]nt§ %rgoﬂ]ﬁ%ég o?higher
I'rStconponent conprising a first population of a
concehiygitanctbatonieds toeqeanligaltite eoncendrationst ¢fitbe fdrayudagion oankk two sides of the
memb§fiond conponent  conprising a second popul ation of a
hydr ocodone, or a salt or derivative thereof. The
hydr ocodone- cog§g|5|ng particles of the second
ihpongﬁﬁm@fgy mgnth 3 nodified rel ease coating.

Alternatively or additionally, the second popul ation
ofThbydimpesidangaeoriid ®i thcgnﬂ&ﬁtﬁdrﬂdoﬁﬁn*ﬂsEs itledshavo populations of

hydro% E:I osreassaor gﬁg {4 lVg tﬂe%o%aio?n}g% g ééar{{ag %h have d1f erent in vitro

ow n Fiver
dmsddéonp@fQ%the hydrocodone or a salt or derlvatlve
thereof, in a pulsatile or zero order nmanner.

The multiparticulate modified release composition and dosage forms made therefrom
comprise at least two hydrocodone-comprising components. In one embodiment, the release of the
hydrocodone, or a salt or derivative thereof, from the second and subsequent components, if any,

is modified such that there is a lag time between the release of hydrocodone, or a salt or derivative
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In one enbodi nent of the invention, the controlled
rel ease conposition conprising hydrocodone, or a salt
w@eroodasiovat i ve t hereof, in operation delivers PE&EUS2007/072054

hydrocodone in a binodal or 20 pulsatile or zero

order manner. Such a conposition in operation produces
theredd,, fpbrasimafipt odmp@enhimceasiu bdtseaqtenatdngpanient. dbe nhiaber of pulses in the

e .

releas ?gﬂggg %frgglssggﬁglé %@bﬁrlglggﬂ%&%aztoé%%llhgﬁpgd &nh e WlRnber of
hydrOﬁ@ioaﬁ@@Hmaswg@Qﬁwmtwt SPRBRSIBPOsIAMPIF, @@ﬁﬁmpglnﬁ@ comprising

two h ro!’:deh@%@fi’l%ﬁﬁng Ql’)mﬁo%‘tst wir gid€Fikey t{%tt:wé%)tu?]@? (E@E rel¥dik phofile, and a
prori a

oper ation ﬁfce Iasna
COl’l’lp%&]llil(Hf ?Pé{l@"égub% yﬁ{Ofg (‘é)m}Hgg}gSGongwaent@ fwéllll éﬁ’g W@rise to up to three
pulse@maﬂﬁﬁﬁisbyroﬁﬂke [aano thé rsdibatingent athe telnse bf ﬂ?araetl%mgﬁdlents from

subse%uen? omPoqen s.f,%lrn\(/)grhe%eg%}e{l]la{ %l | %ﬁease of Hccli']ro “8 from the%lrst component

and eagdispseguat gompphend bcghea@etanedbaupogmdnhmstreaidnm OW@rdlfferent
penodszo? eoa{nQ%r at gﬁfekéﬁ?fsﬁes Any suitabl e dosage formcan be
used tor th e conpositions of in the invention. In one
enbodi ment, the jnvention provjdes solid_oral dosag o
 SphexaRip i contigled relsatroamRastioacap heyeyfirst gompraent comprising a

first pbﬁl‘:’l@mn & hy@locbaend, ioie skle bﬁ@&ﬁ/aﬁ{?@ﬂl@@be falnafals@&)nﬂ%nipbﬁent
{.or

d on or a [
comp{ifit & Sebnd paRiaLEn ot TR EBNp G AATL o B ek Ty
hydronmﬂlnf:wong)rltllng pagirpeif theorecaid (quimnemcan@cmmtd with a modified release
r i . .
coat1 tﬁ%ap%lggpﬁc{r%ﬂé(gﬁlﬁq}ﬁﬁ %COBH (?f't lh/aerég:g grgegze)fnggsc‘mg particles
further h@mhlyms @dmj;b jed refpaseamatix m@ﬁen@lle Fplsl@vmg oral ek ey, therggmposition in
operafdéh &QRkFsGhé REIBYodonB 2% AH of A& ETP RkddrOR a%iﬁqjs/aﬁfe dr@ro order
anount of the nodified rel ease coating on the
manigfarticles, if 35 such a coating is present. |If nore
than one nodified rel ease conponent is present, the
mbdlofie @tbod@BeMOf2RiAk B N7 the RET# &IEAQBIEAL DB Ipbsitivalcompsing
hydrof Bty Al TR S, SOTPRRE B Y gy bREo BT o bimodal or
pulsatilaor k¢ ards nipneih Su¢ng terspasitiar in@pemtip pedueas| agplgena profile which
substzﬁﬁﬁ%ﬂﬂl i Feds € e %btaufe@%?%%@ sé?ltleﬁtﬁ‘f' AN QL0ERBE twPIR By@BLddone doses.
or derivative thereo be controlled by the C%OICE
an anount, of dified release nﬁtrlx mat eri al
utlnP PHSENt IRYRAtRR HTICE P13 EY AsNEBHE] HEFANRTOBROSHIWoRtPrising a
hydrotddo®acdt a falte® ﬂﬁﬁ)ﬂ&i’%‘ ,thdrébfaWhlcﬁﬁiD Upﬁratﬁd}ﬁprodﬁceﬁlafﬁlas@naqb’rbﬁle that
. .to yield the desir [
ctimirsfe s SRS EE Mtk 5 PorehSereler RS eng S Elgr two or more
JR dosagedamis guerpeqeerttially nf aly agnafunts bdnaficink Theufpd cfi pofile can be
- i el e t 5.q: . The
obtalrfeg wéin ﬁ%og?algﬁg%/&%jﬁéé 1s|11at%gtb§fé)‘0§g§re ‘nggp Qlﬂlgp c&hvgllgf.
hydrocodone or a salt or derivative _thereof, from
e A0 SebmipAREe ﬁ%rg}l %ﬂnsb@ used {osthesgpraRpsitions £finrhe inygntion. In one
emboalmaao $hd inOentdh RaibesOdoliti deal d:b@ag@qamwﬁt;ﬁxs1ﬂgmpédmbdaglon according
h gﬁlng any exci pients and coati ngs which may be
tOteﬁ?%?' For exanple, the first conmponent nay be an
i mredi at e rel ease conponent wherein the hydrocodone,
oiThe tis®l rtlease dheracteaitsiicseot thedebfery iof thedlydawedone, or a salt or derivative
Rprasste] g
theredff e@él?!r)]%tgﬁ g@;ﬂp sr}h§§ f?@&a{rféﬁ bﬁ&ﬁf% {h¥ %B%&gi)glﬁ@n of each
ComPPl?ﬁliiédil%lﬂ@ng @fmélzafwg@@wé Fercipienihpraeatings wlnylaj oY @e drrsent. In

partlcﬁ’lﬁr ahSrldasObf Hehiydtdde! har@ffor desvdiiot @lfb‘i'&ff may be controlled by
chans§ B BB oLl ShEt b e o it o Spartites. i

such @cdating isdgbseyie df mm‘mtﬁmabm medi€iagd eclezo RP@Pemint &Sprideat, the modified
described or, alternatively, a tinme-delayed sustai ned
rel ease or extended rel ease
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conmponent in which the hydrocodone, or a salt or
derivative thereof, is released in a controlled
wo awhitse7dver an extended period of tine. It wdcT/UB®07/072054
under st ood t hat suitable hydrocodones al so include all
pharmaceutically 20 acceptable salts, acids, esters,
release ongingteseash obtiives cateponeatsiniesbothe hyrde ocdidfereas. Samdlaripywhen
modlf?e% @feﬁs%el@ tfac?ﬁt%t'%ﬁ Fbg ﬁl@ﬁlﬁloﬁ oy %ocﬁ? I%{J:QEE ﬁlgﬁrmﬁeq_ﬂgrelease of the

racem erw se enant1 oners
hydrowmnec@cﬂo%& ot ﬁleléaaéwe desiigssnmay beragntradle fhy thexehoicsrand amount of
modifshdf &%ﬁ%atn'x'f'inaﬁ&?al Elﬁh%ii 'Tgé‘ Enodlﬁéalefefehé‘esctoaﬁ i RTS8 'p{esent in each
r1ses a I rs gcodone Sa or er.l1 vatl ve
comppigeg. dpfny %}ﬁau&tﬁ%até&gﬁeentéa ﬂﬁ%%@ﬁda eadpciﬁlasyetgn% frcaghpprticular
compbiyeale. dﬁﬁdﬁmﬁﬁecbfeleisﬁaiahng Ifne@'&fel ptasfet Ve eddheioaponedtnin any amount that is

hydrocodones may be
sufflclen9 {o yl%lpa}? cgesueéj lumeriaeg between con% Orrrlﬁotnen ts. Further. a

hydr ocodone present in one conponent of the o
cdipdeei ihoar drlyy time socbepdensedt thy hyfimeodacant et calerivative
thereo? NG CEEn é‘&ﬁ%‘éﬂpm% aldo BEVSdd %O@i@}qﬁ? Hﬁ‘%oh{ﬂ)oé‘iﬁ% BEEach of the

onponent of the onposi.tion,
Compemeaéﬁv Hicluging m991fﬁﬂflg PRBEERHRIEHT andeqasiaes ¥ lchﬁ%ay be present. For
exampl¥ the €ied @B@poﬂ_d’me rrﬁ@flb@ Ah ifhetihe ﬂ&lﬂiﬁ@&ﬁﬂﬁiﬁ@n@@lﬁ@&h&ﬁ&hydrocodone

or sy gl B A ity bl T B e B iy POP ARV g b eguively.the frst

compowat thafy berfontxapaple. atireedelpydditnroediate calngpe icompgndnit @ which the

hydrog(g)d.gﬂg NG Sk d&g\eatﬁfg RS s %‘le?&@g ST ﬁgﬂl 1t§1e1{tﬁl§[ immediately
forms her ef fom one enb the

after mmp ol HOHES scpndcosmoncm s, fado@pica it delayed immediate release

comp&RIMPAY J%@tdde's&iﬁeh%rpﬁfei’ﬂa@ilv@l% ofimbhR1dybd ﬁstﬁﬂm@ﬁﬁ&t or extended release
rises portion qf the total

or

CompwgﬁglP Hb%%h@ ¢ hydrocgiang, or 6.3211&%44%91%&?%5? é%ﬂ‘eleaﬁfﬁi ipgeeontrolled

fashioR@VPOSI &itemledpedosafgméor m and the anount of the 35
hydrocodone, or a salt or derivative thereof, in the

Otlthxg il bceou%&{g?o%fist%act glq%ga[blec' @idrgco%hgs al qu S uSQ aﬁ) Iphal%{a%eutlcally

acceptah@rsab&,aqdﬁ askeass, eompt%ﬁa ormth@rdedagta@e Oﬁhydmrodone and may be
preser?tQ:QKér]iﬁ Ql%?@rrﬁ%/o%g%?lo&eggﬁé d ﬁ[iﬁrel fAcdhfe o?léﬁ{erwme of enantiomers.
nbodi nent conprising two conponents, about 20% of the
mount of the hydrocodone, or a s or
ﬁl? PagiogRAnR & g5 COMPOBGHTRAYRShS Fartshr EfF’EePE e gngfmbodiment,

the fntsf@nﬁpdh&]tclt dbﬁtmﬁaea’lflrst gﬁftdcdﬂ@ﬁel,tor&Q%t of démetitoti@keof, and the second
anount of the rocodone, Or a

Comp?lheélr%%?l?“%eé aé%‘i%yﬁ‘gihg drgeoiiie; flet ?)aé i ‘%P%%“VS f‘?rﬁ‘gft l,‘b%‘%?ﬁlber

embodiorpomen or nrdhglrbgaioocsodanbs ingprparael intoenedemaeratcpmgonents.

Furtherhgflg&}%codoﬁe @fe(:s‘elﬁ ghé’ ccﬁfn}r?(ﬁ{eﬂ{ off tHe E&ﬁp&s@ﬁ%%h;tr FQ ?kc%ﬂf%anied by, for

osage rns nma romin an anount
examplpoit end.)aqcef 60BN of @eOnsizer EPRPHIHnanathepconpangnt ofgle

comp&dtiofto fn!'o@ff%r akadibavailhsl1iBosUherBFbuli® effBEREMEH M@irédodb@st

|n part on the particular hydrocodone or a salt or
ivative t at are i.ncluded in .t

gRPRIH tg%%y‘g?)%oéiage C?%Prﬁsgd R "ﬁ%’ro%l&l% 8?1 in dgsage forms made
therefamh imagrbeddpcarad ewealyt drameednly haoprtbe differdém pMmB:r;mpntatloﬁs

compﬁglﬁgh%%%#&)gﬁeﬁtg O%&lg g&gg&tl&p Feo nﬁgﬁg% 1 a%l'é Qio?a%g Y5rn@9made

therefmdn ope embadiopnt, tige lmgiromﬂ@m, o1 sald Oa@famatlsethﬁg:of Alooprised in the
particfe of Qleefg@tlgon%ngig;’co gidds alBido? paRRH L AR tHgtl aRB@Mof hl8rocodone, or
t o_about ZOng 3% 20. to about 2@111 bout 20 %
a salt grdastvagee HgreokdB e SOMROSILQB Stfoshge aqgh Higrameyn of the
hydroaddvit, &Q at},or a&@wtlvﬁ@hdr@)faﬁmh& other cf‘@npdhl’entabomﬁmﬁ& ati@ajor portion of
e active.i

the toﬁg 8]?18%%(:% ﬁgdroc?c?ong %rr agolf oggeg}vaggrgglge{eo i ]ﬁl tﬁ% 8ompos1t10n or dosage
conposition and
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15 in dosage forns made therefromin an anmount of from
about 5 to about 160 ng; nore preferably the active
WO pgrasioent is present in the first conponent PEI/ER2007/072054
amount of from about 10 to about 80 ng. The profile
for the rel ease of the hydrocodone, or a salt or
form. die phevgitch eenboliamano Lompriong e»m:tnmp:cmﬂfptant 0 %toifi ¢he total amount of the
hydro&?d&gs ta! s%ﬂ o%Xn%’a%V\é %érgcqr 1{33(:8%91%&/ 1[)2!}80189 gptﬂ? 'fitr%;c(?:gmponent

I nc any o
and akoug Sg%eﬁtﬂge ofal @g@pnqﬁghqﬂhyc&ﬁcqqﬂgye [ aﬁp I‘lVa%illﬁe thereof, is comprised

1ntherf>§ftfcﬂé§lgfﬁ{e &B&J&Jn%%@n@f the hydr ocodone or a salt
or deg i vati ve.thereof be. co trg led b Be choi ce

The hydyaeoda e it ¥ Her FRSUF fEepr SIPEESROBGAF RGN FRERPY gpn and in
dosagk m@maﬁideahﬁﬁfrmaﬁ an atholhnteofdamh abtglt IOSl tpm@@ﬁtnltOOO Infig, from about 1 to

about{{ﬁg?nrﬁtj gra ive} nF.g g)saébog‘h %(f 1|rn%a F%en ? tmtpﬁl onstﬁe particular
hydrocadmonemit ﬁltrmylelbmtIVh ehfscalfeth@t arg ulfCﬂlaieé nm the$1omﬂoautlloy and dosage

formswgll% %y&ﬁ)ﬁo% b @ 1t &ld%ﬁ§§ude§hé‘§ofafsc[9§%hf ﬁ%%%@ﬁnf@@iﬁ&n about 5 to

ease matrix materia rel ease o

about |§) g @bl eto a&a@utaéo g aboyt S tperbiopt( g, Ahest & & abaphyl pre. about 5 to
aboutClQlihtlg,r abb@d 0ty abbia 8@hﬁ>g (h@o&nl@ 3 aBoittc0ahe ML 108@ about 40 mg, about

10 to M]It 25 étbgn’aléquéégégalber ISﬁén b@qté@c‘j{? 8bq or Xangh%lut 2t0 to about 40 mg,

about @dOpolhiadut 80 naf, aboutyidrto aboutdOmeg, omab@utﬁaltds alerut@émigzat i ve
thereof, causes a lag tine between the rel ease of
a [

%llle\ﬁgla%%(ﬁmgtl n%re%g{ltsig h &QC%H ﬁ{s p(llgﬁe&fb ))gﬁuje e‘ﬁ?uﬂ%g QI‘BBosmon and
in dospgefarmp aagle charel o puprmanewtef fieptrioebd Gm@inq%ﬂr@@ rngb ﬁ)@re preferably
the acRR¢ Ilodd@sht isPHrBidnald te fitR@oRPEXAD GfarPimSunet frbiefout 10 to about 80

release matrix material in the second popul ati on of
Mg hydr ocodone-conprising particles causes a lag tine
bet ween the rel ease of hydrocodone fromthe first

padjs paifile forafie ieyais@ctbtﬁe hgzdmommesormgsapaxr tedvaive tlaemebf, from each
compé;ﬂe%t 5@#[18%?1%8851%@ %g ?1 [}pll%a?lf 1%' tt}%eoc%g%%r 1bRhr ¥&n component,
mcludmygjm@drfﬂl@g eny ohhe |esclp@npsa1rtcp@tir@§ wlfrﬂemd}a bapicsentoln paktecular the
releasl: %Q tHe'HﬁrdE@&o&e oV QE@H@& &Yivé’tweecfléﬂagf 2 be CBNRAR e choice and

[or "t he anount of fled rel ease coat 1 ng

amou%ltrﬂf/%er mafhtﬁ@fi RgasE ﬁ@ataméfsci r%the paticigpWhgEueR @@?@mg is present. If
more fiaf /obSAHATH 72120 contpdhert 1@ b, tﬁé mivagiedi r@l@asfe&:]o@ﬁlﬁgefor each of

these P botenB TRBR e g ?éﬁgf&r% 15 oM B Blederigese i

accongriched ey mbamsaﬁ @ reohiell rebrake miatrec ﬂhaﬂeshl cdempo nethe hydnocbdone, or a
r S <o .
salt oxﬁ&aﬁv%ed{h@}eg n?zlye[?e c%[nﬁgwr e clt &t gﬁ{ﬁ%?tgng fo’f modified release matrix

codone, 'or "a sa Ive
materigpriphiseded therein is rel eased substantially 5
i mredi ately upon adm ni stration. |In another

eFBPEk M, .thd MBd el $éle 40 répanﬁgrﬂ 8y tdfe %c@ﬁh @MﬁQatlon of a hydroco
done :9$|ag ?Sr\éeﬂwpgge(e ﬁg}ieggfc\é\{l;s:eg gllztéghtzlgg égtrw%glg rgkflffed}f'aﬁtwe %rom the first
populatioresti aatied fydabtedona- doln’qmsdglIﬁytlclésl’andlthehﬁiea@é ofsaetie from the second
populgt'ir?bn OCP }{T%Poc%doﬁe cotn’?per?s?%jpar%(g?ﬁ gF}ﬁ{I %rlyn?ﬁ/e o;ggse%cggtd 4 Illog%ted release

nponen one, Or a sa
rnatmomate@@lr mvthc pagend hepudgion qfélydlellce@meboommr@ netdlesccapses a lag time

betwetsh EH% r@feasceu(gsh f&b@éﬂeﬁrdﬁ%@{ ﬁd&%la%%h%? h?dﬂbb&ﬁ)ng %'oﬁ%nsmg particles

I n anot her enbodi nent, trol rel ease
and th@dﬁlﬁé%?l of .haﬁroeacﬂﬁﬂef e it qrﬁiﬁ@mtaieéhfrr@@fe%rg@ the &f9BH BARulation of

hydroaé%naicoh@a@ﬁq PaRicIRAThd @datis SRAEIBAMORANL be vhii&l by altering the
el ease on risin
compiatil Y GO F Ryt ABHBRE B FTR g R iog LG g e eprgpositon

nodi fi ed rel ease
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conmponents conprising second and subsequent
popul ati ons of hydrocodone-conprising particles. The
wa@ewonshozhd subsequent nodified rel ease conponkOL/ESI0AY072054
conprise a controlled release 15 coating. Additionally
or alternatively, the second and subsequent nodified
and/or aheas ef codjjedenlesse matyix aoatgral selizedonbtud, ileddwraiaagehe lag time can

bedcﬂgkﬁhénﬂﬁﬁgﬁH&%ﬁﬁ?ﬂmﬁ%&ﬁ@ﬁkon adm ni stration of such

ti- particu I ed rel ease conposition
In onehemlpqg@memtoﬂleéxg{,ﬁpn@ongltgmqydqeeanmqql@@j reledse geponent wherein the

hydro6 STHRAENGH salt@$ Wk Pative tl@?@&fa@n@ﬁﬂﬁﬁ 'tliérélﬁ hSRidake fbagm@ally

oncentratjan. | evels of th roc which th
lmmef{ﬁ{fivav%&nea%%gg%orb téﬁfﬁﬁ&% FemBoNCgt Pay %e a delayed
release icS@pbienaid Whigh t}p:tel@}dr(bdfbdblli@ oph a@lﬂar (i?fﬁ)lvaﬁﬁif ﬂhbeoﬂ mﬂreﬂd’aeed

substan 1ai[1¥]1mm[3cﬁla!ﬁ§/ ercqqlrl)eocli]e? her OE suc qqno 1men S nlg RES cond

compclmmpmas |bn ¢} rm;hﬁed mscz)mnpmxﬂntf merdncletheélsférocodmmnm salt or
denvagwg %erré'éoctt“gls ggg%s:‘eg £y e?fé%g)z él'rlgz‘,kc?rt%ﬁbeg ﬂ? @ﬁfa%ﬂta e¢¥ ﬁf%é a time delay.
exact nature of the plasnma profile MA|| be i nfl uenced
byn EAhGE SFRYORER torih PRI 66 felE31E cPmEpYifian eRues egaqmmediate release

comp&iay €ad dthetst bnye Madhﬁ@&l kéléhs@ﬁoﬂhb@nfﬁ@ tEONPAsdibte 98l cOAPBnent

f d th t d, nat
comp{BE RaR QoBaH: o oh RS-l P DA N BF bt pgreae
compomatsnamaiffrisert seedreiand sobatjiieny populatatisfaf dgdimaoddne-comprising particles.
The s&%hg ) #1@ Lubskiueﬁmﬁgdlfféa %E%lé%oﬂllpgﬁéms 1915? Eb&?ﬁse@é’onﬁ@ﬁ%@i felease

romu m ni strati on
coatingnAdditienalb| @dterngtively| e @frcoeé@hd @lﬁwgmhmodtfwé r@iwg mamponents

may cBﬁfﬁrl'sé & nfo%ﬁ%!dtﬂelégset MR AR TBiY @raﬁbﬂoﬂ%lnlgfratlon of such a multi-

define.well se ated
Partlcaléfq rﬁé@ lﬁ%éﬂl%asag%ﬁ?%%%hw&aa %féﬁgg{? ﬁ% 11%‘2 eéeyase
compmnrdshlﬁ 1h&ihaﬁabﬁﬁstﬁteplﬂmﬂe plasred t@tcentfz&ioﬁa&&:lﬂbﬂihe hydrocodone in
se cor

whlchdtggil(rﬁ glg{ee Crle CIERSEFOM Oﬁelé agﬁhe co ()Oﬁlé%%l g&ves élsg & %vagg geaq< in the plasma
profllt hed thagnadiingl iekaghamiponentFpvesaxsanip b egcoad peak mtthcap]asma profile.
Embogfméltm tht Hﬁ)’ehﬁ%‘l“&ﬂ%ﬁ ﬂfédljnr)feecﬂar{ Sl EASEHEQTRORE Ebﬁi onent give rise to
havi ng an | mre ase conponent and a single
ﬁﬂﬂwﬁﬁﬁﬂﬁW@Hwﬂ@ﬁgw§§0@@nponent can result in a plasm
profile in which the inmediate rel ease conponent of

t e wEifrReQppiecRfedd ﬁSsef kSRl the di, s ex@@t&fﬁtﬂr@ oﬁﬁletﬁl‘e&ma profile will

be 1nf8.]egcéegial})}) t@g c?lgglél%g%tb 8{1331 %D g‘f’( Ifa‘cﬁ % friiegslcﬁ npﬂlﬂslbly yariation of the

comp&itiadofivanh somporenethersoénbdloding drprmainn gndmnt&retdﬁ alre lonleocodone, or a
salt OIrTcPe Vfaﬁ\eedthérﬁ: £ %ﬁg t&%&ﬁ?@[’elew?agfn\é%{ Eﬁo%?ﬁédomgty&trﬂﬁénal if any,

nume@@ﬁp}ﬂsglta [pmfilgﬁmgy regu @ayqﬁr(g@@p¢r15cbgm5tratlon to a patient. Depending on
the reR&H ISR RO QAP QRAp o, Eﬂeﬁﬁistrﬂa%l)ﬁfe@em S thed el 1?1@? Be bimodal or

osition avl n an | di e rel ease conponen
multﬂaﬂgﬁoarn d may Eetms arel spapisf ead efeai%nﬁeﬁal&ﬁitpga]@a%w%@a@ t’V“?‘r?aCh
comp@nddt [W¢l avh@f theld d ti® dedwet g irg@asdiaerrelehdecanbdelaged pll@S&Bomponents is

one) B et e T R PR 5T e EE e i shor,
For emm@sadmlmstratﬁvnﬁﬁ@ mulaparticgnte fmédefigt wthasedbmpotionhaving an
1mmeaﬂ{pelﬁie|§%e:] (9)?111 aarr]la gssﬁr%% fo mﬁﬁ’é@%eé&@' gmgt) r{ggarpfegﬁ‘l?ﬂlt a plasma
profilgjsl whigh ﬂt%nrmdl% rfée%s@ eempereny Pt thy §PIEeHBAIRIVET risego a first peak in

the plShd p@flleda%@tH@ﬁl'oMﬂleH ti‘&é%@fcom‘ﬁ/bﬁéh(i’ Wivel hiSe RL&CHR peak in the plasma
ratlpn of two or nore osagg units

profilg i pacEGns 9 e nyehlon SEP RTINS B e SreEipdificg rrlgase component
may ghad tiseau fatthey pusafin/khet hadhav@ofilec Alt@arnative g addnihasagon of a
profile. In enbodi nents which include drug conpounds
used for pain managenent, such as for
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10 exanpl e hydrocodone, the conpositions and dosage
fornms of the present invention may provi de conti nuous
wae@ge®ra for up to 24 hours by providi ng m nPOTISMEART2054
to trough fluctuations in plasma | evels and reduce or
elimnate side effects associated with such drug
multigotiqpdate dediiAdyreleost dongposmibe hhwng whirnimedad ikleass ¢dmgponent and one or
t . , '
more Fﬁldﬁ?eﬁ?elggse %ﬁg@é%&? ?%g%%th 1|;llga!;blﬂn§§§!lb% nglgtelgl%ﬁél\{réltﬁ s\é%roflle but a
plasmg psefile baving asinaleneak enpedks fesmeripumper thap theawmber of cognponents

contain®@td e cHRpSJifidl.s suitable for use in the practice of
the invention include but are not Iimted to pol ymer

mat eri al s C ul ose acet.at
Bk P A P PirheS fite EFpiniiaier SECURHE dgrage it of the present
invenfioropyldvareidephc@hénlt asdesphblbad atlever pod yivindgel poait@tsalf @ydrocodone, or

a salt ?E&J}gag% @e%%gglﬂ}oh tnlggcg f%éﬁ&%gst? sz)gl of Igrg§ %ﬁ%%g@n%&%%e units.
Additipaply.de thel dase efciothesigbrdgrelitys pantigilatle uaﬂf@ll tode haichladtieodal plasma

profllé: qR %%%%n%ﬁcﬁ%ﬂﬁ&%§%ﬂp%@?ﬁseﬁ%r bdiRASMBEdment, such as for
Eudragit(r) S 20 and L, Vi ny| acetald|ethylan1no

example élv%rpéo W dhe 5&9@9%9@%@@@ paggl P oddheprete gnvention may provide
contirftidG S hihddeSia foﬁ td Ziphodﬂslﬂy p@@icﬁng’ﬂﬂlﬂliﬂﬁhr Pk ®d BGugh fluctuations in

plasmTey e e BB ERPEAT BN L AR KB oHEl g8 gompounds

sodlun1carboxynethyl starch, poly vinyl alcohol,
hydiy exy@tdphtedel Wikl g@dlfmtthg/tele@eet dithe bpdrogaloat) or,a salt or derivative

thereo\?;]i?lgﬁ@d%sﬁ@&j nﬁlﬁhér% fe &%ﬁ?ﬁt p?éc?lcl: 'oFﬁl%(f)res@HJ ﬁiU&ﬁ%n' 1 particular,

] the deggg crossl |n ing is lowso as
coatingge3teiid atWtahlesler piei i iheopragiipeet theniavosiosipandg l’dﬁ ag¥ nqt ignited to
pol n&@kwﬁlrg AREAAIX subly 8 @NUREO Ryehat€ ﬁhﬂhblﬂafés Eallulysd Bt tamMletate,

hydrog{? tg?%)ﬁf el u&c&ﬁplyge( Et?tll%/l\ﬁ/@n%%?{1{}{/&@&6&%@2}%{8 Sasnllrlngrlﬁg methacrylate
copolgieiscadt 3 thoseesbhbwidgl aicel radypdlaykniudrg git@ R&gind(RT), peBr & lic acid and
poly agfyg%:e %n g?atrr},]ﬁ) Lﬂl: l (géo"ilglmerg %u(}ha%etﬁ?se s%f’deunrzi L fid %{adgﬁ%@ Eudragit® S

I"'ose
and Lhgalyophi an@lq@@hylmnrs) aqgtakey (1Mﬁmﬁmwll«wthylnelhﬂaicraybtatees)lccmate

shella&nﬁdzd% 3%:ls 2-1-8901) o me%hX axhRy Eﬁl@l}k}qfi’lﬂﬁ ()H?méM -sodium alginate,

ani oni ¢ and aflonlc ydro e

sodiumgapslinse, C’a JcyR SRMEANPPG gocauw%mﬂ@ ?tégrhdmﬂiv ving1 alcohol,
hydrosy&hylakllelokd, Xﬁdﬂlﬁﬁ c@ﬂul@@agelaﬂd staeéM, Q@d&ﬂﬁﬂ(ﬁb&ﬂbased cross -linked

POl T s BB B o e e SR P e an
expansidflof BeQiolym@ohytsiaciohiacy yphespys udhlltm nglox ypagat lmflhylcellulose,

polyvé@ p?}%x% 1d§)ﬁeagfo%§1¥l{11£ii étﬁgéhg{){p o&@z?xaﬂh{@ elhﬁg%:ogﬁé}{ %ﬁbg&?yl
methaAqd%tKéemlyr}lera rm@ RSiRMrkehm & Haasarpsllslanpesiliageny easein, agar, gum
arabic §&ﬁ%'cﬁﬁ%§ytﬂ@ﬂh¥%é’ﬂ]¥ﬂos@l (§@Ql@ibl@]?ﬂ1r9ﬂhﬂc f)\b@fiersg poly(hydroxyalkyl

metha%qlts)( élb(vyt) rgk é%fé]f)dpﬁ%&ﬁ@g y?rte 1 (Rqeo(n) Wt h@% 8 m Fninemc and cationic

hydro@élg,yp&y\&nﬁ lal‘c{tbhalshdﬁ'ﬂigyﬂ@&cm{altdjﬁ&duﬂﬁi byellab®d hidtas&f agar and

S0dl 0 al Cl u car

carbo%?tgﬂycrgpgl%ﬁ, Cﬂ%{?ﬁwrs glnil%"?ls glgl){ydlli@a Iaggytaf;e&ﬁyefthylene propylene or
isobuky&lnb,qbe@ge (mhwtr-GRig80bk), pelysadth 2B Adch0R ABar, acacia, karaya, tragacanth,
algins Hézgglé/ﬁé’& ﬁTs ngg/ék'@gx%ﬁreﬂfylés%%ég '(ﬁ&' R8€100k-5,000Kk),
Aqualﬁmﬁmyﬁawlmﬁrde@e%@s §f polpeluga G¥9551111B|<?F1 AlyCHpbRkelol and poly N-
vinyl-Tefyiolideid) ¥bdige! skd#&lpgﬁcol@t‘éfwghm%)%@ﬁt Py &8INIHARR €. Ltd.);

cel'l ul se acet ate ose e I 1 ul os
hydr OB]P’h}ﬁ PERATES sS4 |aétPPW5aC8 Wi&ée‘ﬂeg& ’%/?ﬁl&}lt'?se RGeS
carboyyrhéthylase]lulpsd, hydivxlypropylr methiy oeatialos@dlydraxyptopsl @dlatise, hydroxyethyl

pol yvi nyl acetate, glycerol fatty acid esters,

pol yacryl am de, 5 polyacrylic acid, copolyners of

nmet hacrylic acid or nethacrylic acid (e.g.,

Eudragit(r), Rohm and Haas), other acrylic acid

derivatives, sorbitan esters, natural guns, [|ecithins,

pectin, al ginates,
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amoni a al gi nate, sodium cal cium potassium
al gi nates, propylene glycol alginate, agar, and guns
wa@eoh/1s®7ar abi ¢, karaya, |ocust bean, tragacanP®/Us2007/072054

carrageens, guar, xanthan, scleroglucan and m xtures

and bl ends thereof. 10 Excipients such as
cellulpdeasitioaieBeloss, chubbkymethylsgells se,entlglosmathdrk.epal yelttey lereyoxtddes (e.g.

d | &

Polyogé %ﬂlo%%efrgl o) %Péﬁlfl;!allt%e %%% ghg&%&? E&?I ?llﬁl@&%ﬁ ‘dfj
cellulwﬂ:ylltyrafgl sedlglaae éropmr@tﬁ g?latnarcmlage@; staticht myflodﬁﬁtrhﬂapaﬁléan polyvinyl
pyrroﬁjc'ldﬁ%t pothvirit aﬂéﬂh@l ,PolyRiyY hcé@zﬁ& r@&dé'rol@ﬁt"ﬂ)y hei@bseR! Pigacrylamide,

Polya?reffg%'s? PR gfgwf%!dgra o iig Pr pROHSYE VN yjudragit®, Rohm and
Haas)[muhé)lgdcyﬂﬁ:r dcttderpatiyey Et)tbﬁﬁﬁesgdry aatwal gﬁhﬁ&t etitldin,;pectin, alginates,
ammoma Eﬁ%]t 4 tugn%tcealcufmeaoq s%l{un&: algmta e{s] g)r%%%lgl%%clycf‘oq a%gtl%aé? agar, and
gums @uqhataeqbldlkbmyz yllomps'hbmml tragacanthhexsalgequiat gk, actaathanmgteyd)glucan and

numn&%tﬁth%Bpﬁl di i sononyl phthal ate, butyl octyl

al ate gl octyl azel ate, epoxidized tall at e,
tr||soctyl trimellitate, diethylhexyl phthala
dEXRIPERESSuCh At Rlgptigisers. mbrica%tsylveﬁﬁtaﬁé [thg lgke raw \’)e added to the

coatu@eSMkabwmﬁic@de@ 1ndh1dd9fdﬂ @Qﬁﬁyﬂe apkt h&id&h@log@yceﬂdésr ba§Tyhthalyl butyl

glycolg.Feh 9?)9{23&3?&3@[ glgEhé( Blét}ulﬁeéyl tlwg‘)%b haﬁageb ggla/? Bht%alyl ethyl glycolate;

glycein;-[Romtlénel digoo}] triaceinatierated iripuopibins dhactat, dibu pheintd; heetyl

monog@?éﬁd Bnggéhsﬁﬁﬁé@g“ a{a%"r oﬁotrlqgfﬂy? ra?e ﬁglgh{rdrﬁ:galcohols glycerol,

surt a
acetate ghtergsgyleqiok irircateie cace il U”tﬂth}é Gitradd |dé>e@éﬂmhﬁ@iat® rilikgecyl phthalate,

butyl BRI IﬁHtﬁQatE ediRds6nyTphihhtate, BBREEHER ShiRBMe Qﬁo&§1@ﬁela§" ePoxidized

tallatel, g}lﬁqotﬁélgmg hzebtlé nc}?étﬂ@%o t1 I%Eﬁg a?(ek :ﬁilhlpgdqylégh%hggat% gb Hoctl;l phthalate, di-i-
decyl ipﬁthalaﬂa dhelundes bhﬁﬂﬁl@@h di- nitrlcﬂlihb/ylﬂﬁhﬁatehmdl ek ¢l trimellitate, di-2-

ety B Tl e B a1 Gt BT B BBRL  Bigre

25 derivative thereof, di sperseo! therein in vitro or '
i Whdnvtbe miotifictlireldaseatonwsaentaomipxisarat mpdifipd rededse atsirex material, any

suitablPholifid PIaKE nERriPnatddBl B EHEME chRVERLHL Bf mo&irid ?elpé:éte matrlx
are not limted to mcrocrystalline cellul ose, odi

materiaky By heratery P myrude areﬂsnewaﬁy Ahasg pkided in hs el Elarcﬁmas modified
releasbhfﬂ%@%mfe@lﬁw ﬁ&is&t}/heréﬁhhcﬂhdkﬁelydﬂﬁbﬂlhc polymers hydrophobic polymers and

N M I

derivagitvh ylhea:ejfl dikeseed thatinet: lwykcemeng;hy)c Modified release matrix materials suitable
for th® gllaxef%enélfggé/ %Ire?éﬂt ﬂ‘ﬁ@ﬁﬁor’? ﬁ ulldle Btifar %gtgg 1?%&6%?)%{ H%c??s?alhne cellulose,
sodm@@larhsw@éthahcsﬂame ﬁlfydmmlkrlaﬂéﬂoq% kyahi aswyd@wa@@ylmethyl cellulose

and h%%%r@%ﬁcellumlsylﬁﬂ hyTBtNRGA, la ﬁéyﬁ,%lhlﬂB%sys\ﬁblg)@f m@%?fc@ﬂ@lose and

A mul tiparficul ate nodi
cthyice lples 208 ﬁ*pfif@ ErGAL aekyawﬁwgrq lgorh &elhtleetsetapn gt pgreetate
butyrdt®yeld@losd mcaltd)pl{tﬁzﬂeté teliuibsanyetsd intddllieats] @dRYenyil e tite phthalate,

ch, faci es rel ease .t he drocodone, or a
potvalf gt sp DA St Far anf mi R REGal or
mul ti nodal manner. Typically, the dosage formmay be a
35\ bhkipdrtishlatdhmodiifitd eqledst cpppoditen aresrdofig to the present invention may be
incorﬂ?ﬁf&é@ﬁ@gysulﬁﬁle%ﬁ?ﬁetfoﬂﬁ whEdH Malita& (LREER the hydrocodone, or a salt

conprisin particles which nmake up _the | nmedi dte
or derp\afiyg ierephdn ArdmAgalior nedtimedd sneio hppisalhy. she daraepiogmdnay be a
blend 48 th&Qi Z&Rd{ ﬁo@@ﬂlﬁ%n?@ﬁ d Eﬁ@@&%ﬁg 224alb6i d‘lkgnfah{/é g@rdoRt@mprising

paﬁlc%éﬁvgﬁt}]e@ CZIFHS g]]e ealélfeyre elaﬁegz?n:iildt}lg ; gﬁ{etd r?]ﬁaqe\ﬂoml)gpents the blend

popul ati ons of a hydrocodone, or a salt or derivative
thereof, conprising particles may be conpressed
(optionally with additional2gxcipients) into
mni-tabl ets which may be subsequently filled into
capsules in the appropriate proportions. Another
suitabl e dosage formis

lose acetate,
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5 that of a nultilayer tablet. In such dosage forns,
the first conponent of the nultiparticulate nodified
WO edogas®7Tonposi ti on may be conpressed i nto onECT/AFEN7/072054

with the second conponent being subsequently added as

a second layer of the multilayer tablet. The
being phidlpd firztd is witeblo¢aphylds, soddorteyd or sotagedatint capsulere Allteatatively, the different

I I

1nd1v1h£‘%}g%§£latl&%'m @Efe&log%ﬁtbf% gﬁ%gr%?%ﬁeﬁg?&gg comgfls%(cégartlcles may
be comprepsegi (@ptjonglly @@ﬂh\ﬁddgw@@ls%gumerrm) ARfogahtallptyyhich may be
subsefﬁé(nﬁgl\fﬁl%g &b cHRsRYEn ﬁféra@bﬂﬁnate:b% (ﬁﬁ&ﬁsmlnbth@f)%ﬁﬁle dosage form is

thatof HEHIRGH i PHo OGS e34ge f Forgn RIS OmPRBSROF Bt lfaggulate

modifiddeeleydr @eqdoeitien n@fy ‘tﬁ: c&ﬁiﬁres@éd fhes bivalhaiatawitthde sefond 2udponent being

subse%uenhysag ant slé:?(l)erlld%/ layer of th ]gl‘f Oy%? {]aﬁlézt.?lfl}eﬁ)[o%lgfgﬁ%rgs;oefn}}ydrocodone, or

a salt psdaredaeacséldrqof icomptriging rp@rtmetoufpriaingym ouogorisn atheainvention may

furthe§ 8l incﬂfdeg%{ faY)?cﬁ& Wﬁs&o %%ageff[nqﬁ@ LR aS %QHQV&QQP%‘? e form or a
For exa en t I'Tst conponent conprises a

fast-mejs dog ﬁ@ﬁt release of the hydrocodone, or a salt or
derivative thereof fromthe second conmponent may be

ded &y@@inlbtﬁﬁﬂnbn@ﬂié&b bmﬂbh yf fhklindei€ion hydlthe @@%@Q’ortﬁ made

{ t
therefn fe1fse B POl 60 S pr et DS AEABT Bt sePdipally all
hydroomdoahe,r onaadaitoe detrentse ftheréafpenmrésed éc e dirstawppoeett ismeleased prior to
releas? %F g@r}ég(gjdo%i ordaestaglolr ﬁgné‘a*?‘%\é ?l?egé( t HS Ygé se%fon@c&ﬁg&feh? Eor example,

e coatihn ease
when ﬂmferlsi %ﬂmpoz@nts@mgs AR gsimaapgnty r%«faw ef ﬁlﬁ@ﬂd@é@dw or a salt or

denvattl% (158817 RbiaRk {@bRASAN PN 0K 98 ﬁelﬁﬁmﬁﬁ il Elhl?fhntlh'ﬂ’@ﬁ‘ll the
simlar to

nistration can be substa t
hydmﬁ?c{.%lﬁaor& Shir Seriy it duaetlying e R sobprieSt b heoR el phdelease of the
hydroosdai®f @ alithy dedenide ml&rebfsﬂgm the Ed’cf&n@ tot@ponent may be delayed as
detaﬂ%cﬁ% %S/? égil}ﬁ tYsIe no% & ﬁ]tlocp f ec{ eﬁger cf‘oa[t: &l hg gﬁcﬁgr £8 nEqsed rglrcase matnx material.
adm nistering a hydrocodone or a salt or derivative
t Beraué thefmasnwhprefileaodunad by @h@@ﬁ@éed@cab@hydrocodope composition
upon Qc[rﬁfﬂks%ﬁﬁ&ﬁ €& be %@stlma‘ilg‘%%hé&b 'tl‘i‘egplﬁﬁha?ﬁ%ﬁl yt Qﬁ‘e

her ef ore advant age for reducin |n1Z|
admm(lsﬁléatloa &l BY O piBALe J&f }@éQqOéH{le dReg Fmms gtV@ntsF@Jentlally, the controlled

releasB Y EiPEHESNEY, the re@er&aﬂl\tenﬁbn Q;qfakt‘i@ﬂdrl&ﬂls%ﬁﬂ E@Q‘fdmlhll@tehhgi a
e tom nlze

hydroiz%c{gé?;?{tcags%&pr BF%WU&F rt'lléesr’%‘o d%g g\gléC}} %aélle%to ANSR maer%e pr&)lematlcal
This doatplléd @tcase aumsiosvioh iothesefbrieradyardaseuofor hgdicmgad ameimizing the

devel@ﬂm@lt %Pl)&tl f to(ﬂeqrgﬁc%‘?{) 'tﬁ/eqH;d 0885 of A & c&?&%?&to t'}éreo{?: G the

ease roco éne or a sa
Cmﬂp@%@@Vatlve t her eof fron1the second conponent is
del ayed unti | substantlally all of the hydrocodone, or

a veiadntit eregi@iﬁlé/@)tmﬂlﬂniz@ Pagatt tolRARY by vidﬁh %t ah@osafgé fe‘glme which

en as be sed, and furt
faciliGES PRRSPULET Iai G BF MYRESSH B GE AdEher Seriacy® il grom a patent's
systeral@eleust df\ike hydro@aione,roelagals eddérivanive fterdoif rf8dm clengeomendomponent is
S en.cl.ear t system o
o QR SPL LEqoBRLEL LAM: LG Sy i
first camppreat hysebeeh eelewtd. @Y fﬁlrthﬂnd@hee@e@tdmdle@mmﬁ‘ém ofpthe hydrocodone,

ora s&lh@r e t'hbl%@f 'r@lea?SE@ %toﬁ{‘tthb@ rét%onfggné}f?%a§9égﬂlc?éa%dyfrom the

delayed for a period of at |east about two hours
patieng (YR G SOTRAIBANL GF ) cpfserfdmpsipeqdgne. opg syipor derivative thereof,

from t%@@gdohaQ@ﬂ@oM bﬂ@%g@ﬁ{p@ﬁa%fb subﬁaﬁﬂ@l{yﬂﬂ ﬁlgﬁ@ﬂi@;ﬂbt?@nﬂelayed for a
e lL.nventl on e sage orns
period: 5 FERFut ity LS a PN B R Dt ol oS R el ¢ or

derivative thereof, such that the hydrocodone, or a

29
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salt or derivative thereof, conprised in the first
conponent is released during the rel ease of
why@roswdone, or a salt or derivative thereof, PET/OR00@72054

second conponent. In one such 5 enbodi nent, rel ease of

the hydrocodone, or a salt or derivative thereof, from

t heasebardbodmmgnortbaitoropositihm afchpmsettiammndebadesagefarmg made
theret R BN OB, Moo BREBPa R b er U LEBRR Suckhafins Bldrocodone, ora
salt oryleigative, fhersob fcomprsedon| teaifiRe FaaB@epl/id relessdd during the release of

hydroE8UBReShrid QNSr A8 HRRE thdedt, ReMmahdsecbREcodmy&iRhi. @ one such
rel ease systens

i.ncl udes various types of controlled,
emboginenty elgpie o ey HRRR R QB AEA RIS GO GRT e peond
compbiieak edthe compodigoledduvedigihgiand depaildsas idl€as@bf themhgdrocodone, or a salt

order ..nan . hese, syst ens, i ncl ude, but are not
OrdaP@%V%gﬁﬁ?%fg?PE%%ﬁgﬁ%%é?%%n%ydrocodone, or a salt or

derivative thereof, in a polynmer matrix (monolithic
dé&vi cether Repesyd (Gudridled Redeasg Hyalrpcastone deomipasitions
t hereof, contained by the polyner (reservoir devices);

P HEEIr{bed Bietel 2 titkahvRRTohii fd168Ees Variotd @b&%{f%?ﬁ&l)ﬁeﬁ?@ﬁ?se systems by
rtircles I n

. (mcroparticles, crospheres or. nan .he
whicty i i Fpetdogr g it ah ST NG Eherset By B 3?1%%18&&&%%!1 or zero
order @fanfiers @hése @y stelas inchideyiut takeric@ dimitedant filinfzadtibthe dydrocodone, or a salt
o a2 4 B LR T FOBOBAE, oo
derivq@ilvag,hdr@fsmtgi’eetcbby the pgliywer (rasqymc};io devidkeyipoymayic elloidal particles or
mico B S 8L 3308, B 080K0 e a8 o i o o escror nd
matrix gdeyigesphydserodepd ok 2 sals ek dasiviatishtherpef ontagnediby @gyolymer containing a
hydroBilieah&/of RatHaBESadditBRISE, ARdosl FHPMYE saitfactari bl bRBiEser, etc. to give

; (sol ubJ e) pol rs with (coval entl at t ached
a por&ugbéiﬁg_gﬁtor aﬁ{emz;:s gl‘b&%%ﬁ,tﬁe lég(jfr%ﬁ‘,o gne, o A salf %Ej%q.r}\@gw reof, release may

be ostbigtadlgf commlled’ulbes; resevoic &gl mheixeler ek Qasern@at@tings (ionise and

. ntroll nam. ¢ah L y; . h '
aissol§GR 4 B AN ERPLER ol R R EIPEI Lt Ppaaff dvarocodone,
or a sglporedesivatied thersef, ofoledudestderces\Wiererelessgratans chatneledslynamically:
e.g., thd bdmdtR! AL the hydrocodone, or a salt or derivative
thereof, at a constant rate (zero order), others wll
vary as a function of tinme depending. on factors such )
as DEASMEITh gresanism eb e iR HAN gilAgerl shegptepd gFIFHg e the drug. While
some hakdhidngs Wibididag: the hparoosddny, ored lt dPaky®Ive thegest, ath constant rate

sust.al ned .release coatings. are necessar. | .
(zero BN MBS il FaoRce TEHEL § P Fer PR R doct ey angh aschpeing
concebpdtipn gradiemtalol yddigeuleadhmeg loadiygrer porssith ews PAlyomacostd i) sustained
E . i g . 1.C u
feleaS%C%%%%%q{s%H%égﬁf%,P‘%@%?*‘@?ﬁ*f%@?‘?@&f%@g EXdimples of both
naturabky IEHIBE PO RShEICH AP Seyagaat® oparation ALpd & fhapipseutical
Produb@I8idisiddS PHlkRte] Al £ SN)SBRLRERNSJo medHnRhBP s ASRHItE sub-micron
. pol¥ners such as the 30 Eudra |tg%2 LROhnI Phar ma, h
sized \RAPTRIs Spsedh PYCURGRIRs SFPBYPIY whihie Ralyersiugh as the
Eudrago@aRypheir Bhaamne, Wkin@ygadi. yrah geofgrol y(adrylake setthaatyatBeadpoBsners are
knowﬁ%%%@%ﬁal approach to controlled release is to
encapsul ate or contain the hydrocodone, or a salt or
derivati ve ereof nentirely (e.g., as a core), wthin
a pol ymer fi eﬁgrgf’lrc%eavllce(si .e., mcro 35 capsules or
spray/ pan coated cores). 30 WD 2007/ 150075
P&TIYRS200D GFR 0B do1Tiedled saleasa ss togpcansslatenatcogtam e hgdiocodone, or a
salt off R8ivalii{d hefeBN eRRHPES,. MR dofddivitHinEp ARREL Bith &:%oat (i.e., micro

reservolr
capsules or spray/pan coated cores).

30
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devices (e.g., the effects of additives, polynmer
functionality {and, hence, sink-solution pH}
w@orgastoys fil mcasting conditions, etc.) and, PCIEOSIN7/072054
the choice of polynmer nust be an inportant
consideration in the devel opnment of reservoir devices.
Mitde vimgpstthaomsahaase affbd tlacdidiusion ipoxesf mby reedidy boapplied to reservoir
: i,C I [
dev1céjse(¥ Sglger é O?S rdﬁLi!Vgp 51 \f f&rﬁt?l)ronélﬂgﬁlﬁﬁc? Iﬂeltl(!% selp}i &glulnsré pH}
porostty}éﬂgmastlmgcqwht@ng,cqt@i gmjin hg[mqef @g,cbﬁlc«ﬁ@ﬁp@ﬁmgmnust be an important

considen@idRf iR iR de)(fﬁlo‘foﬁiehb/ ofl BYPY dfLdeviced OM'éHélﬁf}; th@ rel&dsé Kﬁaractenstlcs of

second | uns ady-state conditions; trati
reservgusisttFehtan liffe devier™t & EbiahNe ERORRIEPL T BHUPETBHE, o a saltor
denvdﬁhe mhdrdsrﬁ" 1@@\ylacselmmntcaffmﬁordms}cdnmdtmwﬂmeagdwlbj in@6lvés a solution to
Ficks aecong gavxé g {eag staFe, copF%ons, cﬁh%enlgrgtl(gna ctieiGpﬁ:ocfi%nct) ﬁlu)éﬁf of t}%e relevant

boundagctdnditiony. Wﬁlem He dmlcagemam(s idissolved hgdrdeddonaprfasalt er derlvatlve

theredf Ot rﬁleﬁﬁ?&%as\é‘d%&] Keb Q)S%\dgl%}{ﬁﬁﬁl WEEH F}ﬁ'%%@ $hel éon@entraftlbﬁ %a{ctwlty) of the
of der rel ease) ver rocodone,

agent &gt the friviag iforse f@féelteh%?a wdhin the dPﬂC%d%%?Sa&l éd first order release). If

howe&éﬂsﬂﬁs !ﬁ§dh@6®d0§n@e& 4 28 or géﬂlVa{tﬁ/@ tﬁeﬁ’é&”elsflﬁ’ﬁ sﬁtﬁfa@@isﬁlsp&lswn then the
onst an zero order) un vice is

criving SR T s kS Sas S PO o GG G b5 hger saurted

Alterrkitinelyitlusrehoaye-bee Kiastiesphayobe dsotptioh lcentroliddaral £ functiorosf the square

rmno9pnkhe square root of time. 15 Transport properties

Coated tablets, nmay be enhanced conpared to

freepolynmer filnms, due to the enclosed nature of the

t AbAnspore pragertise pheeated tableisc mayrky calirapedcamparediodiaeaplymer films,

due toPk lsﬁ’(flé’%d%fatur@l?f @i MMt GoRS (%@ﬁl‘ﬂf,raﬁt ‘%Hlé}hm\ﬁ& bhatid@R iRefnal build-up of
ant out of ef f ect of

to.force t e
an oS eli QPRCSUE ‘<X§F il et t%%rﬁeéfwﬁal%tb%f)g q‘@éﬁil%td in
pol y(ethyl ene glycol) (PEG-containing silicone
elTas effearof deiodised satei be sdf ¢@cdisingftabdet esatedinf o efhiylens glycol)

(PEG{I Q(%I}tg) ﬁl%% sglg:okg Xﬁs:’r%b%ﬁtaﬁg alsghﬁe e(f?ec?sa(}%%qa?%r o%aérée ftﬂyﬁ'ﬂag Bﬁen

investygatask The rdlesde pbsadisfror @hqﬁ@‘dletsw%»fdum tode a(muqtlltre of d1ffus1on through

L A4 r
Water?@l@%[}%g nf?g}?%cfﬁﬁgtrgt%&ymhg goatﬂﬁ Saﬁrc]iecﬁﬁﬁﬁe jprp ir%re Rl@mransport

throughfilgsgopeinipe jusf ey dhFéereepesligl 1%.4%HI’§requné@eﬁwrﬂH@g ‘Observed in
similalr figdk Eidhb, Ngditdraie tﬁﬁrp@‘p‘cbsﬁt)j W@S‘neé@@?afﬁ s the fdéast bEthe M E@RSAich then

occur b s Gor S PG 5 YRR e doungpgwell in

deionfsedinwdtet endsoleinke shap%o dredldniesphlernglt ara randt dhtheyeldshapeinternal
hydrogtg%i@preg r@ttﬁ’e Hgé %H ﬂla@é gl%V[(ﬁlzéJ!l h%:glgs tltij)l?ﬁeapﬁye tﬁle Lfgrcgf generated. As

mighthewrpefitery th? wﬁmﬁ@ forse deersired V‘tllhelnCI’ﬁ@ﬁll@leV@é ﬁéPEGer@nteAs The lower

PEG lglfélbﬁll@f?ecﬁ%@t@lcio% imfbRdQBIFRE R ﬁleflﬂlﬁﬁﬁe {aes %ll\é\ﬂ th8 porosity
j ncreasi ng 3 s of PEG content. ower

resultngiare Tl DayRIS e B £ BEST ST LRI FoigH @i 20%) allowed the
pressuty & bd etieyl bynie flowhifllC1.t he porosity resulting from
the coating dissolving at higher Ievels of PEG cont ent

( etlﬁ?dsélgc{?pql%é fwﬁ%{:} l%%la dg’vel egaua{cﬁ IX n%torl%l Iél%\ég}genggntly) the

OW O S an
relcasdet b opirenMRIIHe By KENIONIGE Aloree ferdBmtion of His relative

magnft&ie@@l‘?’a@ thfh &s%tlg E&?f@nd%@alng zofeedlﬁumoﬁ(gntf‘IHQeMQ%E release of salt

| owed t he cal C relative annItU es

from &hﬁ é%blﬁoAhIO&slﬁ%Gu evebu RPN AW W38 Airscqsed 1 HpIFpigEPgpnt than was trans-
pore cﬁﬁﬁlfhérh by ®dhé geﬂemloheif@a@ea l@f)v ok humbéraintife at @aging of 20%, both

. n
mechijishy ey bR e ik s e T PG wh Siarosyatic
the generation of only a | ow pore nunber density: at a
| oadi ng of 20% both nmechanisns contri buted
approximately equally to tha rel ease. The buil d-up of
hydrostatic 31
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35

WO 2007/ 150075 PCT/ US2007/ 072054 pressure, however,
decreased the osnotic inflow, and osnotic punping. At
whe@hasoordadi ngs of PEG the hydrated fil m waBCTHDE®07/072054

porous and | ess resistant to outflow of salt. Hence,

al though the osnotic punping increased (conpared to
pressmh,dlolvwelr déaedied ¢ie, ostrosin safpoy,endiokioge pumpag. Ahkeigher loadings of
PEG i?'z[téd flﬁll GAs ﬁo@%&@ﬂé Q{Hlemegﬁgptttb %u{ffd\xg@issealt HFnce although the

n| sm has al so been report m crocafp

osmOtybmraplﬁg iesreasogtcempatsdiip |ths= leweeloaging viiant-peieidéipée wasthe

domn(a%ﬁe‘léa& eV S8, M&%‘ldtfcr}bl%afferfﬁédhla?ﬁ)sm%\s’ hs6Ded Rported for

ossire % t he npost coogn@ t he devices for
MIiCrogRpsHies FPRHAG N hwatFbiody %C?ff’ drugs. This is possibly

becausz t he are, rel ativel eas to f abri cat e,

conpar éd t ‘P‘é%'é'Wd?“r"“@é ¥¥ethere i s not the

danger of an acci dental high dosage that could result

f rM)cﬁ]oh(hlct bﬁat[‘lupdidxﬁc&*s afe pd3sibheth® hanecafiman bethe rd\t@llcés for controlling
the repgsrel e/ adtru%s ﬁ%%‘ ﬂ)?vf)ecglﬁsefzgge Xrg 8%8?‘?2%%@0 (f)a:’f]}!)nv(%/I congpared to
reservohalepwey mpd theee 1S|n>ot tl@miangehe)ji ap ﬁ@CldW1MH @osagmﬂlmgcd)uhyresult from
the rugtﬁ?e SOHP ﬁféﬁﬁir% (ﬁfa r@so?&tllﬁ’ H@rléed 'H Quéﬂ %&é’lﬁ& thE h arocodone or a salt or

I ssolution or ng. dosage . rel ease erties

derivagive ihsienti is rpr%se@teaﬁua@é@ew wghlaéb%mlémer WA f“PfeP hey are typically
forme&cﬂylﬂ% J:cbrhﬁ’re@sflori bren Mﬁh%&dg AGx tur®ér B Eolutdh or meltmg The dosage

t t
releasg BB PSS it 9688 B BB b et deydrocodone.
or a ssobideriontivd thhienf, tifn theppat ymalnedtsx parie theetasookporausdmatizes, the

solublihgf in tﬁ%~I glﬂﬁ%!)ﬁlylo (Vltthp'l the Egﬁ]h Fﬁnérr&r?et@zgglg ea?lg %[so%(é t%plLOSlty of the

ernea
netwogk &p h@reattﬁeextem thap éltfdmﬁ@ealuhtyapfébﬂ filngyg ddend%tonv@ether the

hydroE&ﬁfn@ chr a daft oAl H@l@@(ﬁ% %érébft ﬁ%l@@fs)fﬁrﬁf th€po %} Hﬁ 901%11 in the
| ow | oad

|
Polyrrteﬁﬂi i@é&t&%@f dgie. &) 9% W{q’)a@hxﬁéﬁeq%ient r‘?éﬁé%lf or Getlvative therecf,
will bwlréléasb@ by elselaseal diyustonsiabdhahidnr @ fheubsedde GESHANI Aﬂh{ghﬂr loadings

ence of pores).. At . higher..| to 10%
(5 o (G PRENEE PP SRt e P PP ACLbRIR seiehh ot it rormed
near the astwe ef ik deane tis the hfydraredonenesa salthe deuvfitacahatott sdost: such
caviti ﬂ %Péﬁué ﬂgmhtﬁg Eﬁ)\ﬁ A5t 1n9fea§1n ?{ ra%rofqﬁ%sl\é%tfdlyedru
ereo ['ost: cavities frof
the envi ronnent i ncr eaS| ng the rate of rel ease of the
diiig commongo aghirlisti@ses deis-aa ;BP]é{éftthlilP%f‘e$1Y%®)gor sugfactant, or adjuvant

(ie. d?IthI(eeiethm@ﬁ it y26d dffectiOéneS4)l foatitdiRtdevits @AH %/sel%lr devices) as a

i ncreases, effectiv n
meand e o B R RS b A e Gl ey B 55k te.and simply
serve medid $ililhdommhmnead] MC@eiemeam }ielrrhyab(ﬂalyt faqurgpertyi m)rmally more desirable

in polgrgg} éa%? c'oag%gs?tlk %'a? fidte at 91% lgag:gi ' XPEED ec? t'or[HJ:rXase the
erv ornati on an ence,
permeabilitabiettiyl yellulesepfibpelingpriyas pdinajionsf BE@eleadlag) be incrgasing the

porosﬂ?llﬁb%(/elpﬁielﬁlnﬁ Q@tﬁingg feir alridtaRoRet&dndhR }mfttﬁ?g the transport of
achi ng of PEG acted to Increase the aEerrreal of

electrtléteh %Wf{?éefiﬂﬁf‘@‘é]éf)t thg enbangemeas pf theigpeangabiity wgn 2pt rqﬁektaof the

effectlveaidtieg@seliy thibleieeasiude bythe ABT RatHiNg. 'Ihﬁ%ﬁ&@éwndeh@rom plots of the
' retained their barrier

1 s t
cumulstiEBe TIRG RGP PRHARAAE “dPrcsbnal Beter Gy B eriprogalickness ata
PEG ldediug etl5@% W/ :hdote nhawmiog mdimearoflatiheship paweeathiclrate pf parseation and

rempr@éal %lné%ElldLﬁehsg)falgEggecte%f ffofe & glblxgﬁg)es%ﬁlﬁﬂﬁedlffﬂm&b t;ﬁ;% @Ieaﬁﬁ)ort mechanism

cause evi nced
ina h@meg@e@ws mp@brage, rﬁnt@ppkaeoe ef thednearfiegignped the eramh&tOethe time axis

gave @%ltﬁfeflh't@f'c%g@ r@)anlf% ﬁﬂéﬁ?}x%\?f\i}e fl’I'lE{ H%tﬁ@&?}fﬂﬂﬁ%he&éﬂs% epdPlero with
Qaadl ng_o0 0 ots snow.n near
decretsegaﬁﬂbt%ﬁﬂne%b%@ SRS 4 Ee P el Eiy i ctumence of two

reci procal filmthickness, as expected for a (Fickian)
sol ution-diffusion type trapsport nmechanism35 in a
honogeneous nenbrane. Extrapol ati on of the linear
regions of the graphs to the tine axis



10

15

20

25

30

gave positive intercepts on the tine axis: the
magni t ude of which decreased towards zero with
waewras®ing fil mthi ckness. These changi ng | agPCT/mE®07/072054

were attributed to the occurrence of two 32 WD

2007/ 150075 PCT/ US2007/ 072054 diffusional flows
diffuscunal figws therireathé yardy stggs ob thet dxpeempetr (theeidw 0f the ‘diugiraraf also the

I :

flow (;fnﬁe Pﬁf}y %Bg 3%@ t? }ﬁ%&la%su 1 I%ﬁﬁléﬁ{uqlgﬁ !{?/E'@l é%eﬁ%glﬁtgll}tgaﬁo%%f permeant
in theéflmpe bwéd;ng upj @affm@ fwhemuis@d fmﬁ pegmagtughowed megdtiye lag times. No

exp laNRR M E8dwas fRhREMITRA Bkt it SHONSEd (129 é‘éfféh@e &xdbited MBS w ﬂh'ﬁltlon
Iantlon of aﬂ}s vvasforth omn it was n

Coefﬁeﬁg indhs eicns aag Hiab s tanalbe i BAET Bt F“BH“%P@HEP?“PI&&@?H@
polyeth§lehb €iliay $héin shawed b Bitildr hiegativasingd 199. a feature of

ani |l i ne perneation through polyethylene filns which

S i I I

ag’gé\g&gﬁ? ?f qugﬁ tsgﬂ%%?hét%é’f hér’dﬁ%g 91)9) m-g[}r&l c)?(ev Z—:\g”ilgs l%feﬁ investigated. It
was thyaight thatsesfaitgataey increasals hmr@g@dnnex drast satsior e vadive ﬂmof release

rate b%r %E@ﬁ&@lbﬁé]ﬁe%q{s%oﬁf)ﬁl%rea% d RutAlidatioH, (g?frhﬁ{r@{/édv ‘%vettablhty to the
her eof rel ease hr ee pOSS| b e nechani s

dlssol(lpyn {nﬁéyaeggie(al)w@fﬂrmlag% asoqqresQIF p§ sqr%‘gagt;,]@achmg For the system
studledV(EﬁcﬂI@Qﬂt@HB/lO(I nd R 100 prkisE HdWyi sarbi e dilashipa@dn (ak kte)drug, and a

t of f act | i ng. .
range BRI O s ot e by Vot Bhhs iR D Bipn Tyt partia
improgtmsitiic dﬂ@ic}@yses(mmb]yiltg thatRherddéape ofae difhsidanhmtichr tigan dassdlution,
contrcﬁled}: %ﬂﬂ@.l%%ethec' Hffé&%fag{éheé}etrg l%@:«ﬂ%@ ﬁlsL{ﬁjﬁfEﬁci}g%lt® RL whllst the
greatqsmnﬂ@}m@mrewﬁedmdwrtb@Seaseefaqtalmﬁp thait migra mate sohdle @leetasﬂee formation

of dlé’i@ 1(§Hsf ke B Qlchﬁﬁ tHeatis disina Intddigh acce§§ﬂ6t\{/1%1h@1@matrlx This is
gh the effect vvas ? reater for Eudr

of Ob‘flﬂweﬁmal%cgg? £ erRAYRE latgnfifnag whis Hmshtdﬂﬁéat@ﬁ% %qr%ﬁmeeﬂcal coatings,
due tOOtihe Eﬁe%ﬂﬁwhﬁﬁ akpobtrimﬂﬁes ﬁfafya;etpaéﬁaﬁedt Wil SWWEdc@NEBY @pposed to
e to tion
surfac Jree e%qfl 6enCﬁs WFIH: ec‘)chuff'n tgﬁ tw% a a/meg X C\gﬁ% op gn[he Eudrag1t® RS
show1wg ulttﬁnacmdfre h\mzt/aemxhe Jrhomcmstlomxf swhytaptisnd dhgvENswas ascaibed to the
itable for
dlffeﬁ%ggy%sgifﬂu?{ga r{': gﬂggg rﬁ%@dgﬁl %Ql{il%p (gﬁnegllease with which a
poI ynmer | atex may be pr epar ed wth surfactant as
ofBwesite ¢ vigss FaRtsing-of p@elynsridres BAEECAgieddn p palygner containing no

drug zﬂﬁi NEENSidhe devirepels OB tRuctedii-dri aQioys Eh@rafii@r @gtet, (anf was found to

sive 253 WP CPEAIY BrESaP PLLESREE TR B Oy IvApeh figghell. Similary, o

polynes colelvedtatrong the drufi fifseneemgrodeweel, butafoatpd abie mnthrayshell that was eroded
by th@%ggg{e;w ' 'ﬂ{esraf%rl)f tr«%]gasg %k g{@cgru %E’Pogﬁgtot(g PQ ge\fét?v%gr linear (a function of
the rafgdinyigiag difi m mpmjs ﬂ@ougjrthg shlh @néxiverselysueporgorpd o the shell
thlckrié@sS w@@fb%‘é fHGERGsel T QAMIRAURO h‘l%n@%lg Afinl 6 liedré’ésb G tiAdd
found to give zero order release by diffusion of
the drgg fremctipheRse through the shell. Simlarly, a
25 polynmer core containing the drug has been pr oduced,
b coated this with shel | .that mas er o by the
ﬁi%t 51 Y @ICPHFUOR & BOYAY FifrasRIBTGOf TR %‘ﬁlsv?/a‘ﬁlrt]h the drug
dispelfsalﬂmdh& epHeee’s eftedll hnvcedlyo hllghgfep’or(ﬁ@ rflatn&tty}cmmﬁiosphms (‘atierosponges’)
have ‘t:)elrf]:\rr}n éitreéscg e&i "lﬁl%:ungfrcfo%g r‘ijﬁ%cs: %vsé%:i %re{)z?rﬁg Fiy td?s%olgw%edlé dru and gols}/mer in
ethan¢lh©n raédlelae eo Wmm thdrethemnl difélsed &ronwathe feowtrdornt drogletsrte é\@@e a highly
pmnu@?&%ck‘”e 3. Mcrospheres 30 Methods for the
eparation of hollow mcrospheres (' microballoons')
Mﬁth the drug dispersed in the sphere's shell, and
al so highly porous matri x-type m crospheres (‘nicro
sponges’') have been described. The m crosponges were
prepared by dissolving the drug and pol yner in
33
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ethanol. On addition to water, the ethanol diffused
fromthe enul sion droplets to | eave a highly porous
w@asoritstoes 33 WO 2007/ 150075 PCT/ US2007/ 072054rPCT82007/072054
hol | ow m crospheres were formed by preparing a
solution of ethanol/dichloro nethane containing the
dThg halielv potiprmreres@nerp bamied dyi premring tiesplutiphiof ethematkiichloro-
t
metha@@ C@FTEHér ?rl(ﬁ?tﬂg fiﬁ%: gnﬁ ﬂ&i}’glgerr @g ghﬁ@gﬁfn%&@ateg édélrs 5%lrtml.egna_nte)r/1}3uls1on
contal@rltgctbg §1sp¢r|smolwm%¢wgh@wémmmle% hy geeereswitippriyperpypcess, from

whicH th@ eﬂh@h(ylr(@ hod éﬂ?{féﬂt Yordhé f)éy@l%@r)Hﬁﬁ@lyﬂhffﬁ@éd‘]ﬂe&ﬂlta)ﬁﬁ'ig IboBfmer at the

ur f ace , of | ét to give a_h
SurfaCﬁa?? e BPEHOIES hirinare lFd.garticie sBeloviaa i Glvedth the
dichlctobihaimeo M ttfiapeint, Atgat Phsse @ d%;oré\m@t&iﬁnd)ﬁ%@rﬁfated within the particle
onet hane er at rti.c

whlchwﬁﬁer £ ffu%ntl%ﬁlr%rl%hv@e slga?ln VATS seﬁvefi tQ lbu‘?}bIFF 2 surfackf): of the qgueous

r fusing’
phaset Bhdalmﬂweslth@ret hieredunetl pessot, tfnhle flaqcilwuhsvatqrhwhe:h c?IFhld be removed by

a perig@ l)f MH%EI C{}&mgﬂ%ﬁrﬁwﬁqh@gﬁégyAesug%&% 1&\3' with

renov g erio rylng
mlcromh@rf‘érw andloatipgdiagidglives dapees foy us i fegyeemaeh. use of

the 10 mi crospheres was as floating drug delivery
devi ced- f or Pgndentlevi¢es st orach. 4. Pendent devices A
nmeans of attaching a range of drugs such as anal gesics

amdm@mslocﬂaﬂﬁ&ﬁlsgamaﬁlge 6f rugs Rch aﬁ\aﬁmges@és a2l aﬁﬁ&é})‘iessants etc., by

meany GG G 0 R R UL BN S Or] S SBPGHERT PP THaguplsgmlsion

polyncbeiv.eti coped beél'thefsweldpadi i 'Tese ahiers passpdscddhithough amion exchange resin
such tﬁétctﬂggglﬁmrff ?ﬁc{]g pfﬁ&% c%H?é‘rtetdl?g tﬂ%?lj ﬁ%ﬁ% a&ﬁ%ﬁ% o5hz ‘self-catalyse’ the

releasé@éﬂfedé@gbyyzféblwm@ftheeﬂsﬁaé@kof the drug by hydrol ysis
of the ester |ink. Drugs have been attached to

p@rﬁ S aSe bB&atlRQ QIO S, aaa\égobﬁ&fbn&-ymmsaez@ @lyrmlésbzed with a

nde att ched The resear rou | s
pende); &35 i ithertel Tl QBRI TP o O3S in which
the drbg) imd)uhd) t@a bioosmmaﬂe bbl@m@@by Wbﬂl@y:hanicablbdrﬁl eC§] epsmgzzaihydndes
ar ed

preparegq’rqm flultlbs alpuq cﬁanglryylgde ? leSF gre%p%re% az arF:aécém% an a01d cthlorlde with the drug:
methaggyilelyl chlopide ded vhet shdtulrresaditmfgnethw bmmly Iaolyll) W@t@l wed deform a matrix

with aa{ég?ﬁd'ﬁ?la m@ﬁ?&% t@ l@%) gﬁité:fei géél%zas@ % @f(‘ hg%rr %{sq? :é)ﬁﬁlqc fluid. The
use of o ymapficprhilé bases seitgher Oaﬂlﬁ@awrwap PRAsmaCquicyagnipgschas also been
describbdli d. The use of polyneric Schiff bases suitable for

use as carriers of pharmaceutical am nes has al so been

descriBed. Zat&icfimheric films Enteric coatings

consi st of pH sensitive polyners. Typically the

R e
and 1rmah<;¢r(mesll)|wary Bitle patiswagr atduwe pH, ng],llsoa’t hilihsidd khei prdlyroérs ionise causing
swelh‘ilg orQi? sXﬂ?Iggc?f(ER@I)élﬂgl%r ‘@oﬁgﬁg&ecraﬁftﬁ&gf&eebe?&ess g‘i’]tgﬁ go fefnain intact in the

envi
amdwsftn@mmner(tmf thessteragd) (@ratersingteitberctheigrugerfeam tHis environment or the

stoma@ﬁ‘ Yﬂohpﬂﬂg‘aﬂi o) HBut khais g&véﬁ@cﬁ@ﬁﬁr@f £lﬁ£ﬁﬂe%vﬁl€ﬁ{ﬁént OIP%He ihRstine.
di ssol ve |n the nore al kal i ne environnent of

i nt est ighe. (jgmog%gpn‘f Lo OYedL@RiLR! | €d devi ces The
|

osnotic pump IS S lar to a reservoir device but

contai ns_an osnotic agent (e.g., .the
he osmotic pump is similar to a reservoir device but contains an osmotic agent (e.g., the

active agent in salt form) which acts to imbibe water from the surrounding medium via a semi-

permeable membrane. Such a device, called the ‘elementary osmotic pump’, has been described.

34



active agent in salt form which acts to inbibe water
fromthe surroundi ng nediumvia a sem - perneabl e
woreosbnnsmes Such a device, called the el ement aPpgT/US2007/072054
osnotic punp', has been described. 34 WO 2007/150075
PCT/ US2007/ 072054 Pressure is generated within the
Pressutevd gamewftidohitiiiorticedevideeviach forecsabenttiveugenfout hiethddvvicevia an
onflcé/ O?l@%&le é%glg%cﬁl%s ﬁﬁnrlgs g{)qlt%llﬁncgﬁﬁ @%l#?pf&éﬂtﬁg%ﬁeﬁlﬂ &Jﬁfof a
hydrowm presare beadrelyshy E@ the affe%mf decrpasing the O@fl@téwre&ﬁﬂlre and changing

the dlﬂl%ﬁfﬁ@l?ss{ d&%rﬁé’}%t@ﬁé’@&h&) PWRESUKE 1r§é}ﬁ|al%ﬁﬁﬂé BIgthe bR ce remains
ons {vol une} he de

5 contim BB PoIATEL DO oH HavrEe I ediHet dhen thgpgease rate
remaihh@mBtansddive #XE & §6luafe R@hlitd teSadlumhabesblsaltupiake) i n
the device, then the release rate remains constant

del i veri ng ElocoHealy fibaatddoreldage devicexe of sol vent
upt ake. 7. EI ectri cal ly stimul ated rel ease devices

es, have bee
W‘i/né);l%hé dex y h%véc' ‘Peen pren a% Sik us? ]gjyf\:/q\gctyo‘cfytf: %F:ls é)‘)](hé?%lp le.
swelleghwlent écrrrw:ahmelee@lt extermbl @cqtmal Lasnmhs veas pbpledl, conug anfglaage in pH.
10 The r&&%@ 96ulti e b dulakQ, BHEnd &Jn%ﬁ? %Mﬁ’%‘b ?u@&ﬂ@a&ﬁs@#}?&ﬂ%by

he current, glVlng a pul sat’il ease prof
Fydrog I's Fggk? find a use in a nunber of
blonedlcal Itations, in addition to their use in
dr matrices (e.g soft contact | enses, and various
fogelsffidanyss,in étm:lm)ber ofi bioggie Applicativas. dn pidibn tofheir use in
drug (RRRRENRIY, s8ft cohctdendeosintivansukofhignplaitgrid on 15 The
conpositions of the invention conprise a

II. NARRBPAEtictl ta Vel 5T LANI CAlip i 0F thid Ofmposifiéns of the Invention
nanoparticul ate nel oxi cam conposition conprises

15 bt imESufon e LE SRR EE nSie it eloxicif composidion.
The npaphgicabite/matoxicaastongnsitou rcbmpescstpab:udleschf melaxdsom hedng an effective
avera é(;;\)/a(}{1019§1§9 %f %‘é?ﬁlaﬁ“aﬂ&tb’@@ ﬁlee{na?p?efg alb%hﬁ IsHShe surface stabilizer

tages o nan%p |cu I cam
adsorl@@rmﬂdyfuatsmrﬁedo‘fvlth%ﬁu penef thbadaxe. conpared 20 to
conventional, non-nanoparticulate or solubilized

dmgﬁaﬁé@rdf%eoﬁanﬁﬁirﬁ&hlﬁt%%émﬁkéiﬂ @omprhtl@{sebf tRfnvention as compared
| I er o ot her solid dosa

mte
20 to COI]rVSIiltI].HI‘Jé ilgn neéggagtl]ﬁﬂ ate,pr ﬁ%@gg 0&?%? OFiaY rlnglgxmfnal 1g<:elude, but are
not lirah¢daion (1) h;elaﬁamtablphar ateacbbdicalge ériredie; (2)3@)mall]&ﬁ dess efldrug required
to Obtgﬁqﬁﬁgﬁ&‘?{ gcydl%é %I nggs fﬁ rﬁ&%&lseé’ i%a\r;gu aa%{héc n(é%)ssulbtsﬁagﬁj]%lly similar
pharmgielingtinprafiles of t mfﬁomh@rnfcemlpvw@mﬁswlndmeadrrﬂa@te&di igttlt fed versus the
fasted(s@te QSPﬁgﬁlﬂ@a{lﬁﬁ?%f e &@%xﬁﬁﬁ%@@tlﬁgggﬁéd SRR MR the fed

adm ni st e fed 25 vers fasted state;
25 versuy @y fagted siate Qs dincERagedoptef Sassplyfips forths melneice) emrosifions: and

(7) th@ ﬁﬁpﬁ@datﬂ SposaIvs cdn/Pe Gidea iMBIHAAEIBAVG NRBS deti 0N SeedBuseful in the
E}Pgid[ B‘%Vgr‘# rlEmctj on Eh ot her active agents useful
preve]ilthont B IO ]é’ﬁﬁo? %ent of infective

condi tions. The present invention also includes
ndhopeasentauneatien pisbd mdlakrnaemrppusivtatomsloxagst dvarpositiohs together with
one oPMGreHonBk e dﬁgﬂofogﬁ:'aﬁ% g@éé a) quh‘fé?g l u@gﬁ‘tg p(;ra}%hglézs collectively

carriers, van I cles, ec Ivel
30 referrpdsfoeyscartiors 148 cemppiitons. caribe f@f@ﬁ%@@ fqr@ﬁ@ntaéﬁw‘élon (e.g.

mtravfn%dgullnaﬁﬁdscfu@ir MuBAitAleoud] 8t h@hinieralon in okl ﬁ’(}’tﬁ@ Qﬂfaerosol form,
bcut aneous or a(b (g ni Slt rati.o
Vagm:iﬂnn%sa‘ qcalﬁr&oc%ip%\g &% Qint Pﬁ\ Or QR nt]g,]cca nlggéj:lsternal
intrapegohedl, or(lﬁlblbﬂradrﬂlmﬁtaitlo(np,ml\ﬂehcsllkd)I ntments, or drops),
buccal , intracisternal,
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i ntraperitoneal, or topical adm nistrations, and the
l'i ke. 35 WD 2007/ 150075 PCT/ US2007/ 072054 A preferred
waelowagsoofdr m of the invention is a solid dosageCtT/og1007/072054
al t hough any pharmaceutically acceptabl e dosage form
can be utilized. Exenplary solid dosage forns include,
bt prafegred dbsdge fomne df the invteabbeiss, sotid plosdgeSorns atthetgh any
phanﬂgg&ﬁﬁgﬁf g?c%?tggﬁrcgysaéy fobr caPbe 1%8' )‘?‘emﬁ%g s()ﬁg dgs%l Egorms include,

or exanp
but arg @@tﬁlmﬁ%m tsiblesd cmn@a,ss@d@mg é@?@nws RQWART$.\pilih of gr@e@les and the solid

dosag Q‘P&%g@anf&r for eg%tﬁbéeéj st?ﬂn@ﬁ%@sa%@?@ﬂ? cbREMeda¥legRdRMage form,
reI a dgsag atil rel ea errglgsa ge for

lyophijjzg tdslay@[n r@éﬁ'@éﬂ FraeCHREY BYF dadiesassda gge pulsatile
releast dbsige G6rng migedrivhinedinte eltdveragdontfoledireldasdatosagedbingtor a
comb g HRLLPM LS PO SL S Torn TG AL EpRldvent L on 1 s

forth below and thr om_Jghout the application. 10 The

t dhepraséiftantantien svdesegedgerdin vsing siveel defagitiggeds set forth below and
throudHUEIHR .appBARen [ hat at | east about 50% of the

nanopar I cul ate mel oxi cam particles have a size of

S is ! ha’nﬁfggtg\l(#aé/ﬁ%%g pgg]]fl’ﬁﬁl%fu eas?tgte% gereglu g}?a%sstigg,at least about 50% of

the naviopdttieylate lﬂﬂfél@)t‘lcarﬁp@rtll:les Waea ﬂeasmemihbxyabout Q@O(Bmanw ®eight or by

other su&%@[mnggag{olrﬁfrln’%nﬁ | 8%\1/%15 L& :glt gSFIalh nﬁtteolguﬁ? ?Ir ,F CS% ztv:vlge%’measured by,
for examgleo sduamentatodmilgu é@ctmmtmn,t}dmtdtweretaﬁloe lspddtrosepptyhleght scattering,
disk cBhitkifu ogiaﬁonASanH g% I'ﬂi%'hﬁi! Iﬁ)%lut{) thdelolf sl@tﬁ e{rtSt ood by

pers of or nary in the art vary to

sone extent dependin upon t he context |n mhlch it is

uaiseq hereie;aboyf oviliheingrstand by @er el RINREskilbin the art and will

vary t6 Is@@e ekt@ntﬂ&lpéﬁlﬂﬁ Qﬁorﬁﬂh@ lcaﬁéyt i kyHith 1|t [ls isbe. Iaﬂteregmf @Bes of the term
text 1 n

whicty 3 G 10 pirho St R B e aRdh Mool TR B sea.
“aboultiewﬂl mem thtor@heoranows tl 0%sifald gartiellaxteam parti cl es,
"stabl e" neans that the 20 particles do not

apRhEEd ﬁ'&lﬂﬁﬁ Wit PR Re8o Q{aPQQQéIQ%grﬂtpgﬁ H8. 4@ible” means that the

interparticle attractive torces or erw se increase
particleq dpapt appreciatily Boccubite pr eegleipeintstdus to pgrpagiclggtractive forces or

otherwis@dcRehsd B REC1O ElZngS@dbqg’ doffoted, %Iut R\/Moﬂﬁm@t@di aBiedrnore of the

rt reci ccul at
followtiid iy bR (hiibS yioleh B nADRP i PR llpt B thtelhriisate e o
interpaitictr atirseivs ifgpaed d)t(rah\itrbvysels[ghlttm&y intrgaé in gdrecls isize oostgime; (2) the

physicthai(l)?t?uéﬁtét%)of ‘(t]ln: Opart?cﬁ%( 18 %% al?etrt{%y elfl%gte ucilllg b? ﬁ\fecf iS7 froﬁt an

amorghduapisp bousryphiise pﬂl@sea (iﬁrﬂyfspaxhtlnem @rep‘ha@@ally St)ableh @nd/or (4) where
the mH@Hchﬁilo?% <& 8r GHRACAHeYe o habh & bedNEly ct (o4a hé’é@iﬁ% %teBtahgr above the

nmel oxi cam or a salt or derjvative the has n een
melting pigeal thoomglokicam nglidesep e Prépara%@v%f o aanqi»étttclleﬁ@f the present
invenfi®i.Nnt of the nel oxi camparticles in the preparation of

t he nanoparticles of the present invention. The term

"convent.i onal ". or, " nEnN- nanopar.ti.cul a e actl.v
AP VSR R iRt 9B My RRRoPEHbuIA Rl A1 e 52 ap petive agent
whichwhisclinbiiaed anwkitch dat aveffaviee ageagapariide eize bf greater than about 2000 nm.

Nano B € LR 2080 Iy R ) Bt oo

about2BPY n@t e size of | ess than about 2000 nm 36

36



10

15

20

25

30

WD 2007/ 150075 PCT/ US2007/ 072054 The phrase "poorly

wat er sol ubl e drugs" as used herein refers to drugs

whaoorngpoas sol ubility in water of |ess than abpeit/uSB07/072054

ng/ m, |ess than about 20 ng/m, |ess than about 10

ng/m, or less than about 1 ng/m . As used herein,

t Abe phrass épdoirllye)veaqaaohibdmdiﬂugs”eisﬁmcd hareinaafeunto "dregydiaiving a solubility
in wafgﬁg{ﬁﬁggfg%ogl ca r gl%%sg t]{;%l?&b \I\E{ %{ang ygsethﬁf?g&lnft 1% mg/mi, or less
than ajew lningfer ed in a SI gni fi cant nunber of subJ ects in

need of such treatnent. It is enphasized that a

t mr@@&mrhﬁa{hlesphra@fa f@efap¥@icallp Uftbctile athodhtrGhhid dleah $hat drug dosage

ni stere ticular su articul.ar
that pRAEIR e T e PO loseg breBiondt Mot he s i erd in o
signifeandivntensf mm@&ed@Sfjsﬁlch edatnemeilnis eenphnsitdiothgin thei@peutically
effectg% %%%ntgf d(ﬁr%g?lgat #s acﬁ%nﬁte%%he{o% ea%zltu?a%l B%Rgtf Egg)%lft}/c%llar instance will
not al@hw laec@féqcrlw inctseaping theeconditiops(distasas deserihs lor¢inagren though such

dosag Q‘?s'@i%ﬁieﬁ't@ﬂ@a@ﬁer ‘Iﬂ'éﬁtléﬂ Nk @ dmoddI®y BRREDf skiil in the art.
| oavai l ability The nanoparticul ate hel oxi cam

Qr, mul %&é dcéhzh%@t FRUENSH BE h%*.IBPQfﬁc 1416 MasSdam
b| oava of &AHGsE S oses as conpar ed
to prlor onve i onal, nonnanoparticulate 15

nmel oxi ga | mproved Phar macoki netic
Profil gsqﬂw%ag%{i%% a?r%ﬁalgﬁsyo provi des nanoparticul ate
mel oxi cam or a salt or derivative thereof,

c dhpostapatieylaamiclegicamdesnrlaipes ke imersidnrrshibit increased

bloavmaﬁaﬁm& eanwff@ﬂn@omameﬁa@s%@gs ESpPRETB| R cospli8fd] Snonhfioparticulate
rmacokinetic profile of the conpositions

esi rabl

me OQ%%qugﬁur?é‘OH%l oxi cam 20 includes but is not linmited

to: (1) a Cmax for mel oxicam_ when assayed in the

pl asma oflnéproﬁﬁm?’(‘&ﬂc@%'é‘fté’clt’mlﬁé‘?sl oW ng

adm nistration, that is preferably greater than the C

ke firo/enfomnglte pmmep atidpattlcatate meloxidaat, bom saf ot deeivstavethereof,
comp(r)rs?tlnmoxﬁlé%?mlg neerslcr)zﬁ)lc Sdri ed Acal tﬁné‘{ll;ce SIS h%%tsa%gnmftgrs (rcjrigo n%agnr)lahan
subjemﬁﬁi’laldleamb@w}aemacmmlg\mwfge aftl ﬂlemomppaltlmm;ommmng meloxicam
includ®t BfE% 3B WmBELRE gf) a lan f&%el&ygarfl %héh assaﬁ/ed in the plasma of a

non- nanopart| cul ormul at1 on

mamrpjag,siBigsh ol eving; agmanistgation. th%lssaaffféraé&%r@@er th%l?h@rc g8 for a non-
nanop@rtiEulﬁQé(fdcrﬁﬁlaﬁBh oK {he ahine W@Hkic S S Bl stefdt ﬁlepiaﬁl%%sé;ge andlor (2)

an AL%F gﬁ}ép B}flggrfl;\g@ne{s}s@fﬁgtl% glvt\tn rll d &Prlnazl%rrn%{lan subject ? tllowmg
admimiorxtioanhpeEs preterhilly @rdacsrnhdnathe AU @fortah@ns&ﬂepmhdxtle dampulation of
the saﬁ‘%%ﬁq{))% E:;Er{l %tn‘akls erl]eedf at%%ngeoéo%g%e ﬁﬁg&gr %?%'1;3? ho? meloxicam, when
assaymarth@pl@'ﬁ(mm efa mamrmhan@ubjﬁ@tefslluwmaﬂtnemstt&ﬁl@m thiat iis @referably less

than tg@ff’?nax%r yﬁl)lp ﬁh Rhla® SAhhlafbn ke \%@hE YI%](;}ih&ﬁ’l? fimimSered at the
In one_enb , aconpOS|t|0n co rlSIn

same (e53gf alrhe d@alraé}l%lﬂ%?émasal%%ﬁﬂcmﬁﬂ& gsgisp here@nﬁéh%uﬂiw\r@acoklneﬂc profile

measPERAMEGEKInNRL ld6sd &ShélBgicivh o a 3alnenddipAapathbicotl at e
f or rrul ation of the sane nel oxi cam adrri ni stered at
dps X [ eat e
ndf oG IERePRERE o TR0 Ple R, Flasb Ry AR GRH extivis n
compi@fiye pimtrmgcrcskateeuc teshiap vathounonsppartitulgedateulatidraet the same
melo %tad@%{%tereg%ﬁ t}Qrs%%: %‘bs&glaaQT?nE’X% é?&gt@r iﬁhﬂtabgﬁteﬁ% not greater than

r eater
aboutép@a»pgy grggter than about 78% 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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WD 2007/ 150075 PCT/ US2007/ 072054 t han about 20% not
greater than about 15% not greater than about 10% or
wooio7gsmat er than about 5% of the Tmax exhi bi PETUB3007/072054

t he non-nanoparticul ate nel oxi cam fornul ation. In

anot her enbodi ment, the conposition conprising a
than aband}iiEs.tnoc pieatee thaplabsxutclaf , exhgileates than abaws P&, at netegreater than about
5% oflf’cﬂé“'rﬂ‘i%%ﬂbﬂ@& P{} t}feelﬁ)tnl Jbﬂoé‘érh 19&%94‘0{1 Pk fitdhat e

niitat’ i on o e same oxi cam m nistered at
the same dosage, a Chmax which is at Ieast about 50%
afln profhgr egg)@gkmeni Gb%:oraposptg)d]sqongggmg azw%)arggulp‘@dgelomcam exhibits

in corﬂﬁ&?&ﬁve@@%ac@kﬂeﬁ@ﬁistlﬁé)(%th a%ﬁ%@an@ﬁarinﬁﬂ&b fabautiont%he same

00% at | east a t 70
meloxiiag CABHRIBAIAL [TEdame SRUEE . Sh0ocMHth abla Deut SThpabdgast about
100%ait 1essastiouvad0, dt188%aboat 30Easit laisomltouﬂ.ﬂ(om% atad¢ast #mat 500%, at least

about%gg%g/&t]ig%& ?é%ug%g ggttle%ggtg%%t%g&%‘ry%t 185t Lﬂg ?oquosggy&ast about 1000%,

at leaqt ebeut 1400%t atlgn09houdd 26Q%] asdest dootii 30010 almasl%bglafeb&()@% at least

abouttlﬁé@%t NGe£MBOuE )f@(bd% ta?@ea@ﬁ’abtotl? 17409, @@[&9&%‘%&@1@0@%6 or at least about
i cam f orul at | on. anot her enbodi nent

19000@ @Fﬁ?&gltha}nothe @@Wmﬂﬁa b& ﬂﬁ'atf%lp%?})%}ﬂéﬁf@ TARlPERIE é?ﬁmulatlon
exhibits in conparative pharmacokinetic testing with a
nqxnyenaanomaf grmbadimket, fherd@uipamhom c@ﬂhplhﬁﬁg a samdparticulate meloxicam

i stered t he.

exhlbwqm %)mpa{gé]tve ng]%m%acglgget%c tﬁ%tb}lg ]tﬂ? f Adn Pano&%gtbcp?aé%érmg ation of the
same rebsdicaab ednini§efed at thesamt dafrgatanlA0G wiath issd dtasadhout 25%, at least

about%%@o/ %t 1%%) st aﬁ@tﬁhé?’p gyfea?]tégcﬂlt l@b%"gt fegﬁﬁho@tq(iﬁ% 3 1%2{ a%ut 150%, at

["'east east about east

least abgptd 755, altéeééttababb%ﬁO%,zvsﬂ%t ahpul 2adt. aﬁlﬁ‘éﬂta suio?%()%atat least about
275%| @asdst aRMB0GR 00 At aﬁ@@ggo%,b&tqéasfl%% 4@0% ) meatst %@UHSO% at least

0 | east out, 500% ea
about B0 o BSOS Eab T A 630278148 pbout T00%,
least abO0LG508%, at leastsitboatB8N0% , A R4st akbul F5ASE, aabaMtabBﬂ(Dﬂi)%atat least about

I % a
950%9%8%& gt?o%l‘t'g%@f%’,a (18 Jfgaggi}gs%g/?o%} 1ee§gtt tgfultOb é{)]&?é%%?!&ut 1150%, or
at leajtgbgut 1200%Wteraa@0byn the Alé@skhibliediby ﬂltSl@%nat)@Pamcvéate meloxicam
formdkgﬁ)%t about 1200% greater than the AUC exhi bited by

he non-nanoparticul ate nel oxi cam formulation. In one

errbodl ment ..of the inventio t he Tmax of ne| oxi cam

wha e gabrAigentp tﬂPFemﬁSFlg%Hlea%ma’t Heneraricam; RS} ¥egdin the plasma
of theirSarhi@8art fudfecaolts ai @bcﬁiﬁ@lﬂb aBoud @hogrs. [Mothéh@iibodiments of the

) nmbodi hent the . i nt| heT

invenfigY L Ep k2 mlosls g 160 Fb BPu A Ated 185 B BB F@ s than
aboutddwwry, lkanthab abdrg st hodirdrdass $hanlaeelst 2 Icams, ddse ttan3ibhotuk kqur, or less than
about'36§§m£ ?th ‘&Hhmgt %%r s, less than about 1 hour, or

'ess out m nutes after adn1n|strat|on The
deS|rabIe pharnacoklnetlc profile, as used herei
t H8° prarkicodRImrokicyf grafile as peesifrein. laﬁh@haeﬁécokmeﬂc profile

measuréd ﬁﬂtéif'th(d_ﬂ?ﬁtﬁil AbsdE X bLiddm OF a 3als ot derBatiGethieddt. MR compositions can
e conposi.tions. can or at e
be forwa@ateﬁmoa@gahybaégfo el RSO ESBA 1 Sehos b Bkt

in the

ar The oki.net P[Ofl I es of . t he
Vel oxi carl R Rbaabiets DR kot sitions of the
Affected yep elwedl%r ¢bby Hieked %F%%ﬁei efc&he Subject
| ngest i nglnEReingothe £1MPesHionshe | nventi on enconpasses
nmel oxi cam conposi ti ons wherei n the pharmacoki netic

praE idventied eﬂl‘bh@&és@@ﬁﬁel(ﬁcld’aﬁi ccﬁﬂ%ﬁltﬁﬁ& lv@llefe)’n ﬂlfefpﬁﬁltnﬁﬁobﬁ‘letlc profile
of melefraptr ePbiio i G vabe Foh e 88 Sh B SthiRT Fogine e

compaokifidre fldimscaedns thad chegeimniol supstadtiad diffprates dn thedjuontity of drug absorbed or
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38 WD 2007/ 150075 PCT/ US2007/ 072054 the rate of drug
absor pti on when the nanoparticul ate nel oxi cam
W@ opasiors ons are adm nistered in the fed verBUBUS107/072054
fasted state. Benefits of a dosage form which
substantially elimnates the effect of food, include
the ragrof drugcatsagpeion iwheu iceicinopativenieand exicdthepmbpysitions are administered in

thefe@%fsﬁ@ﬁlls@%te%%%tg(:t conpl i ance, as the subject does not
need to ensure that they are taking a dose either

with or without food. This is significant, as with
p&epetéts B @ desage AN Iiieh wlstpptdlpdisipges the effgefiaf 4pod. include an
increag® N ubie@NcdnRenidhdes theldbs iflérbighin SsuBRichEbrRFIRHEE, b @itk JiB)ect does not
q be obsel{ vg%. 4. a{Eé] oe%vaj encﬁ:i%/. of %ﬁ(tﬂcg‘mg e th
need BR8E At G5y 253 RIS 39058 RS AT AV ogt Lhisds fignifipant. as wit
poor subftcMamsplmntdian hashedinShameditol cbidition\femnyhioh tlel drog is being

2 S vi des a nanoparticul ate nel oxi cam
presc@%%ipo& %Ei %‘%e%& whi ch admi ni stration of the

composit | ged G RebPheHeld oty ARSI RRSLEMS

bi oequi Vv SR dh% CShT ALLON &o Si.tio 0

2 sub ec?ﬁWﬁnfaorr Y ATy e Fe o e e B e
(AUC) or Cmax of the nanoparticul ate nel oxi cam

c dhp ovichiionsls@éndongaksey eritvides a2 naheparaadhate ngdedied composition in

- 11 . . r i
et BRI 34 Lol AR Yok ATBEL RNy e
admira@gition 9O e qorwEsitina P apdutct asaded ss8s t han about 40%
| ess than about 35% 1| ess than about 30% | ess than
alrapiffhdfce i@ sssobptan (@Rator£0%g of the ﬁ&l%pﬁﬁi&uﬁh@[ﬂbloiﬁ%(m

| ess than aboyt 10% | ess.than. about. 5% or less than .
compy iRl o39he PHOiog: BB TIERETG] I He S Ee RS R ahte. preferably i
less than\aboti 6@, dexs olmpabsesS Konposhin dnst S@plessthagabaut 45%, less than

0 ' l,0xi i ) R i
sbouIORRL UGS T2 XTI B2 A1 £ B0, Bl s 207
less than gbeuti W&t ders than ahdni Hi%tlesstthamabsut § freotlsrrpben abai 3fwm

a subject in a fed state, in particular as defined by

CinRn @b dlilre ST AR InR@SIB MR AnRNtibA Bnddnmpasde@@8mPBdtions comprising

Drug Administratign and the corresponding European .
anang “é"tt%lm;?ioé‘@‘@ﬁb yv%e@v%mmﬂjﬁr&am PJF © CP@ROS}HP‘HQ *? ﬂ@’éﬁ“ in a fasted
state it Wiveti@dlent 8 adminiveitads tier @niposeiguity alsetjectiifi a fdest@&8%n particular
fi dence vaks. (Cl) for AUC.apd ar e, het wee
as et R gt R Ak B e oS P TR Bl Rl fSfon anc he
corresppadigaEvedpenrceegfiatory eganicat BME Apubpdeds S, FDa @abdedmesy two products or

meth&iis %ﬁe%ibé/cﬁlg\%g&% ifbcﬁ& @@%T&n‘f“ﬁeﬁ%@%@éﬂwﬁ@% f(ﬂ'd e. _@iaﬁa cat i B between

conditio ursuant to Europe's . EMEA gui i nes, the
0.80 to d g il mixdReAAMEMSNS tArhROtBRIE VRS f bloggriydenceder rggylatopy purposes). To
show Qﬂ)%q@val%@d‘y l@gﬁ&n tXbSdo Elh‘&edh ¥ algmﬂﬁsﬁrﬁioéb dditions pursuant to Europe’s
ssol.utign Pr es e oxi ¢ Siti.0
EMER Rl sn T 0P Gl shPE e B St 8h S Baand bR L for Coas

must bawpas).f0 ans.4df the invention are proposed to have 30
unexpectedly dramatic dissolution profiles. Rapid
di ssol 3t i Dissalfitieun Pacfilies osthe MelogichimvEomgesitionsof the Invention
preferable, as faster dissolution generally leads to

; . . . ar
B e
unexpeftediyalraratindissphytiontproolas. Rapisedissoditian afonjodminiggidpeve agent is
prefelgl?l@,Qés$€§é1icg8ﬂ&¥ﬂtioﬁ%e§%ail§] fhdd fo Qs (%st@tt Jf%'cﬁo?aﬂcﬁgi%llter
. close 1O 0 e. nel oxXi can conpaositi.ons o e . .
bioaviifapiH; %lf?ﬁré’(f‘e&é Siyoldon bt e RboeS e eppxicam, it would
be uséflili t6fincrease 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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39 WO 2007/ 150075 PCT/ US2007/ 072054 w thin about 5
m nutes at | east about 20% of the conposition is
waele@sasopesl. | n ot her enbodi nents of the i nvenP@DOS2081/072054
| east about 30% or at | east about 40% of mel oxi cam
conposition is dissolved wthin about 5 mnutes. In
withirygiouoH menutesrirddastretius 20% dfhlee comymsitionns d'{sscdf’@t aibbthem¢mbodiments

of thelé'g&?&ig?,kﬁ? llgastd'sg)é t 3@% h?}qggst Qp&H%Oé O({Qm x1c %g)}ongpﬁyﬁ% is dissolved

o east ou or at |east about
withimghogk ) extss.de mhqruembwsn@t%@foth@ gweniierhiprefergblytat fegst about 40%,

at leasmaﬁéﬁt%@% Gt Rﬁit'aﬁout‘é@%@@leﬁﬁrabgm et 1eadt ab&ﬁ 80% of the meloxicam

i nvention, pre | east ab ut, 70%
compaHiaf 1s§HwR1VaE w‘ggg% Oabﬁifm%% Fay &¢1n|ae<a§hF mea@é%e
inventdn, tpheferaBlyax i Il@@lfﬁb@ﬁﬁtﬁ%,l dtileust a‘t&udS(SS% phtuedt souhDObabodttieast about
100% o?&he mglv\ﬁlcatrl]lcl SSOSI%OH IS dlSS \Ped hé/ut%asur ed in a

g ep ! 84St ut i on
medi um wi | | produce two very dl'ffere_nt‘dl_sspl‘ut i on
c itivsebitipors prafergrp dwetuedhiand modiumovhieh ys diidrineinating. Such a

d1ssolgilﬁ&b&hhpallpﬁlgaﬁéee@o'\)Er}g@iﬁfefén@ disW16ESh clrvé-for Eproducts having
dissolution nediumis re|Ct|VGOf|nV|V0

very diffeisay CH?%OBWOBfPf%fﬂE%Wp%?éV{qJBﬁeS’ A EeehproBItipn dpediyn i predictive of in
vivo digsdliutith | bﬁa a&np@m@cqu A nempry eRE3IadsH Meditfes an ﬁtpasz)haﬁiedmm

contafim‘%}ﬁ ? & t ‘s/% um %llﬂryﬁséﬂfggrq% % égg é\gelser m e t1o|noorlr tﬁe amount dissolved

can bs@eotd ophyt sppataphotofteeryr iih@tqtzrtglgﬂﬂahkenﬂhodw dchrépean dhesimcopoeia)
be used to neasure dissolution. 15
cal bg@ﬁgggﬁ%g%?és%s?lﬁ%h Profiles of the Mel oxi cam
Compositions of the Invention An additional feature
of the nel oxi cam conpositions of the invention is that
the conpositions redisperse such that the effective
aver agé- pRedipparsibdity é’regles 0k thedMieloxinageomplogikions af theo
particl eslnventi@ss t han about 2 microns. This is
significant, as if upon adm nistration the nel oxi cam

Cglﬁpﬁaitfdng%aﬁfe dthBe hﬁY(ﬁ(‘iHahPEbrﬁpd‘slltﬂ)‘ﬂE of 8iiSRAFSE i BaBhe
substantially nanopartl culate particle size then t

he
comperidontydedigharicnyh s theroficchusaerags Paftic deebhe redispersed meloxicam
partlcfe@ Iismblbsﬁthhlﬂg:)dulﬂe nlﬁEfo(ﬁXIDﬁmslsEgrﬁJﬁ@nt I’a@ﬁﬁ@@hfadﬁmﬂlﬁt&on the meloxicam

comp ittt e bE oAl paaf SIS B ERAC Il T S Pgete sze,
then th¢ desagd farmenaclosy thedgeefits affordeti by dommul@inggbe metipgsumuto a
nanoﬂaf}%ﬁ9§]§ﬁﬁclk@fzg t he smal I par ticle sizes upon

mnistration, then "clunps"” or agglonerated active

ent articles are forned, owwng to the extrenely

@ﬁ‘ ig B?Cfaa&f‘enamé@ﬂé%ewﬂw AgeRECHBRRIP NS |b61aﬂflétf@ns§h§tsmﬂl particle
size oﬁlﬂﬁ at:filﬁe ié&gf Tﬂ?ﬁy RédeCagdhi deR got Ife@lr'SWSé ﬁtcﬁﬂﬁ@}sﬁl‘éﬁ paRticle sizes upon

erall reduyctign e e fo

s R G TG dr SR OB A TR UGt e Flls PRSI 4T R F-vine (o the
extrerndly thipgh ﬂldfa&gﬁ'ecf arengyafythé ahdopagichlaredyswnt ek the iewemudyhamic driving
force Yg Jcﬂlet\/lg gn ok/?rl'%l (ijed?flg 1(% ﬁlnf%esé ngf %‘Eﬂ 191]2: f&%fa}‘%lon of such agglomerated

age n
partlcwaﬁbp hxotaV@LalbdttE Oﬁ’éie@iyosmﬁpm rralyéalll weB Pelpesr thoteliseryed with the liquid

dlspeﬂsfaﬁrf@ﬂﬁ of MERASbJak RSt Ohctivengehinvent i on exhi bi t
r amati c redi spersion of thé nanoparticul ate mel oxi cam
hg‘lffl? Sﬂcg% Bmparﬂgg agfgﬁ%]hg{c:alg{]%g%g orrTgenvatlve 5hecr:elﬂ]of %gm%osmons of
the mvmmn&khlbutdrmdtroaddspmmsn oﬂthemaﬁo;kur@mﬂdtew&mxummumrusles upon
admmm%ratlon g pnatmt}l%l sturc]: afh 1elr(1:1tar|1 ¥F arzlilvm% gger[ﬁonsttragedeoy
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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t han about 2 m crons. Such biorel evant agueous 40 WO
wWQe®713BeD75 PCT/ US2007/ 072054 nedi a can be aPgT/US2007/072054
aqueous nedi a that exhibit the desired ionic strength
and pH, which formthe basis for the biorel evance of
media dae bermdy aquebhe netdmi thatdxpiitahel désomd ¢orse stemgthharalrpd. twiosteform the
basis #Jll@ﬁe lﬁ[n%levrﬁﬁ%cﬁstﬁ@&%&gv?h@&esErg%?Hoa!n %Iﬁ@gtr %ﬂgiuje R348 that are

ound Int uman y ore evant a
represeai@tize efbphybiologien cendingisdountdngbuburapebedyoSyehebiorelevant aqueous

meduﬁé&h%' iexsh 1@%&1@1@6{% SR O T u@dns ¥ WqHRub soldGbih of Ay Ralt, acid, or
ase

at i er exhipit th
base, ere%?qr%‘anﬁtwnatﬁarep Rihee %Xﬁﬁgﬁbf?l de%]fwg Pﬁ] PlCﬁPiCP%tﬁwel |
known in the art. For exanple, in the stomach, the pH
r ﬁﬁ@ekvﬁrttqt)lﬁ“] isstdllghtolwn ih elssart. an eQan(qIﬂel,tm lﬂyepsitcmhd}y the pH ranges from

slight hlgs%t ﬂ?ﬂ@ )éa)l efgl&é)até ztﬁ){ Bélp @4 I%n < sglaptnﬁg%tinggléean can
range rﬁamgé tq 6,omd@n th@ ®longit garrerlaegfafwnn Gmu & Bierelgmgtthorie stagngth is also well

knowN& the al{"PXVRed ftatk E%tﬁé Huldﬁﬁ§ hEbnid ﬁ}e@lggﬁéﬁaﬁ)bﬁt d 4 \ghﬂ@ﬁsted state
an | gonic streng about 0.1Mwhil € fasted state

intesting} el ihanpn yopig sareﬂa@ APy B - se¢ %ﬁgtlﬁld@hl %{@bu‘fC@r%Aenzaﬂon of
FluidsSe&mehd@Stondach dadhProgimal Jejunufehamiat idi Wake@m Pobrm ARdsi,dg (4): 497-
502(%%ﬁg1the Stomach and Proxi mal Jejunumin Men and
n Pharm Res., 14 (4): 497- 502 (1997). It is
bel i eved that the pH and ionic strength of the test
sdl isbeloryved shatrthreeptt pind jooad stiechgth of ke tegpelsitibn ¢s mbherritighl than the
r‘ .
specﬂ‘f&?lteeﬁg% Flﬁceg'c%ggﬂﬁglga%%{rgﬂ éetgi)ﬁ 2l ﬁrﬂg lsjﬂé n}E\rfraehrl%sucgn be obtained
throughypHineiges %ﬂﬁ%blmtw@ﬁ PBHEPIECACHS, st@@@ﬁ@%bﬂa@été,ssm%m gultiple conjugate
acid-babdgHiR (PE., Wehit hddiLariQdf e 8indGhHs PGS Ra)I Bohdpr6tic and polyprotic
aci ds and correspondi ng salts of that aC|JQ,
ebc“#&ﬁ%ﬁ?ﬁtlc and polyprotic electrolytes, etc.
Representative el ectrolyte solutions can be, but are
n®eptesentited dartrolGlsdotiansicombe, buamginog limitad to, HC1 solutions, ranging

in con&lg%ga%ﬁh rffaotn!l leouft b %J Qﬁg‘ut% lqgl a'nc{ a@%J 9(5‘1{1&(9?1 a&(%m%qg concentration

I ons, fang I N cohcentra
from ghewtif-00. 100 ahoyt®. b atld OHJSEUMS thanepfnFoctaxp@ple; plepteddyte sphtions can be,

but ar@hamhﬁed el @&Iu& QUYMq{@PbHIebsO RBo R M 10G, HO Vb @E@ aB&It 0.00 1 M HC1 or

mted to | ess, .about
less, a@Put] iy QLM N M aGé@f @8011t %E&Ne@ o) lésossaboabﬁﬁp ldwﬂ‘l %lméi;efs and
mixtueds the&ss, Odkieué el@ct@dlytlb’l sblaonQ. OIGMSHCHbﬁXinr ©1 00 Nb(Wl are most

S th reof
represgghy P YR b0 poRLbEEG o RRE® anat e B Bgrtiggic senh
condigers aflt proxieml ggenmtimestingl wictf ast ed human physi ol ogi ca
conditions, owing to the pH and ionic strength 25
Cendib ﬁ@&&gnt}ﬂﬁnp bO¥hRM BRStH @ﬂ 'M @@1‘ Qﬁd 0 4 rI\QCPICI |_(I:c(ﬁrespond to

El ectr te concentrations of 0.0
PH 3. ah2.0nd PM Hegspeeiieds goHe 2 b0l Mﬁ@l SB]HUQH smatswrlcal acidic
condlﬁ@ﬁsﬁﬁﬁﬁd Methy stomiadls A golQtiéhlof\. HEL Naol pﬂolvﬁiés 8 |réﬂdb1@db@é$approx1matlon

of theé%rflﬁts T ?}gf(gnléi?tiow ?r\]‘glelt t onsb?lgzlgd‘% c{}e% St ot gastromtestmal fluids,
althowepgooctnmatiomorhighed: thane). 1 M’]In(ay bt emphtykd amnmuﬂat@fmd doadiidns within the
out the body, including the gastrointestina
hunmébﬁ%%&h 30 al though concentrations higher than 0.1 M
ma npl oyed to simulate fed conditions within the
ﬁ%ﬁ@p@ry @qlhtéqns ofsdtphadsy basss of FoRkinafionsghergof, whjchexhibit the

des1re@§>$§§ncﬂbm@% hARLhO08e binare bt Linidddcd lipﬁZSﬁihBhE aélhﬁ)hosphate salts +
e

sod 1u1?1$ﬁn!?tfr1§g1 an gﬁﬁlgs:aﬁ&oé@?%r%iﬂqa | nCl g?a,l#etssa gisoglum potassium and
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sodi um potassium and cal ciumsalts of chloride,
acetic acid/acetate salts + sodium potassiumand 41
wo@020800/150075 PCT/ US2007/ 072054 cal ci um sal p6T/082007/072054

chloride, carbonic acid/bicarbonate salts + sodi um

pot assi um and cal ciumsalts of chloride, and citric
calcivacsaiik of thlatide, satbosic-acgiflcarbpnaposadis sH wdivandocakiomummd calcium salts of
chlonﬁ@latna CRLC ﬁah/‘?:ﬁt}aqg S IJsr—]- s%ﬁﬂl‘gﬁ %F@ﬁgfn%ﬂtcﬁlcﬁfm %zﬁ% of chloride

tion, the reJls ersed e oxl cam particles of "the
|nvent|on (redlspersed I n an_aqueous, biorelevant, or
ahy OBEhRIAbadime R (06 thed AY AT oA regisPersed Biel aracanspasiiglengkthe

invenféd (rbdils;%r@d&ﬁ aRbqheRs§ bﬁ&}@mv@hocs&tan %ﬂﬁerm@db@&@&%) A8RGn effective
e SS

e b it B a0, e e SR LSO, T e
than abests] 700 am, adye tlianbHOM TGO nni s thidnaboabindd) ntB0&ssnmn about 1400 nm,

s 3o 95t 0% 38, B0 A0 A0 L cns 0
nm, lesh than aBo@ Hhnnt, dess thanaaportEiPnnz.dessrihgn dbeys7tham, labothan about 600

nm, léég)gmn RBbut! 8 Sint, HAR tl%%()um rﬁﬁﬂeés@ﬁa?n 5%@93@%9{% leésocgan about 250
| ess than about 300 l'ess than about

nm, Igssthen aha 20 gt 1@2@@%@0}1 I%%alﬁSSéb%mbOESH)%mﬁl heé%t&an about 75
nm, of Rb@fﬂthaﬁ) abidut 50 Ak nle@sifed bangiab tatterd®e mBModmik&SSopy, or other

t 50 nm as neasured by light- scattering
ap@”ﬂ%% léllsncroscopy, or other appropriate nmethods. B

nopa |cu te osi.L.ions The invention
prPovi d ﬂ%B?##bhﬂéogﬁﬂﬂqggﬁﬂﬁs“@TOX|carn particles
and at Ieast one 15 surface stabilizer. The surface
stlabiinvieneosppreke cabpysitaons cathpasipe dnadoxicayn pasissiand edeast one
surfac¥ sta@ll ztef1 %he%HI[fE(%Cs?a ‘ﬂ{lze'f e#@%bq’% h&%&&ﬁé& 4?19 lo?ﬁ soaldfed%ﬁl the

I zers especi al ereln pre erab
surfacsmf shecaeloyicampartclesns Suréweés@daﬂea% espegially usefid hglmrf pigkerably

hys1éhf11 taiRerB RN OMAEd Gt iR, ﬂﬁeIsepfa&amtmatnbﬁAﬁ@ma&éuﬁdoﬁ@am particles, but

do no cﬁg:@pt;a?lrgf]lrg%:t ly&%[ @JE? g{; o\gégg'ag} %aggcl%{)rglggffaﬁqd allcrhgalllg{@%?or ed molecules of
the susfed aatslisdrabd ¢ds@tiallgfee @$ saeinaddular cradimkhages.

i nternol ecul ar crosslinkages. 20 The invention al so

' %E ﬂﬁ%ﬁ gﬂs 11198( 1n%ﬁﬂi16§: %%%%éaH (Tod?l’?posﬁg)%% H%etél\é% g}r}P %ﬂg 09 fhore nontoxic
thSIddgmlémogept@blevemecs, @é}uvama; |og ort:lmvlés WOHth@pkyer@femda@ as carriers. The

comp&@MibsQaf be T&ﬁmlﬁ@c{rﬁﬂ%hlteh%ﬁ ifjefti e f0n M \ahes, ffamuscular, or
arenteral | nj ection ]L]‘(?é]ﬁ]é I'nt ravenous,

subcufag ?%Pn%@mdgrlmswonslaﬁe isky 6 aerggol foriy vaginal r at i on

nasal,lrélct§19b¢1ﬂar ldcﬁlll{lpdwdﬂ’é ARMASE orfdd6pY), Buagdl Niatracitamal, ntraperitoneal, or
cul ar aI (powders, ointnents or drops),

. rectal

tqn“%ﬂ@?ﬁ?*”ﬁﬂ?ﬁ?&%ﬁ ntraperitoneal, or 25 topical

adm ni strat .and i ke. 1. Mel oxicam Particles

The coﬁ'p05| M’aﬂ’é‘ l%ﬁﬁ 4 ®hvention conprise particles

of neloxicamor a salt or derivative thereof. The

pdht ceinpssitarns diehd inventmnyestplrisé patipleastmeloxicam or a salt or derivative

N

therecoTe GEAGIL Sedn R BRAR i ATRHBRL PIERAne phase, amgrphgus phase,
Sﬂﬂl@D@@h@@IS@&bPFPfém@ﬂ@ﬁﬁ%ﬂWﬁKﬁons of nore than one

surface stabilizers can be used in the invention.

Usef ul 2. sur Putkace Btadiilizerer s whi ch can be enpl oyed in

the invention include, but are not limted to, known

O CGaTHifatidAsof MOFfedAM 6né§ﬁ@ﬁa£@§c§&llké‘r§barﬁ?f&1h§éﬂ%ﬁ‘¥h% inv24€Bn. Useful

excipients .include vario
surface st lbﬁlzers which canube emgloyec{J n t}?e HX’CHUOH 1nclude but are not limited to, known

organic and inorganic pharmaceutical excipients. Such excipients include various polymers, low
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42 WO 2007/ 150075 PCT/ US2007/ 072054 nol ecul ar wei ght
ol i goners, natural products, and surfactants.
waEx@nmpb@ry surface stabilizers include noni onPCT/UBZINT/@72054
anionic, cationic, and zwitterionic surfactants or
conmpounds. Representative exanples of surface
molecsitaa lwellghz etigomers) nﬂdlaahgdddmy pno pyrfactaet h yixemplany ostace stabilizers

1ncluc{e 1<,a§mF§( gr&ﬁﬁh ZWIP&‘?&H?{XLR‘E&]%%} Coqlclofﬂpgtcﬁ?ds

yV|ny pyrroli done |un1 aury sul'fate

dloctylsulfosu00|nate gelatln casein, lecith
( BsBEspHEIgEspmples of puface g@mlaé@dnﬁud%h@@%&mﬂ methylcellulose

(now kh A GREARYpRomsIl &8Y, mgdl@&yﬂoFﬁeahﬂbd@omlwihyllpbﬁbh&&)e sodlum lauryl

tearate ero. ar at t ost
sl R s e S P T AP AR IEAG6 b . £urt acacia,
choleg@abk timgacapt, yoxiyeidiy, beneallad tyth chIolmelB,Sca(ceurg stearsig Rbgetol

mono%é%?{g):?ceg%? @ 1&0%%9 g@t%ﬁl%gl%lgoll&qa%lﬁvﬁ g e 9 X oTbi ! e%ﬂ:

rves sor att
polyoxysithylenst kg e@haf:rsg( e g-tthecregrhetheed alch ys afvamaqbg@l 11)00) polyoxyethylene
castoerﬁ\P@é?ﬁfﬁﬁ‘)esS‘a@P e sof[ﬂ‘ﬁﬁ ?at%%‘id es‘?é}g ( eTgNe@l@ cgl%ﬂe)fcmlly available

(1Cl Speciality Chen1ca|s (gg et hyl

Tweeps® gch as8yolisses 2985014 %%8 @)Spfqﬂitbsﬁheﬁlmﬂsabpylyethylene

glycoRQL. QX e Nk e B S BD aﬁu 934@ (Um@h ICairtslad)), | polyoxgeRydhexdesiates, colloidal
. cal Cl

s1hco;§§ E{{%Sa/ﬁgots R@aﬁ%sg ftng? ?el sleocS ‘Hﬁ}’l c&gtiqnginsglé(lcellulose sodium,
methylgeadliotsy, dtykiydweﬂﬂyhtlebslese ﬂly]momeﬂbi;qﬂﬁhqim,hwnatyetalhne cellulose,

I
moan ST RS BRR ERIES U A1 .
tetramettylbutyl3-phencs ppbymies wvéthmﬂllxﬂ@nqmglde @Nefﬁﬁnalédw\mﬁéaﬂs R as

tyloxa(:f)'bh )é{lﬁéi‘ﬁ)n@ XdndQrifAsl Ifo%x'iﬁie?ﬁ@)g? P1{BhRO lFBg'@Vélﬂd #308®, which are block
On pol. oxaner

copolp%ﬁqs)égp@glepég(ce [ Iaga grc’;pyg:ge rojqdemokqa(ag]ﬂ@as K¢S etromg 908®, also
knowg epBblyrREhihe 9D @1 hfyicﬁﬁea &Xﬂaﬂﬁlcﬁﬂlﬁhl ptazRYbpsigmexddB)d from sequential

iR ESAMASP ol o AR G BOTEhhac B AR B
Corpargpul, Yamsippdey,iN.Ed); Tetoonis oM {T-AF08)dBaiStH Wiyamfotte Corporation),
Trltor?r)@ %gd)%n\@hl ﬁ'lsdﬁl %gﬂ &#13%'1}%&?& gzﬁlf&iﬁlté o%hhé’ddef[f&q %;ﬂ)@e%tas F-110®,

ration,
whichig g igypfuge 9@@8{%? S@mmé)suf@ﬁ@ﬁswr@fﬁdgf yfnc ); p
1sonoﬁ%QﬁlﬁBﬂ6 fpdl’yllglycfdfél 1 BRSknSwA0R (On-10G®T? Jusfadnt KG® (Olin

Chempaley sBRbG Ty érsod%s?”aéa EURE e S s a TR ifien s

C1sH-sUHE (CON ) B aACRICH @ BdaH) Nn@Eajtmap-Kodak Co.); decanoyl-.N-

methy@?ﬁa%ﬁ%qggcyéﬁﬂ;? §¥icgﬁ¥r¥1§%99c%< }1 de?ﬁﬁ?wﬁﬂ%ﬁ@r&ﬁg%ﬁieé ,n—dodecyl B-D-
gluCOLStralmsmedn dotiyeyl @flb@@eéttoa@eSLepmeylﬂ\T {rethytidyucanride:)n-heptyd- B-D-
gluco??\% nV\ﬁE Ehgtﬁ R f;ﬂ:gé'@g %ng%«%&éd%gﬁh@ﬁe nonanoyl-N-

odak Co.):; "decano
methx%@tlmlsp Jba%ﬂcﬂeD a%uwéawovée r9cbam9ﬁ101§w§wb%w@ldwd@%sw p-D-
lucoﬁﬁalﬁﬁideoﬁé’tgﬁmld uc w PE(S Hos mlmmﬂ@emeﬁ@ol PEG-

chole erﬁggeirwétw %Eg V]é(llt‘l[} 3[?%% E&Bfﬁ'}%hﬁnggnl{%opolymers of vinyl
pyrroli@nB-anéhivoryl sccose,dad the llexy | O D-glucopyran05|de,
nonanoyl - N- net hyl gl ucam de; n-noyl

( %’x%ngie‘s' Bf)g%‘gﬁ%gﬁbfﬁg su@&:‘é%&%ﬂlzg%qﬁ&mfé PGB T Emited to, polymers,

ranos

bwpolyplqrh |P@b15%8ﬁ)19‘i1€én‘éf’éﬁ“@élCSP’EQBth%mh@ﬁHI}Qi/lﬁldS and nonpolymeric
compaﬁﬁs cdieh 6§ E@ft@hom@%ﬁbﬂ&@ﬁ' ﬁ@l@/&f ﬁlsthgfﬁfyh‘dﬁﬁlhlﬁ eanthryul pyridinium

GV|ta jtamn
Chloné%ﬁ&P?f‘H%P OSQ 0\1/1?15§,|C¥“%~°3?Pr16915éf6lﬁé lwﬁ%o @Pgprene.
polyneitt)linbdhadrylee trimeampiamonfunisehide tﬁahldar(PMMﬂ]Mﬁdm)
stabilizers include, but are not limted to, polyners,
bi opol yners, pol ysaccharides, cellulosics, alginates,
phosphol i pi ds, and nonpol ymxic
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35 conpounds, such as zwitterionic stabilizers,
pol y- n-nmet hyl pyri di ni um anthryul pyridinium
w@hbdoons@e; cati oni c phospholipids, chitosan, PCT/US2007/072054
pol yl ysi ne, polyvinylimdazol e, polybrene,
pol ynet hyl met hacryl ate tri nmet hyl anmoni unbr om de
hexyldesgitiiohethl i Bm)bhromBleWD IDOOXB 1 560 pblyvinylpyrrolidone-2-

dlmetgg#g%%&?ﬁgaég‘éﬁ te Hﬁ%@fﬁhﬁ%ﬁﬁé‘cfﬁ r(')ﬁﬁ@lt Hs%hﬂ TR i B 08 %lude but

yvi nylpyrrolidon
are nof lieteAyo.aatioiedinigs. swifonwer phatphosiure ehy Huasienfagy enmonium

comp@iﬂﬂi@rsu'éﬁ af Ml:axﬁjﬁﬁhl@ﬂll Fan%h&’ﬁhﬂn' AfSriiel E\éiﬂzyld&(z but are
not nic | IPI ds, sIuI f oni,um

chlor%ﬂgg)ﬁﬂg/hﬁwmgﬂbbra E?F(QPV @mm%% GhWalge oghlaqnde coconut
methya glilgdearyyihtyT ammbhiyihaciiomdden teoilel deyl bﬁﬂM bmehop2urd chloride, decyl

dlmetﬁ I]' Or Oet ht¥1| fammémum C rilo &Q (? rb%“mijd%bg&l? im E ;ﬁ/cﬁg}tqlfy}llyl ammonium
chlondq: hlybhoumjtetcmdnuadmmlm ﬂnydﬂmbcwthyilemamommmmh@mded)wwmlde myristyl

trime (g%f %@Xhluwmﬁ 21’]?3% rggtﬁf% benQ%lr%y%ﬁluum chloride or bromide,

lauryl lzetils GCH@PWWMHW@%&%FHW%%BW@? Noplkat Qe 1sgfimethylbenzyl
amm&lﬁ&ﬂbm@rld@ ¢anyt (i, @&1%khﬂ%€ﬁ@%ﬁﬁl&ﬁlﬂlﬁutﬁ@]ﬂ@ﬂﬂélw

e or hrom de, |st I ri met
eradiifet e oA R imesfT SR ammonium
chlorid&|Malkgeamt ((hs ot thesthyll G- nlaﬁlﬂlgfl,thethiylI’mtﬂ‘ngﬂlul@e:hherdexm)nedhylammonium

halide gﬂggg#@tﬁﬂﬁ%gﬁlﬁ Falg a?l@dga(:ﬂl?/l %Ftlﬁ¥ a‘gn%r}{l:lnalls&lﬁ, lauryl trimethyl
amman@m chigyide quylalqﬁeqilzxamlémibﬂd@lhy&;&ﬂlmpmam safNrand/or an ethoxylated

I e
tnalk;ﬁn%%%ﬁg]i%tsg@ r[ﬁﬁlg%l'b@?@ﬁé’ Hia ﬁ{mﬂgﬁ]ﬁ?gﬁﬂﬁﬁ&h {\Io Fi}dgcyldlmethyl

ammagiup ghlorighdV-(atpdeay mt?fhifélquyl JORgRE Ry FHerAg moaaRsk e -alkyl(Cra.
14) dlﬁahﬂrlLrﬁ@hth@Im&Bylfhﬂrﬁmmml dhrideahi d@decyldlmethylbenzyl ammonium

t th
cntorl UG e P TR U e’ Pyl eyl apRgium gloride.
alkyltenmy mhathylcindnosriicie, chtrikioxalk dtbedzyl dimethyl ammonium bromide, Ciz, Cis, Ci

ime@y AR AR S S OTIA RSB bl e 7
dlallyhilmﬁuhylamm@nmmwh@mdg KDA@MNC),om@é&w @mﬁ@nm chlamdmm um

alkylcﬁﬁkﬂﬁ@la%norﬁh&%ﬁ%@ﬁi@ﬁ iy ¢ 'ﬁ%orﬁﬁ%‘}ﬁldﬂﬁh
chl ofi de rmnogqrate N-alkyl( 14) di net hyl

deCY“’I“ s M U R TR ) Hﬁ‘lhéilraﬁ%o%lﬁ‘& bromide,
tetrad 0 deigydtigh] ainbyiuBebioyid e bt lﬂﬂiﬂbct@lblhlﬁfdndﬁm chloB&YALIQUAT 336™),

POme%ﬁ%%aﬁu z{]ml%ranmgﬁl%rolgg @L{ tfl%ll et hol\ﬁ:}ﬂﬂl bromide, choline
estersdhicbras deoling! dsiels ity hmdls)nmnhyllkomnnmhlmdeb stomralkeniu@l¢hloride
comp&illé’s (%ﬁ as E{ebﬁﬁh%hhﬁ?@[}hm&{ ﬁmquﬁldmgﬁﬂﬁﬁ Xllllgﬁag)y!:etyl pyndlmum

um C

brormép ar Flglplaqiqa@fihf}q AHrOhH NS e RS ppldéquﬁnmmmH@ﬁSnMﬂRﬁF’OL
ALK RQUNY Um&lkh@lrme%cal @ddﬁpfdngl? Rty Y SANARIRA $4Ms: amines, such as

alkylagtgh%gﬁlrahlﬂ&w h‘ﬁf&ﬂ%ﬁﬁ meLh I&eé ylen nelplépaglmles N% dialkylaminoalkyl
acryladisdmlhyh ;gmhmeaammmammsmm lﬁhﬁryl abine acetate, stearyl amine acetate,

| trimet hyl anmoni um brom de, et hyl
alkylpty%d{m%rgl%%%é‘%u um chl ori de (ALI QUAT 336Tn), POLYQUAT

alkyhn@da'zmlum@allt amdtamlmmmmsu mide endldheymiseltz y)rotonated quatemary

AT o SO OB B e
and P%lf/égfrlalpwahwam mmd@rl}nalé: ¥islspsad &%ﬂqr%éwras

stearyltrinmonium chloride and D stearyl di noni um
CcSel bxt@plar§ehyidnip yirfate RiabihzeBraddioteer sefGidadbnid8urface

s SR s UL S AP R ALY B

al kyl pyridiniumsalts; am nes, such as al kyl am nes,
di al kyl am nes, al kanol am' nesy poI yet hyl enepol yam nes,
N, N- di al kyl am noal kyl
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acryl ates, and vinyl pyridine, amne salts, such as
| auryl am ne acetate, stearyl am ne acetate,
wa@bkdyghipoprs di ni um salt, and al kyl i m dazol i um saPCT/Us20d7/072054
am ne oxides; imde azoliniumsalts; protonated
quaternary 35 acryl am des; nethyl ated quaternary
Biologioklyirveigirios (Rharcas Dpbitey] 194);| By landl DByl iadiniry r@ationic
S urfa&ﬁ)zt?.r P@;}c_al éﬂ%’lll@% YMBN’CFBEIQ%& 1?9@% ln@Y rR@hB‘oﬁl&n Cationic
chl'oride]; and ca uc

] | Ionic &ear exenp ary cationic
Surfagyants a@egagicabhariisiey, s Maregl Beldlear, LUl cati oni ¢ surface
stabilizers are described in J. Cross and E. Singer,
?Glgfheﬁbl Kif@sdeaibSlizeANRE Yy ﬂ@d@ aekricd4mPBund, such benzalkonium
007/ 150075 PCT/ U 007/0 2054 Bi ol ogical Eval uation
chlori o QERONPER R@PPO a}) osphoiym clsmHQBBg r?élrpx(ogldlm quﬁlpound a halonium
comp@atd, @rationiSoirghaahetnllis cofipysid; alqushanars tphysphivrus ebmpound, a

yridiwg&np%h 12r1 %ﬁpﬁum%ggl%g&r% m%&#&g%@%mp%ﬁé %]Ch&%%x%lammomum

Compglmdf a@err@tmmmozemcmleo@dya FRSARATY Aeanioniue Ao Dernd, a tertiary

ammo?ﬁ{ﬁﬂ c&%ﬁéﬁldk (L rénﬁp}l' thh@ﬁmn@c&ﬁ‘ﬁ&%é Hfihe @Mﬁﬂ@ﬁm@zmw For
hosphoni um cog\roun an oxoni um corrpound a hal oni um

Comp%%ﬁﬁ@ﬁﬁ@foﬁn‘@é RyReR:Borganonet al | i ¢ conpound, a
(guarterrar)éaphosphor ous conpound, a pyridinium
onmpis @f RarR4a £Hai um conpound, an ammoni um conpound,

a hydrox;& anmonj um conpound, a primary anmoni um
(onpert Riksie&dheary ammoni um conpound, a tertiary
~ammoni um conpound, and quartemary anmmoni um conpounds
(ipf  ttheeefod ANERROR3RI. For 10 conpounds of the
formula NRIR2ZR3R4 (+): (i) none of RI-R4 are CH3;

(Y i )albofeRioR+ e (&1 s CH3; (iii) three of RI-R4 are
CR3; (iv) all of RI-R4 are CH3; 15 (v) tw of RI-R4
(ar e @R Koy @t ORI, 60k ofRBHE CHPlsCHndind wee of RRR+ Rdan gkyl
an athaid of sehxai curlofn Bewmenr earsbon at ons or |ess; (vi)
two of RI-R4 are CH3, one of RI-R4 is C6H5CH2, and one
(vOf RwoRE R SR aare GlHky bne aftii-Ry B1CsHIsOHt ead caapbRnRatioamsalkyl
or naasy of(mdtdentdatbodfatdths Bdmaree CH3 and one of RI-R4
is the group C6H5(CH2), where n>1; 20 (viii) two of

(vil - RéyordteR | d3are OB 2@l of¥ ofR RS i Gkl (IR, CANCIPN ewhdre n>1;
Rl -R4 conprises at |east one heteroatom (ix) two of

(viiBl - RdvordtR CR‘pare OB, ofe &R Y, isT HotECHAd 0aldf RNR, Qf)mprlses at
Rl-Fiéasngpﬁét&%ﬁtoﬁ{ | east one hal ogen; (x) two of
RI-R4 are CH3, one of RI-R4 is C6H5CH2, and one of

(i - R‘\lfvocd?'mrlkfﬁ§ éi—l%l%s()ﬁ EaR} is@Nf @M&l dng ohé Qgﬁ?ﬁ coﬁlﬁhges at

sto and one of s a

rin; ?xu I]t’wo of RI-R4 are CH3 and two of RI-R4

()?)r e %ro%ll%ll I@l ArQ E‘ﬁ c;fefgl 4 fs%6H5CH2, and one of R;-R4 comprises at

least one cyclic fragment
(xi)  two of Rj-R4 are CH; and one of R;-Ry is a phenyl ring; or

(xii)  two of R;-R4 are CH3 and two of Ri-R4 are purely aliphatic fragments.

Such compounds include, but are not limited to, behenalkonium chloride,
benzethonium chloride, cetylpyridinium chloride, behentrimonium chloride, lauralkonium
chloride, cetalkonium chloride, cetrimonium bromide, cetrimonium chloride, cethylamine
hydrofluoride, chlorallylmethenamine chloride (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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Such conpounds include, but are not limted to,
behenal koni um chl ori de, benzet honi um chl ori de,
wa@eaoylipoprs di ni um chl ori de, behentri noni um chl oPCTHES2007/072054
| aur al koni um 30 chl ori de, cetal konium chl ori de,
cetrinoni um brom de, cetrinoniumchloride, cethylamne
cysteihg ydrbthlorde] djeticimoinachdnihimeR Qe h]ai})"ioteeylccltheo phagphate,

dietha%%g‘rﬁéﬂlﬁ'rm 3&01%%1?}}?& &%‘ rrgihﬁ%mtalﬂ &ﬁﬁrﬂ%hlorlde dlmethyl

enzyl anmoni um
dloctaéipcpﬁ@m@ép@g{eéﬁoﬁlt@”ﬁtea@ﬂ;em@gﬁ@ﬂq‘lp*%qmlglzen bromide, denatonium
benzogéaﬁ@hﬁ‘ﬂalk%hl%ﬁl cade 'Iﬁu‘ﬂt@fmol&nﬁ @Hfoﬁﬁé teh 9grlenedlamme
|

yl am noet hyl ch ORiaF B%PG}IPI&'(&’ meglumine

iy R BT ASEL I Bl orl.de gr

hydrodhletlh@mﬁﬂtﬂﬂ’ﬁﬁﬁbthﬁhiﬁafc}ﬂd@de ﬁiy@ﬁrﬁlﬁorﬁﬁrh@forﬁid@ﬁ(ﬂbﬁtrﬁnomum chloride,
hanol anmon al ey, et her

polyqu'iat mlum @F} came % ro%org?% c?c etame steargﬁ](%%% {)en’tom%l | ow

oni unm’
stearadqooumdwetoylitammnyl unbsehtno}mth}é propy&aedibor dihydbileride,

talloﬂﬁ.ﬁbﬁ%ﬁﬂcﬂf@d@ A% h%ﬁﬁ%ﬁhﬂﬂryl gﬁﬁ%ﬁ i brdBfigk St al koni um

aurtri nmoni Iene lam ne 5

The S@nfwdfa@érﬂe@rqr@ eompaEeially; availaie Fléfgﬁll @mub@@re&@m Rioteshpdques known in
the arti¥dst of ME&S AiiaBE stAYIHE&S BleQno@@, phARBAETHidHE excipients and are described in

hl oride, neth Iben honl um
detaﬂﬁ%ﬂtﬂ%@%ﬁﬁfbp@m ufle? cml% rP“EHﬁhGﬂﬂ?iPﬂ}ﬂBY the American

PharnpotytgpabAesvciation ind phoPhirmabsidicelc$dcidty dEGraao Boilet éieePharmaceutical
al koni unmhect oni t e,
Press %)%61’ %4) &?fpélam d&%)%&?tﬁa %y 6?%%35?% nedi am ne

di hydr qf | uor tallo nk um chl ori de, and
hexadegyltrldr%gfmpﬁlarm WF ?n Xco‘?ne%ltg 10 The surface
stabilizers are commercially avail abl e and/ or can be
pPeparedutiopl eanpmitpne scdorndna te e inveatian may plsstcopiprise one or more

bindidd ¥R Bes Stillih 8 G Berit, 3t daﬁﬁé §%&Ese s&@@ﬂ!ﬁn@ Q?é’nf@%é@t&&@é flavoring agents,
excl pl ent's and_ are descr] detai

preseIARYRB OO 16T YOHATRECBU L FICHICSEREY fHeneLenirasnisspgpther excipients.

Such gxipiehty aR)krok@ iAmRrdrcan  Phar maceuti cal Associ ation
and The Pharmaceutical Society of Geat Britain (The

| FROTBES ot s pebhf BRI HendBBE (P e pmarany prgpacons
starchex cixpinples of Fihdmugwgemtts pcalarioonpdbiaseomsl @osdiniedg t o
polyvfnh gﬂkmlagﬁé ﬁ{in@sé 1§ cE{Pﬁ‘iBEé §€ch%%ﬂée1®qﬁﬁ1o1%ﬁ%g9el® PH102,

ents bricati ng a ents SUSp H,g)
mlcros@émlgle %W@ff‘e%ﬁi §1 10@6@%%%@/8@&%%1111 opfr FeenSMIS,
buffers, wetting agents, disintegrants, effervescent
agan&tﬂe v Jedluding h@érﬁmmat act Shi¢hie @@Wd‘tﬂlht@mfﬂleq{(ﬁvder to be

Comp’feé%epm%rs ﬂﬂﬂgﬂy%lf%??é’o O’iEgc{sTg e(g?{y?i @gééﬁq %slag{?g magnesium

stearagy, aglcinessteaxtanpldesliafgebi ndi ng agents are vari ous

cel lul oses and cross-1inked polyvinylpyrrolidone

mE%EﬁgfeX %F %\L%étéh%rscﬁé lclﬁ‘y Ratfral §1u§1Jt'lf1@1I§1 EVdh&le F ?Jc}FﬂlsQu]:roge xylitol,

Ice , mcrocrystalline ce ose

sodiugg spechipfin.ey o AFRASTRRIC! 3acsdfang. bxampios @éﬂﬁ‘ooﬂng agents are
Magn@Meel®y) tradeuiaiiabf RIARGW), 6816 guinTalvUe iaR@ fidg el srst ARt the like.

act on the flomablllty of the powder to be 25

ABBEPIT b Pl o Efsaim oy IRy REapdivprorSharaben, benzoi
acid asd @asatseptheadstdrsinf strataydadeybeaavic &iid kwh agdlutylpaxarpl @sohols such as

r £l

ethyl g{l ‘% \Qg?lcgﬂlg %ggﬁoql)c(:scgl}ﬁ %ﬁ]ﬁcﬁ sgll(_:)la Ig{l l?éélg%c gﬁﬁjterr?‘aw @6rﬁﬁ&[nds such as
benzalsppjuamehleridaspar t ame, and acsul fane. Exanpl es of

flavoring agents are
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Magnasweet (r) (trademark of MAFCO, bubble gumfl avor,
and fruit flavors, and the Iike. 30 Exanpl es of
W@e@3as0pai i ves are potassi um sorbate, methyl paPeb®s2007/072054
propyl paraben, benzoic acid and its salts, other
esters of parahydroxybenzoic acid such as
b Suithtpe ddimeits inalude podrsaseigivaldg acceptable imart Hez ysiuch as microcrystalline
cellul@gecfﬁgf?)ge OERU, | Furfy gﬁ&%ﬁgﬁ sag id@s al E Pﬁhxtu of an;aof the foregoing.

ternary conpounds enzal Koni um ch
Exampbs vbilimw inglody BiEeTyLIgtioe WIMQ% guchQgiAvagsl @ Pdillod @t givicel®

PHloQWﬁ&tH%u@H a$ etk hio%@h}cbfat@clﬁ@@kaﬁih?dﬂoﬂ@ ra‘hdfPhLuln%t§se® DCL21;
such, as mcrocrystalline cel [ul ose; asi c

dibasig ST R RIBEHRAIE ERCRER TN, magﬁmloﬁ St Breragfiyand glucose.
of the foregoing. Exanples of diluents include
mSaitade ysimddrameinckIide lighg e crosdmtedipolhvingepyrrglidehtl, &brn starch, potato
and. Avj t t
starchmﬂjl%gﬁ ys(lja?cg{, éf:lcl Filegés’(aé!ﬁ%g ?g%saﬁﬂgl{bagg%dlﬁ% ?r%gs elzoxsldone sodium
ﬁmrh&mw2¢ﬁ&9ndmmawmwtbat@ﬁun1phosphate such as
Enconpress(r); mannitol; starch; sorbitol; sucrose;

arda@bls 08 @fferv&lébﬁtaa*glsﬁs gfeséffétr@fQEéﬁE%ﬁl&Céu'éﬂ s hih 8Rhh¥ acid and a
nyl pyrroli.do corn starch, potato

carboga:tgggt;lcgrﬁmg?azg %J{t\gltalg Wrgag%a%dp?lp ca fQ exapp CltI‘lC tartaric, malic,

fumardd, asl(pa:r ﬁiﬁichﬁﬁ,%n& @Iio)lnhiﬁhmdﬁ Q&Satﬂ@'dndi@mad asiddialtsnSustble chrbonates and

blcar&P¥t8§ elu (;%gh]t%r gxaélﬁlf)ig usro 1uné<1;z1;r ona e %fﬁl n%écaﬁ?onateg Bglﬁs%%m carbonate,

potassalnm(bncgidmnateamagnanum aarquat@ ap@l@neglgcm«r ciybomthdnbsime carbonate, and

arg1n1§é" E&rﬂ@ﬂla@e %IQ?ﬁHtﬁfe@C b%z t]!lé']éad“gﬁ b1ctaﬂ{on§t>é Casth Snen‘f 'of fleffervescent
tartaric, fumari I pIC, Succinrc,

couplgmgy B @reseflds and anhydri des and acid salts. SU|tabIe
carbonates and bicarbonates include for exanple,

sodi umdcar bdvezreparticulpte Mapxeamdtastiele Siest assi um

carbonate, potassium bi carbonate, magnesi um
Cghb Qﬂlﬁb@sm&ﬁdﬂf {8 lﬂkféﬁﬁidﬂ%oﬁ@)hb@ﬁ@kﬁicahr ﬂ)éfﬁ&l@@whlch have an effective

averag it a7t o6 FonihEh Ehrtonal Bmdgho RUeT | Rah St 1900 nm. les
than abbiitelr808 sioe idss fmnabom ¥ 00myn, bess pl’[&%ntlt 1600 nm, less than about 1500 nm,

less tﬂé!ﬁ%@&ﬁ%bﬁ lﬂh?tle%% M:aln%_)ﬁb&tal@oﬁ %'EII Ilé:sls ?naﬁ' a%gut ]IQ%O nm less than about 1100

nm, lqﬁathan@b@st IR om. sy dlaaralb@tﬂtf%)@tnnvéess alwélraévgét %i%)rltm,dr:@ than about 700

nm, le%b ﬁﬁn%ﬁoﬁt%@ i) @é‘ss M%o@% rﬁﬁnléés tRan ab%uml(m' ﬁ)fﬁsl)ess than about 300
| ess than about’ 19 | ess han about

nm, Iqsgdan@aRay ZaBdm. las @@?nrﬁl?f)u"l oo g t%%b%hou&bﬁbnrﬁn%esa tgggabout 100

nm, Idsk &fan&b@lh»tWS]rﬁﬁ)Q)rmm tlﬁiﬁ Abess5(t A asaneidtired 49 Qi ghiTcatt€iSi$e methods,
t han about 1200 nm |ess than

. _than a(gﬁ% nm tﬁ‘%
MICTORG5t OF apﬂﬁprlﬁéﬂe #an about 1000 nm |ess than
about 900 nm |ess than about 800 nm |ess than about
7By “aneftettossiveiage patioletsizgld lesnthdnedeut HHA naoitiis BEMt that at least
50% (f’r'rﬂé Shl%ﬁﬁ rfi‘cgé’sultlavégq)a Eeeé% ngigfn lte%atgﬁ@@l@&fegt% aIV@ng: by weight
or by appfheragbiakle zﬁvseswmerrté%@nt%la fe- &b YRlUMEQRUMPGH etp é»sl§ tlgpgthan about

2000 aﬂao L@oo?rﬁn NIBO0@im, le&s svﬁéﬁaﬁea@b&utbﬁﬁ)e wﬂve%teﬂ&@&iﬂﬁcﬁfés b other
ot her

¢ tterin m Crosc

R A A S AR A A
about 90 Ze avleadt absuttX&n oablaist ADAA 9AM ofi the nelaxiant pdrtieies Bive a particle
size ok Fe@? {haP ﬁ?o/@ff)ec %@%e?%eof( ’?%ggt tlﬂgl{e 51%0&'&?20&%61%0% tl?&ﬂn?n 1700 nm,
ete. by anot her suitabl e nmeasurenent technlque (e g.,

vol une, nunber, etc.), i.e., less than about 2000 nm

1900 nm 1800 nm etc., when neasured by the

above-noted techni ques. In other
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35

30 enbodi nents of the invention, at |east about 60%
at | east about 70% at |east about 80% at |east
wab@ats@d9, at | east about 95% or at | east abpCr/USBMG/072054
of the mel oxi cam particles have a particle size of
| ess than the effective average, i.e., |less than about
2 0O e rpng sed i@ Qe mion 1BO Onlwe f&71050 ofg naneparticdldte\iloxicam composition is

the pagt(?(gg él%é BAG \ﬁg}{ %%@;ﬁeol%%ggf}:a# a%eﬁaﬁ% 1]ght Similarly, D90 is the

I nventi on, a nanopar t’i cu
particleeizextictarvbitmd¥sh of ba meoxiede ppdictep dalk byivedchiel ow
whi ch 50% of the mel oxi cam particles fall, by weight.

Simlably, ©Comcentratien ofpMieloxidam ang Sufaroftailizers 90%
of the meloxi camparticles fall, by weight. 5.

Camne enhtivat dnfftin@f of'\‘ﬁ‘él@%lb&rﬁ ha@Bhe %B&%@rf@&@@hﬁﬂd&g §an'5vary

rela ve ano oxi cam and qne
widety el gl $Bp PR todhidFa) (PmigRyan SR GT REgmple. upon the
partlcallmﬂﬁtox&fan{ Mctd’dd thﬁll”@dwphﬂmﬂnmpbﬂibg)ataaéb d#pe)) theltirgr point, and the

u ticular | oxi cam sel ected, the
o AR BBy PPECOBHLES TELS) ComLel oot o0 ot
and t he surface tensi on of water solutions of the

silapicpnceatratian of mefpeican ger My Atdnd Ab@ft AL oa abar G8Hl %, from about
95% t%%[)&(utfd o @tf?é{ﬁ a@@ut@%‘%y @ ABRUS.5Q; BPH % nt ARELROUE totQ-IQ:ombmed dry

5%t 0 about 1% or from about 9 Wbto ‘about 0.5%, by
Welghw@f @ﬁ%oxwégs@&i BiraptRnerBtiace SaHbrcat daudipeotat éxgfpients.

The comefithtéanofandatdtast easiurtioe st‘ébhﬂlfz@f.‘(ﬁn&b@bﬂrd)méﬁbut 0% to about

j udi n The rati g the .
99,9942 [ 8Oy O pp Yo or 55 <R 1% § b S aeBic B weieh. based
on thexobdcorobiabd dty w@gh%ﬁﬁﬁloilcma&@ aulba% oﬁ%ltrfﬁca babtlizer, not including

ther 2%t Or from about 10%to about 99.5% by weight,
© erg(mg “on the total conbined dry wei ght of nEIOX|cam

t
oticr s fsi H R 80lnicbtodialy CRERIME .
Mel oxi cam Conpositions The nanoparticul ate nel oxi cam
cdhpasnaragieylatamelogicrarompashigns £y beeadipiseng, hen axppgle, milling,

homoBHIRGRAI Fatib f@z‘ihonpf@@ln%(toﬂdnﬁlatefefrﬁl%éﬂ"@chrﬁdjués enRInd18y methods of
enul si on techni ques

makingfRpRAHFHYE SO B%H‘b‘bgs"rr‘f' H&QQ{’%/Q 1Y té%s%r“lpﬁé‘?&t rﬁ tbﬂ% ofgaking
nanop[aﬁtoﬁmte cdviepdzaittes afe aiakdadgritzd ind&n® Rutdnit N¢l. 8158, 78 7 for “Method of
Gnndgl %r%}%cl.?% 1§al %.r al cff):g,”(if§cl%tgn%§! % ﬁﬁgﬁﬁgo?rte‘u ontlnPous Method of
Gnnd&g&ﬂm&nmtwal @usstarmsér& SNoaters Nblé 888999 dor “Mihed eifGriding

Pham{\é%&ﬁfé% S’ﬁbsta%de@ Ppiéﬁ{ NBC%&S 9@) fo§ué§i/ﬁ<% cipithich of

Nanomw%ré é’mqne,agputgabég@m& evgth Crwst@ Gma%t% MO%@H% \685Paegnt No.
5,662188B forC@N-Fri@pprREipRhfidH dard gamuanmatm%&am Agents with Crystal

Grow@r@r H%ﬁe ut ategtsl(} S%é@ g& ]S/lacroprempltatlon ofl Nanopaftlculate

Pharn’ia@aitfdabAgﬂtteﬁ iUp$ t Retténo Noo 6, SMBABP &t Pradest & Preparing X-Ray Contrast

Compglgi%r ?ﬁ'tta n‘fr%oNég)?)glg%le ”t Cf’yt (&}Ie}llo 5@39)%7% {yp‘q{/lgﬂhgﬁéf Preparing

cropreci pi
StableNarigg¥danopeiclese U. SthFtﬂlﬁcNéQJ t5|,5dQL1 18dentRyocesy oiP repapingntherapeutic

Comﬂé@ltlogs E8rkathd NHopafilcRE 2SR S PP&@&WNJ‘@ 4?§0 8@3 f&o'ltlétﬁ&i of

0Si ti0ns -Cont Al ni n Nanoparticl es;
Prepameg gnepgiticle G ompesitigpt hefaininepy kasead E%@splgl@m%o BPE}E;C@
Aggrdiationanll be vaih ardspacifidall g iicofyoratéd Byl ffdfcef or " Process
of Preparing Ther apeuti ¢ 30 Conpositions Containing
I\@F Sy tan(f"t nanOpartlcuﬁjate m%lox%aatrllegotmpl\(gltlons or glsgesr%oﬁls can be utilized in
solid or liquid dosage formulations, such as liquid dispersions, gels, aerosols, ointments, creams,

controlled release formulations, fast melt formulations, lyophilized formulations, tablets, capsules,
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Prepari ng Nanoparticle Conpositions Containing Charged
Phosphol i pids to Reduce Aggregation,” all of which
wae@7apwes fically i ncorporated by reference. TPET/US2007/072054
resul tant nanoparti cul ate nmel oxi cam conpositions or
di spersions can be utilized in solid or |iquid dosage
delay¢doremabeaformnkfiosu ekteaded reasedfodnslpeosi, pulsytilg edlsyse formulations, mixed
imme %{e%féla&: o BB el el Ao, GRNLT 0! | ed el ease

ormul ati ons st nme ornu atrons, |yophilized

/Us§yygﬂ%g5%§§ﬁﬁéﬁpoéﬁgﬁ easéﬁ?orn§ﬁ§%§é§§975

extended rel ease fornulatlons‘ ﬁgisat|le rel ease
f Hiingaa melezicar tg @Btain figdpattisuiaty Espsssiamecrapiter gispeiging the
meloxi@Ine pSeclkd iliglid ApersBIinGmedhumh kihidhGhé mefdid@idis poorly soluble,

i.cul ate Me] oxi cam Di spersio
fOHO"\%qB’)%PB e Bedppirhmaaidh d&Fal?rtlg?e&‘&‘F %ﬁ%‘“‘%%@?%%%mduce the particle
size oﬁ ﬂi&‘pﬁ&léﬁ@arﬂ its fherdebingl dffeetivdaveed @pactiie ﬁaff tTihe ldéspetsibnamedium can
[ n m. N a
be, for %)%) rnfpye vaé lﬂ;a%hgw?ro 1F 801bt @6%‘%1 élﬁgerm gﬁ@n{fl [t aCHIS(PEG)
hexanﬁmrtghecqbrf@Qmﬁ@eedcﬁlsr@mmdmgluned|veat¢ro reduce the
particle size of the neloxicamto the desired

efﬁh@ %e‘ld’;&ca@{ BABORs PAH bd ehificedi Size T e PrSREISIAR 1 AR Rhrface
be, for exanple, water, safflower 0|I et hano

stablhtzelb @tltgﬁ@]tlvelw nggﬂcam Rﬁétpcs}%stqu @ﬁgﬂt@ptﬁ@ vat (qﬁE@)r more surface stabilizers
after A@XBRALOLHRF ccghp@mkis shiclpied giluend cdh spaddddan tmdelumcmsl/surface

sabiigf Emng igh HrBE U aR BTloh ket So R bslrviscah B fahlfactured

contirsioadly i mex batdl tnedarat i vel y, nel oxi cam particles can be
contacted with one or nore surface stabilizers after
at r i t iPmecipi@timr tocObixain Nasppatichlae Melakitam (tompasitids
added to the nel oxi cam surface stabilizer conposition
e ol f Pl R B3 Ac PR RRIBLEN <GBy Ron is by
micropyegtpitaiiemhlihinis @énfdmda@frprwmﬁérqbiec@}ﬁmaéowf@@pda fypluble active

agentghrm@ﬁfetsérfée Sf o6t fife suBhbodafizdro5na i dr"h@or@ R8ll4i8dtability
oxi cam conposition is

nano ticulate e
enhangng SGaGsACHYE ARTEIreoTH Y 108 [GxR SRbEF ISy orﬁpﬁlﬁgﬁeﬂ geavy metal
impurtied DS @hdi maﬁbs b@ﬁﬁn@:fs ﬂao exdnypls allubiselaiag itheemelageningn iaBuitable

SOlVCI‘l:thg) ROSR er}?e Flap op o (tl?/yorz{ a5&aH cao?lllplr{s% era% leaars]td one surface
ohe”’ or anci ng

stabiliget; iamé(?ag)nglgtaﬁmg ﬁledbrramlytlon fom stapx(2¢ usog e npgopmate non-solvent.
The nﬁ%dﬂmah Ibé ?911 Igﬁ{o@hl (%an& Me'dts'aﬁ Sif pl%'é&nn@r ﬂgfyglg &y diafiltration
nprises, for exXanp di ssol vi ng | oxi"cam
and Cqmeﬁt@momeedlsge&%hr cow)ltldmlj PIFgnt: he formul ati on
fromstep (1) to a solution conprisin | east one
sdr f ac élomegepizatipn to Orilrﬁ@;n(l‘ﬁnomaéeaﬂate%'phgmne@mposntwns
formulation fromstep (2) using an appropriate

n@ie?@lav}emmo chbatioR hieamdde aﬂp&paﬁlﬁg dcove dgfbly nhgspart Rl 20
or

com§Rl TR s S PR 2l o fogis s PaspBinpherapeuti

Comp@sllmwemﬂomamhngﬂémartlzﬁsg Suieb nogehodzatnpives displysiag particles of a
meloxt RA{ flé}lﬁ? dfs grs %il&ﬂr?o%%@ ﬁ# Eﬁlﬂ@&]tnfg%eeﬁ'i@ eq%an to

onogeni repar ve a
homommﬁmﬁ@ t:qgiluaft @ﬂe P@ﬁWb‘o‘QZq ¢ el@madetg ¢lrd drstred effegtige average particle

size. TR BAbx @ parRIQ chd Be rddRibed fAr @458 hOpre nBPBF AtNGhst one surface

stabﬂ%%ri rﬁ?tgreql%%fﬁgdt%o BT?E‘?X{I%?I@;) B%‘tlgo g?%}l %cno&g éalc{l\laqn O‘TE) E)llg)e? (l)rgnslore surface

stabilizels @ith&asefdrd odaftérQuirition] QMer Gdrﬁ)fﬁbuﬁ’iﬂdlsum adf pdilvewedabye added to the
subj ecting the dispersion to
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30 honogeni zation to reduce the particle size of a
nmel oxi camto the desired effective average particle
W@ 2@e/150Dhe nel oxi cam particles can be reduced POT/EE267/072054
in the presence of at |east one surface stabilizer.
Al ternatively, the neloxicam particles can be
meloxgomt/swtad stabtlizeocmen@rsitivnr etleubéface dustgbr hftereths siee tddaction

i R R o
Pg,T/ US%Q%%&{%I 41(‘30 Jgj& t%at%t%iﬁf ace stabilizer

coipos ore, . durin or after the size

reducti %Opﬁﬂ:tbc&l %g.ﬁ\/l ’§"p'%lpsq(3ﬂg()s&§?flsbe manuf act ur ed

continuously or in a batch node. 4. Cryogenic

Mémto negiodof fondhg tierdesiNahopapaticuhigteclvekon icomppsition is by
spray @%QHH%H‘[J) ﬁgﬁd?SﬁﬂPl %rtembgb%gpcghpﬁgésrﬂn@gﬁtﬁ@ oﬁ%?%@&@lueous solution

nanopart| cdl ate nel oxi cam position is_ by o
of mejqxicasn Wih isiebBizeisquhigh dsmisctedfos? ¢ryesmnd lgd.coripy liddd nitrogen.
The dsplads ghE encddxi€ing fH10BEHEEO4LE 2B Otdié Lulficiedl toMBinMizE @fyRtallization and

.Wth stabilizers, which is injected into a ogeni c .
particl s T PR e e T D R LA SBOGRRY f the choice of
solvemslyaxincathpsaicsdinepniditeaz.ghaharpaaicelaguhéliogicemt patticles can have

i S i
sl AR RIS, FEH AT o DTRG0 U roved ncer
condifieipsethafiavgidngetomeerating @ aipshing@f gyl melpkicemaaeinlesnd

processi ng conditions, the nanoparticul ate nel oxi cam

Palstal Ghfferh@iaad@noay Yd SBL A t4pi®rBdi @I PYYmay flso be used to.
the isolation Ste e.nitrogen ang sol ven

p, t ar

creategl caplyalgnigas ity R Mel i PgHclsy Bt géﬁ&%ﬁé?%?‘& 8yfase area. URF
compfised @nionghn@f ort drganve@ous sstudar ofi melesicasvish stabilizers onto a cryogenic
subst! %n'pl enmentary technology to SFL, ultra rapid freezing

% RF) may al so be used to. created equival ent

nanost ruct.ur e | gxi cam i.cles with greatly

e hanc%&?ﬁl‘f’fl %ﬁgi%ggleﬁﬁlg%ﬁncon&ﬁi ses an organic or

or ganoRGWEBHLICUIHE MIaxigam COMReSIUMSI ¢ h st abili zers

onto a cryogenic substrate. 5. Emul sion Mt hodol ogi es

t AnGbteainrethoNaxt dparihg dieldesiecdvisinopartamni€ongasicarn onsposition is by
templ@t@ %h{ﬁfsﬁomﬁl%gatg Emﬁﬁfo%‘ c?@aéésh%aggs‘%ﬁfcfﬁegd &QI%QR??H ﬁa‘f‘ﬁ'&l@st With controlled

el oxi cam conposition i s by tenplate enul sion. o

particlpeyigsl distebetian adgapid desaelas om aerdemnraget. (e dnateddosdneyipes an oil-in-water

emulsiH thhiGk BRepieliNtheR v EIRIdl with a a@ﬁ-tah&éoﬁgrgé1aﬁo§&&ﬁdms@ﬁg theMeloxicam
.Ihe netno

and rapLd di ssolution perfornmance. )
and Ste@ﬁtﬁ?r?g@? FRHT P27 HSHRBP Ob G BriCH R 2E IS it epgFagesult of the
size of therenfugbi ebplkdtd Brid t6 tradBgueithithe Sl oititon a@ocfRIty SV Hich can be
con 5 RLEHEATl FOE AR L Sh s BRBBLHELG ff e e
stabilizeisuérnuleion shabilitg iszehisied Weh amor sugmededPbetadd ppérong. tSobsequently,
the soh\%ﬁgéﬂzgﬁvﬂ%f dte é}ﬁosrgﬁl, o tﬁ@@?aﬁﬂﬁé@ R sHudibleS G F cRE pAticles are
controlled and optimzed in this process. Further nBre,
recovergg oYjHPus arcdetiedn paiEiclss mosphadegies eandpe ashigked by epgopriate control of
proce&inY cgjngﬂiogg,ab! lity is achieved with no or suppressed
Gstwal d ri pening. Subsequently, the solvent and water
are renoved, and the stabilizgd nanostructured
mel oxi cam particles are recovered. Various nel oxi cam
particl es norphol ogi es can be achi eved by appropriate
c dnthedbllo¥ing pravples hlh gercartdgdsiaonweigBOby 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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In the foll ow ng exanpl es all percentages are wei ght
by wei ght unl ess otherwi se stated. The termpurified
wowiens00as used t hroughout the Exanpl es ref er SPEDUSENEO72054
that has been purified by passing it through a water
filtration system It is to be understood that the
inventeoa rp HefSnedrty the scope lof thetalaiis vient feltqyo e rebekyges adeaitified herein,

. I be..i i 11 e spirit

meluEH S pBhis e nBleB O S0 3P 1iBBbe! BCPRbE07) 672054
i nvention, as defined by the scope of the clains that

EXAMPLEL Al references identified herei n, including
U. S. patents, are hereby expressly incorporated by

g ghe ﬁ)_ﬁigﬁ)@e ofEXAMRbRple i?}ftﬁd@dlﬁlfw@epﬁﬁ‘qidrhdi)ﬁ% @mipgh?piage ﬁg@dified
escri be reparati o nmul.t | parti cul,a no | .
releasp §pgpes i fabEiThenvBhetiolt M3t B Rr6e St Somiipation Fompositions

of thehevemsienl i n t he conbi nati on conpositions of the

invention. Miultiparticulate nodified rel ease

hmlﬁgﬁgaﬁﬁte eiels et Iteleggleslgﬁﬂ@&rdgh Qorﬁﬂosﬁtnﬁ"ls QE&?&H% to the present
. invention having an I medi ate rel ease conmponent and a_
invenfigyipaiiRgiar Eagdiaic EA6 EmPORRI PRh2 medifisdi iFicaw qosIneagrt having
a modi@@t ieN@s@RtiRg eRArEFhral£&RbMimtotRe fiRuf@oAV WA ables 1 and

shown in Tabl es and 10 2. TABLE | | mmedi ate Rel ease
2. Conponent Hydrocodone Sol utions |Ingredient Amount, 0%
(Www 15 (i) (ii) (iii) (iv) (v) (vi) Hydrocodone
Bitartrate 6.0 6.0 6.0 6.0 6TARH.P1 HPMC 2910 1.0 2.0

Boui done DpmERbKRAKE ottt Hideagne Sggions -

Citric Acid - - 6.0 - - - Dilicon Dhoxide 1.5 1.0 1.0

- -2.0 Talec 1.5 - - - - - Purified Water 90.0 85.0
Ingredient) 93 5 89 0 90.5 25 TABloEnR Ofhdi/Med Rel ease

Conponent Hydrocoddne Sol (i ons (BD | ngredi ent Ambunt(yi)
Hydr®@¥d ¢ Bitar(rate (ii) 0ii) (69) (v) €wi) (v6i0) Eudr@git6.0
HPM®39100 4.1 4.9 5.5.¢.4 - 505 7.52.udragit RL 100 - 1.5

PolyefhyRene Gyldol 6060 - - - - 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 90.5
TABLE 2
Modified Release Component Hydrocodone Solutions

Ingredient Amount, 0% (w/w)

i @) (iit) (iv) v) (vi)  (vil)
Eudragit RS 100 4.1 4.9 5.5 4.4 - 5.5 7.5
Eudragit RL 100 - 0.5 - 1.1 - - -
Eudragit L 100 1.4 - - - - - -
Ethocel - - - - 3.0 - -
Triethyl Citrate 1.5 1.6 - 1.1 - - 1.5
Dibutyl Sebacate - - - - 0.6 1.0 -
Silicon Dioxide 1.0 1.0 1.0 - 2.0 1.0 -
Talc 2.5 2.5 1.0 2.8 - 1.0 25
Acetone 340 34.0 15.0 35.6 - 14.0 33.5
Isopropyl Alcohol 50.0 50. 72.5 50. 94.4 72.5 50.0
Purified Water 5.5 5.5 5.0 5.0 - 5.0 5.0
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Eudragit L 100 1.4 - - - - - 35 Ethocel - - - - 3.0 -

- Triethyl Ctrate 1.5 1.1 - - 1.5 Dibutyl
w®edvaastes - - - - 0.6 1. i con Dioxide 1.PCI/US20027/@72054

- 2.01.0 - Talc 2.5 2. .0 2.8 - 1.0 2.5 40 Acetone

34.0 34.0 15.0 35.6 - 14.0 33.5 |Isopropyl Al coho

500 heSDexerDldy hPdropddahe Tnbul Hond, thPwnga ispttbraddBe4355n&h) are

provic%:g%s %Egb‘gj‘}? otyit?% a551 Qarrlgléfé)}e[\ﬁee)z(agg% Pfl?pe%%élé ?%c(i: %t er eX01p1ents present in

the fornaplatiomlihe yalityhad sizg seleespheatlest thg mqggemégﬁp pgycblce multiparticulates

with e cﬂ@ﬁet@? irl A€ Kize S g@ @tj-hb 1B3tmAG) fRHitRe GRS §dbSE feﬁ’tr cotaﬁﬁ and
(0] e

aCtIVG |n r nt an | rese
encappgftaN POy elgﬁexmyawlwtha[faﬁg%«g@gé@e@? B EBIRLY) is used
to prepﬁa e 1efﬁﬁdftilate0elbdis@d:u@tﬁlgr@dlﬁtiomahitl1§:dd)a‘ﬂﬁtcE@1to Vhetshga gpRé@Bs to produce
the J ealc'{e al%) acts as hbemamg aﬁen %gc%n BIOXIC?C (glrﬁotlé) %jﬁé?ﬁciir) 1S an an% adherent that

Seq u&nt *'€od
is used-lgadthg)pyﬁmamybh méﬂtwl]Ra@Iatlug sﬁetlc(rg(ghb)e 10 pd Ititg:c(abdlﬁad release coating
suqmﬁ%&ﬁ?ﬁﬁﬂé- is used to prepare the i mediate-rel ease
coating solution that is coated onto the sugar spheres
to produce the JR beads and acts as .a_binding
SHMEeRHo @%&ya&éylfctsypmlwnmmB (Budspgighp .10%11% érrétﬁtcontrolhng
polynie @at 1rh§art$&ﬁ£iccbrfﬁr0ﬂ19@ rdERP propeitRB t@thetfb@ndIRiGoaldi ditﬁlblts pH

indep o Ut I A %&?ﬁgﬁeé)%? (%ﬂalc dl fd ﬁgf el eascﬁg%egl% i modifiedrelease

coatlrxgqpodeymmary}ﬁmtﬁe(t&nhod@eﬂ rﬂﬁasi BO3dsi $caone and isopropyl alcohol are the
two Sél@%lﬁs ﬁlg\wncﬁ) e Q- co%ﬁJoMi?iE éaoi E@ﬁﬁ&eﬁi b %?ocﬁ%@%l{eoéohﬁ% suspension

mg ertres to OrmJ at1 on an
that isj apgligr R begdsde éorpy thp aradifees refpasecbepdy. (T cespdiant Ciostmg
suspeHﬁ&gls pB&Y ANhd TrafhRK eformnhé hRdRAifle8drRh&aModified release beads

are drfegga !grrll %Agbﬁ%éﬁészgh%u@g HE) %&b&r/ %0%}?6%?12' férlelglg*ée reelts%gal solvents and to

obtairs®meBairs cortentuif (ahoﬁthe6L%t SuibRtfroddssing prebyurey a1‘e $urther detalled in
t
U 1537 RS g6 28 MRt el B R SRR P B el °

beads. The resultant coating suspension is applied to
t AebleR shewd shetdissobrtiontpiielilantiir e dul @pastaedatb emddfied release

formul}ﬁ%g)‘ng b};e?alre@ln? Q&%r&%@éi %éthqraglﬁ:g Migad 2l PhaR r@s‘ﬁﬁ@ nfd?cratel@a%out 20% of

hour s renove re
the hygdgrcpd a@eswwleta@d 18 tsl@f'afnﬁt laowrlé @mlg SQ%Qféh% hbéroatsi@a? w3s released

over x fferidd oPubdialll éopfsocessi ng procedures are further
etailed in U S Patent No. 6,066,339 which is

i ncorporated herein by ref inits entirety. 20
Tabl e 3 shows the dissolueﬁéﬁfgf%files for two

mul tiparti clea$(ﬂuhmdDﬁltzeﬂ>rr(éjmwmmfsdEonIhMmg)m
prepared ing e
results i ndllggbgIE ﬁg% out i@g ?{eiea%g@ﬁag)r gglg%one
was released in the first hour ﬁ{ 80960f t he
hydr ocodone was rel eased over a perlo of about 11

hour S TABI('h,r)‘3 25 D S?roln‘éﬁl: cPa taf ‘Non?u%jarlc Amg ns

Contat |||0||g ah

1.6 -
0- Si
510

0
1 22 26
2 33 31
4 54 54
6 68 64
8 77 73
12 93 86
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I R Conponent and a Modified Rel ease Conponent
Formulation Tinme (hr) Fumaric Acid Non-Fumaric Acid
w@0000/18000s 1 22 26 2 33 31 4 54 54 6 68 64 BGI/BS2067/072054
73 12 93 86 52 WD 2007/ 150075 PCT/ US2007/ 072054 In
vivo Study A random zed, single-dose, parallel-group,
In vivol Stodpo- control | ed, active-conparator study was
performed to eval uate the safety, efficacy, and PK of

A ran?&rﬁ 28 d&%f hiadd :_%g&ip Bglcélﬁr{ptcﬁﬁltoﬁed | AL nEArXtor study was

ovvln uni o cto e study treat
perfoiggedeo gpaluaty thea&afetwf%ﬁcm ansl RK af @@é@@ﬁ@n%fqr@pia@pm @ subjects

1mmeaﬁ£e¢§1fdm@ wﬁorfe@m@r at@y. Thé Qway tleXeHaeodaaa) ARABY, 40 mg of

Durln t he 24-hour confi
ok s P e s 120 PGPS BE Py mtching
placeto/ Duaidd itid D¥rhAdurtdonBingm¢m fpssiodst biwod k&s solijceclt 8 basebipe axd at up to 17
t : t .
addltlg'lzal ttl%lezaolr?tlg ?ﬁogﬁ IISIS Qlﬁfé%(%% &ggt)oﬁ( (ij? gog%l d%{’t])rgc&ﬁglﬁer EfoglpP, (_‘Sw d%tarmme the
concematpms amplasms Oﬁ\by@omooqlﬁwéd lewigedikeparpmetsemverd cplgulated and are
preseﬁl{@&){neﬁabﬂes@; 610 Table 4 HC ER 10 ng HC ER 20 ng HC ER
NC ER 40 ng HC/ APAP Pl acebo Paraneter

StatIStICS N=21 N19 N=19 N= 17 N= 18 N = 21

Cmax (ng/m) n 21 19 19 17 18 21 Mean 8.9 17.9 31.7

37.5 19.5 0.1 Std. Dev. 2.1abl&485 8.50 8.82 8.69 0.17

Median 9.1 16.3 30.1 34.1 20.2 0.0 MntMax 5/15 10/ 27

16/ 46 28/ 62 9/ 45 eQAcnaTrrask 20 g )Hc AR 2Ino1 @ ek P nk7 A@arS Placebo
Paraeifean 6. 3°6°076. 3 6.1 2.7'8.2 &d’ Oev!"7.46 178d 1.89 %

1.62 1.65 13. /U Median 6.1 5.2 6.1 6.0 2. 1 U.b
cnax (ymt Max 4/ 9 4/ ¥2 4/10 ® 10 1/ 790,24 K& (1/hrf n 21 19

. . 0.1
19 17 18:RG(a) o1 585 .50 5 52 .69 017
Median 9.1 16.3 30.1 34.1 20.2 0.0
Mintmax 5/15 10/27 16/46 28/62 9/45 0/1
Tmax Chr) n 21 19 19 17 18 3
Meah 6.3 6.0 6.3 6.1 2.7 8.2
std. Oev. 1.46 1.80 1.88 1.62 1.65 13.70
Median 6.1 5.2 6.1 6.0 2.1 0.6
Mintmax 4/9 4/12 4/10 4/10 1/7 0/24
Kel (1/hr) n 21 19 19 17 18 NC (a)
Meah 0.090 0.095 0.086 0.079 0.138 NC
std. Oev. 0.0276 0.0289 0.0229 0.021 0.0297 NC
Median 0.092 0.089 0.083 0.079 0.147 NC
MintMax 0.02/0.13 0.05/0.16 0.05/0.13 0.05/0.13 0.06/0.18 NC

(a) NC = Not Calculated
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Mean 0.090 0.095 0.086 0.079 0.138 NC Std. Oev.

0.0276 0.0289 0.0229 0.021 0.0297 NC Median 0.092
wW02@335@7983 0. 079 0.147 NC M nt Max 0. 02/ 0. 13PCT/US2007/072054

0.05/0.16 0.05/0.13 0.05/0.13 0.06/0.18 NC 15 (a) NC

= Not cal cul ated 53 WO 2007/ 150075 PCT/ US2007/ 072054

Table 5 HC ER 10 ng HC ER 20 ng NC ER 30 ng HC ER 40

mg HG APAP Pl acebo Paramggbkle SStatistics N21 N~ 19 N

= 19 N'17 N=18 N =21 NC T1/2 (hr) n 21 19 19 17 18

vEd - IO T v B3 Ve i
reran@erd0 1 bdadlGicsNod} an 7 6 57ie8 8 4 B S AT TC Mol Mo o
r2 &9 17 18,21 Mean 109.Q9212.9 892.5 464.6 13Lis2 0.1 '
Std. Dev'sp7 25 73 19 117974 124:01 36.80 0.195-3Medi an
104. 2 19%mané67 G.471.0 2¥9.9 0.20° Mn/x 73/ 170 ¢
130/ 377 GWP#6715/821/ 712180/ 18250 1 AUGHmf (ng¥hr/ mL) o
werZlod@il9, 17 18 NC Mean,136.9 255, 6 480.7 590,,2 137. 6,
Std. wdev. 390948 85.669138. 70s 172. 78.39. 9913NC 01

Vedi an' 1283+ 25217 459 587803135, 4 NE'OM n/ Neg° 0.19
80/ 217 1bid/M468 2264 756 13)7351 992178/811189 NG Tablgs6 HCo

+WER nI—|CER;lOm;;|—|(J}ER30‘r[5gI—ICER14Orrgﬁl(SIAPAP
re Face ngMeRﬁtl 0 uslsng Au@ ast Sig@fyi sticgs. N = 2L, N~ 1QC
N al9 N N’I17D6N 183K = 21 8-Mydr oWdrphoner2™N 21 B99919 1¥c

18 3 HylfidtodopiiMean 5000 038H% 0. GFR.0. 0055 0011

0.0000 Median 0.000 0.000 0.001 0.002 0.000 0,000 5
M n/ Max 0.00/0.00 0.00/0.02 0.00/0.01 0.00/0.02

0. 00/ 0. 00 0.00/0.00 Hydronor phone/ N 21 19 19 17 18 3
Hydr ocodone Mean 0.366 0.B#ge@. 327 0.362 0.448 0.000

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 N 18 N=21
Hydromorphone/ N 21 19 19 17 18 3
Hydrocodone Mean 0.000 0.001 0.002 0.003 0.001 0.000
Std. Oev. 0.0009 0.0038 0.0027 0.0050 0.0012 0.0000
Median 0.000 0.000 0.001 0.002 0.000 0,000
Min/Max 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
Hydrocodone Mean 0.366 0.360 0.327 0.362 0.448 0.000
Std. Oev. 0.1189 0.1215 0.1243 0.1310 0.2144 0.0000
Median 0.368 0.324 0.297 0.334 0.400 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 formulations of the study were two-component dosage
forms comprising 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.
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Std. Oev. 0.1189 0.1215 0.1243 0.1310 0.2144 0.0000

Medi an 0.368 0.324 0.297 0.334 0.400 0,000 M n/ Max
w@21A0631 0.17/0.58 0.20/0.76 0.23/0.74 0. 22/ BCBYS2007/072054

0.00/0.00 Hydrocodone Sinul ati ons Studi es of

hydr ocodone for atjons of the present invention were
conducted to 10%‘%%| Cl ﬂlgpa]:tgque%l?agggl&qrgt ed with

tw ce- dai | y—atmni-strati-gn—hygrocogdone—for—hoth single
10 dose and Ssweady stat 23.0pha g Jet doses were 10, )
20, 40 and |8@enyy, “and t hé3ta0-d8OBH ni ni mim
concent r at i|amrwas 5- 10 hgBrt 0.3 Tharsf or nul ati dns of t he
study were two-conponent dosage forns conprising an

K10 andnwtlwateeestimhedse be Origane 384.a00 raspaailielyi. €dr the labssption rate

co nent in _which the hydrocodone was all oc d
constqDy GH| oS58 Befco el WG o Cg?f?reak?w“iswé Wforne secondary
pararfe QIR QRS wdP RompaRAkS Ri%ﬁ‘ﬁ@" an%?b@}gﬁﬁf%rk% AREEOHE FITES e 8
find estimates of the unit irnput 15 response and a
5  belowone- conpart ment nodel was assuned for all sinulations.
Non- conpartnmental paraneters followng a 10 ng oral
dose of hydrocodone adm nistered to five adult males

are repopted,as, shown in_Table 7 I 54

2007 1506 BCHARBYAnGS ABarotar Rafe Fordtant tha)

Non- Conpartnental Paraneters Cnax 23.6 5.2 ng/m

Tmax 1.3 0.3 hours Thaif 3.8 0.3 hours K10 and V/f
were estimated to be 0.18 and 334. 29L respectively.

For the absorption rate constant k01, several
profiles were sjinul ated using difflerent estimtes of
k0l. The seconddfdrl parAKét ers 166t/i mat es were conpared
to identify an [dpmlopr K8idllka ad.Get forth in Table 8
5 bel ow. Tabl e |Bka=1CondbiHon of3.8bsor pti on Rate
Constant (ka). | ka3l AUCLAG6. kel KOL-HL 0.6 ka=1
K10-HL 3.8 kazlks&i/F 69,,1 ka=hJgmax 2.0 ka=1 Crax
20.5 ka=2 AUC (466 kas2 KOL-H§. 3 ka=2 KI10-HL 3.8
ka=2 CL/F 60.1 | ka=2 Tnax 1.3

ka=2 AUC 166.
ka=2  KO1-HL 0.3
ka=2  KI0-HL 3.8
ka=2 CL/F 60.1]
ka=2 T max 1.3
ka=2 Cmax 23.5

ka=6 AUC 166.
ka=6  KO1-HL 0.1]
ka=6  K10-HL 3.8
ka=6 CL/F 60.1
ka=6 Tmax 0.6
ka=6 Chnax 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

10 concentration were comparable to previous data set forth above.
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ka=2 Cmax 23.5 ka=6 AUC 166. ka=6 KOL-HL 0.1 ka=6
K10-HL 3.8 ka=6 CL/F 60.1 ka=6 Trmax 0.6 ka=6 Cnax
WQ2008/1k@72 appeared to be the best estinmate of P€TES2007/072054

absorption rate of the instant rel ease hydrocodone

gi ven that the maxi num concentrati on observed and the

t ilmeortdoctimxihasersimiidtionn teed optidne venerdentifoedn &pabhel tuod 2 assumed a
. i .5 t .
first ogc{(ﬁ)l{]]%%g 8&?%@%08155 %roc(%% glt\élgsr?g ?tﬁ)ﬁs\e/@ etﬁg ‘BIZlé"I]‘g tglglzc%ntratlons of these
simulgtigne areoiiomers Fgsr & tq b@ntlfl ed. Options 1 and 2 assumed

a first order release and option 3 a zero-order
EXAVEIga3e. Plots of the plasma concentrations of these

simul ati ons are shown in Fi gs 1 to 16. EXAMPLE 2 5

T
i BUIBRE B B xarlser & Bt rif b e R R Spgpions shaetoxicam
stabilwed tvithamiiowssustiacd gtal@lisdrabi | i zers. Agueous di spersi ons
of 5 wt. % nel oxi cam (Uni chem Laboratories, Ltd.) and

1 A%eou{odlﬁ)%ﬁﬁk?(ﬁ siof %rwt( %eﬁﬁﬂﬁp:laﬁl (%m?l%koﬂ‘gbom5ﬁescﬂ§f %q I wt. %

into a stem
stabilipgy (Isgee}“@ble 9,rh5310kaVﬁ'6 CHArg ggg RN anpi)yglll@é@llglggsyste@ (Elan Drug

Delivéldt Biaf, Kieg O@Prﬁgsla 4’7A8 skOF. g, OB Patépt Aloe 6 MBI 473 fork@mall Scale Mill”)
ngﬁ f{)ﬁeq Wltt)h a C batch chanber. The fol | owi ng

equipRECHNA P I1PFS *ﬁ‘f}}?}} ®6yst em paraneters were used for
all of the fornmulations: mll speed = 5500 rpm total
milhe ifafig)vtih grlanoMilH® uni]lingolyytamrpacanmitérs iwege nedifar 4l plgthe-formulations:

v 0 J [ oad
mill Sgé;gfd ficl en'%@I QOtglﬁgglé%%ggrt |0%? %%en%ﬁlgﬂ g F{sgg%ft%(lh_
PolyMidd 209 T h@rﬂoMie@thmS}ﬁieQ%} ang aveestiplopd @mfﬁé@nut@u igcess.
Hori ba LA- 15 9 10 particle size anal yzer ((Horiba
| !F’ﬁlttfclér@i‘ikt zﬁl,al}Jsfs\Gf iR reSef¥ant Pﬁ'ﬂ%d&ﬁﬁi&sﬁ&lsaﬁz@ p%%%ed)@.‘hl@g/\é Horiba LA-

Tabl e n abl e bel
910 RafisId St Fravizet | Hon B PN TIR Gh st o)1 e T g5 hayBrelow in
Table®aii ihe ltede B(ﬂb{)v thSIVﬁiuledOﬂ D50 9Be patitlkaizedeiowcivlichisNEr of the active

a0 B OIS R AR LFAS e e
particlvs é2lbs copy I\/Ianuf act urer (nm (nm (nm Pluronic(r)

F68 BASF 133 110 226 Stable (pol oxanmer 188)
Pl uronic(r) F108 BASF 129 #R81%l9 Stable

Stabilizer Stabilizer Mean | D50 | D90 Optical Microscopy*
Manufacturer (nm) | (nm) | (nm)
Pluronic® F68 BASF 133 | 110 | 226 Stable
(poloxamer 188)
Pluronic® F108 BASF 129 | 108 | 219 Stable
(poloxamer 388)
Kollidon® 12 PF BASF 98 90 125 Stable
Kollidon® 17 PF BASF 98 95 135 Stable
Polysorbate 8§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 95 89 117 Moderate aggregation at
initial; Stable at 24 hours

*All formulations were taken at initial time except for Lethicin and Lysozyme, wherein the
initial particle size was measured at 24 hr.
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(pol oxaner 388) Kol lidon(r) 12 PF BASF 98 90 125
Stable Kollidon(r) 17 PF BASF 98 95 135 Stable
weodogasmolat e 80 Spectrum 227 227 322 Stabl e SoPETIIS2007/072054

Prodotti Chimci 119 101 198 Stable Deoxychol ate

Lecithin Penta 190 89 271 MId aggregation at initia

Lifhozesnis Sonalrsastedbatdielddicarvoaie bafemabrdeigat stadrie agnoparticulate
compb@t{%&ﬂs‘%l/i'th %ﬁ:lﬁ%k 9}easturf?[€'e H%{ﬁf‘erg% V@Un 'Jﬁa%[éwlagtag P EheW5ftulations have
a D501 ppstécde pree ofilges tpm alpays 20@011’11@1; Bpngpartiquigtemgloxécapgepmpositions shown
in TaBIE8%4A @fkaRpartitleh rs1ze§§hn¥9tgggﬂg b3 209X PR WBF0QAE DOYAPAS ranging

ere ts denD strate that neIOX|can1can be
from $£P%}P 3528@ o I abloe’ W gaeFiAl%t e conposi ti ons
with each of the surface stabilizers shown in Table 9,
adt wailll beafpphieat foahora!skilled s theavtethat vahioupaotifich®orsiand vafiations can
I 0
be ma(c:ig El%thte hl?&%c%g%sﬂ 081918951{]59]3 QE%}[D ﬁ%%g% ﬁl%lgtﬁnoqlsar kh%)ﬁt &gmﬂng from the
spirit of scepe phihgiimgnfiow hhes, it & iz@Tdadnthatthe hresﬁm inedti@ooover the
modlﬁdaﬁ§§ ah@HMBns of the meﬁgoﬂ]ﬂﬁokfﬁiea Loy WO RN thi zhéqs'a)f)é)of the appended
322 nm respectively. It be apparent to those
claimg g theiy ey velgRisar t t hat varlous nodi fi cations and
variations can be made in the nethods and
conpositions of the present inventions wthout
departing fromthe spirit or scope of the invention.
Thus, it is intended that the present invention cover
the nodification and variations of the invention
provi ded they cone within the scope of the appended
10 clainms and their equivalents. 57 WD 2007/ 150075
PCT/ US2007/ 072054 WHAT IS CLAIMED IS: 1. A
conposition conprising: (a) a nultiparticulate
nodi fi ed rel ease conposition conprising hydrocodone or
a pharnaceutically acceptable salt thereof,
enanti omer thereof, derivative thereof, or a mxture
5 thereof, and conprising: (i) a first conponent
conprising a first popul ation of
hydr ocodoneconpri sing particles; and (ii) at |east one
subsequent conponent, each subsequent conponent
conpri sing a subsequent popul ati on of
hydr ocodone-conprising particles, wherein the at | east
10 one subsequent popul ati on of hydrocodone-conpri si ng
particles further conprises a nodified rel ease
coating, a nodified release matrix material, or a
conbi nation of a nodified rel ease
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coating and a nodified release matrix material, such

that the conposition followng oral delivery to a
waayasto7dlel i vers the at | east one hydrocodonePCDUSR07/072054

salt or derivative thereof, in a binodal or

' ner; and 15 (b) a nanoparticul ate
WH%iéﬁmm%ﬁﬁgosi tion conprising: (i) particles of
Mgl oxi eafnHosiod@bipeikinder i vative thereof having an

effective average particle size of |ess than about
2000 naymdiphr(iculyte modifeesiclegsrecampdsiivn cotrgbising hydroc@done or a

The .copposi ti of .clai.m1, .wherein e. . .
pharmyfoee 3P Bl Sl afirfierpuPBSE B Rob Brivasiyg harenf: or a mixture
theredf OdfArdosfsisihef | r st conponent and one subsequent

conponent . § The conposition of claim2, wherein the

first €onpoadkst compancnt sragiigne a firgpeaglatiebdponent and

. nt is a nodified rel ease
o SRR b OUR 008

e conmposition of claim3, wherein the

nmodi i €d) r ehelrse oae sBBQIENt canpgichs eschpabidqab@sohpvhéerg

a nodified release. coating. 25 5. The, conposition of
comping fsubseqirat aPRlatiR dhdrFacedoncaios s inggtrpHiem vherein the at least
one SLgbg g??f@gﬁat%?%‘é?lg?{%cﬁ@ngﬁgﬁlg?fﬁﬁ% g;értgﬁégefﬁﬂtﬁér coﬁlpng_&ea modified
releaspabdtingan tiodificdtreleadnitrie dnatalizdase cootnposntof @modifiel release

.firgt popul ation of hydrocodone-conpri sing.partjcles
coating 18 aBoiieq ek Bt SHESEG e B SRR QRO 1owng oral
delivedy &) PAAHRNBeIGREPILE §i RSt RAE hido8SIone BMa B ok 06 PRIV thereof, in a

hydr ocodone. 30 7. The conposition of claim1, wherein
bimodad pr muinnedat imgarari adl ate nodi fi ed rel ease

c ositio(pattch tfireﬁoti gfulatoiqpo ch cine:

Y oo SABREEIHIFS BRI (o BAtON AT PHES | east one

subsequignt peiridledbl arRlXicahy sif DE&OARIEri CARth&bdthaving an

particles conprise different hydrocodones. 8. The
effectygiperare pyrclsmize|iless thanghentel(R0maY: apde

mul ti pattic 1 £ se conposition, the

first @pul gh%%sﬁ Ogggl?{%i rggﬁ:aggloz%g- conprising particles

canpri g&s composgitiondff dainbB WMBraA G/ thblRiPdibiculate modified release

PCT/ US2007/ 072054 hydr ocodones. 9. The conposition of
compe§itipTheOMPHiHE  &iFYh CPBPORNE 2RHIPRG PRFFGUERA SREWORTHY; f i ed

r | eas i- 11 . . . .

el S g At B Ber A S g o immediate
release onmaomest tnvbthe subsegecnh yompoedosesmodifidd relddse component.

(o osition of .clai 1, rei.n for the
Pt P Eom e e e sin s mediSs iessg rompppent
compR¥d HARRAQAMNAVHEMRhbEAS RUSt 8stiing! | y one optically pure

enantionmer or a mxture, racemc or otherw se, of
edant i divecempgsitiompfeclgonpodicrdintheohodifigd mldase gpmpeiont

com Itié)ers atnli]oe iflK }eilé)aét ia ri’” rialgt%riglndi fied rel ease
pCOITpOSIC%I on, At "éast™Mane of the conmponents further

CONpri 988 campesiianeRdlaiml D whkreid & (5O MRAGEIaki@Mat®fmoglfRidelease
1, wherein for the nmultiparticulate nodified rel ease

compesatigid $hea fishpoRrukasiog b hivdrospd oy ¢eBRHEIBE PSS and g 3t feast one
SubSCI]lll']i%t I)J)ﬂ’lﬁ&tlo%rb(} h?&%%&@éﬁ%%n&?ﬁﬁ%%%ﬂi&es' c%mprise the same hydrocodone.

7. The composition 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 sane. 13. The conposition of claim1, wherein for
the nmultiparticulate nodified rel ease conposition,
wo b@7apwent of hydrocodone conprised in the fiP&I/US2007/072054
conmponent is a mnor portion 15 of the hydrocodone
conprised in the conposition and the anount of
hymbﬁ?ﬁ%ﬁ%odone conprised in the subsequent conponents is

aolmaj OfTHP esﬁlb@ﬁit}l&f onL A8y AVREQH PAaNhE ﬁiﬁ}ﬁ[ﬂaﬁ%laﬁ@ ﬁhﬁie_d release

conposi ti on. . e conposition of claim13, wherein
compésatiort, ltlee anidast geerubgaghenteopuldiifn eidhydebedsre-comprising particles
the first popul ati on of hydrocodone

4 Pt
Conm%%ﬁg??é@h%ﬂ3§¥?¥@P%§'conprises from about 20 10%t o

about 406 pasitiis G AEON eV KeATR FbisBE multigai®ulate modified release
conposition and the subsequent popul ati ons of

compegjidiers disdbisleocod s sanpitpep st iaatially ensrpticaldy pyegnatiogter or a
. 09 . % drocodone conprised in the
mlxmgeé r{%@ctggli“?lgrgﬁhfggéﬁfeen@ éﬁ%gsl%ét ion of claim 13, wherein
f an. t h&@hewbinppsatién efldlatel ,nairdin €6k the he@tiRrticulate modified release
conposition, the first popul ati on of hydrgocodone
compeBiph A5 1CAY oPart MeIcemPeBTHSY fUEBST CHBRITSC2BUENIICH! t he
hﬁg.r ocqge @Smg&'ﬁ{?(;ﬂ é@&aihﬁ%,t &R fié Iﬂu‘f’cgba?tﬂgﬂzft@ fhodified release
subsequent popul ations of hydrocodone conpri sing
comppatién, cheesnaonpf hgboallout c&Gphiet it He fhychndsobeneent components is
h conprised in the conposition. 16. The conposition of
the sagieqi m 1, wherein for the nultiparticulate nodified
r gbeasqne cOMPOFiidd Hblaithe Wieidh f@Nde FHRATRAUEM e modified release
popul ations of hydrocodone-conprising particles have '
compgitiefi, tiieerreeint pehhseodonofehpdsed i theThret coomposittis emindr portion
of thefryfiRbdoneSSRsE iohe “TReY ot BRbs SlnTHBrFoigkbfhe comprised
in theisUBRGieH: ot BbRAKEs @ AAIOH VM orBSITthe AdiBtodoB8EbmPASed in the
subsequent conponent is a nodified rel ease conponent.
compqgtionthe conposition of claim 17, which: 59 WO
2007/ 1 . .[ O . al i
Ca%a paf ERphoslAseRadinl s ikreit flr HORMARRCNG HEHTRA recace
compbdigord, ithieSfirs pogpul dioh @fi hodrobydhne coahprieing pampicies ico@prises from about
particles and rel eases at .| east about 80% of the

10% hypaeyctidoner PydaTadnee aempéxsin Hiteosinesidgnant the subsequent
popul sy &%c&fon@égﬁ@%&?g?%ﬁ%@%@%ﬁ@mﬁ%&ﬁ%o@? tdMtoldt 80% of

about 12 hours; or upon admnistration to a
the hydatdodone; congpised yn thelcempestivthe hydr ocodone from the

first ul ation of(il}.dr oq%ne onprisjing particles.

arld 1 el B8 SBRPETIORSSIAL b sy B e Rl kBl gRTied release
compbdiQdR, teridt pdRdton AP 8 ySYBSRAY %Bltnpﬁglﬁg E@Itti'cﬁt@ cBfnprises about 20%

hydrocodone conprising particles within about 24
of thethydrosodarg. compeisebingbe cemnpesitain aldghersubsequeat papulations phe

mul tiparti.culate. nodified rel 0 .c osition, the.
hyarofBcuk 885Gt Bais P Erbfis A BB AR ot bR RRAR < gl i e
compbdtiéh.patient mnics the release profile of the same

hydrocodone adm nistered in the formof two or nore

ddbes dhe composition of claim 1, wherein for the multiparticulate modified release
composition, the first and subsequent populations of hydrocodone-comprising particles have
different release profiles.

17. The composition of claim 1, 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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I medi ate rel ease forns of the hydrocodone. 20. The
conposition of claim1, wherein for the
wordoritp@rs i cul ate nodi fied rel ease conpositi oPCT/UR®07/072054
rel ease profile of the hydrocodone upon adm nistration
to a patient mga 15 the rel ease. roflle Clmﬂ
same hr ocSBEhEREHIATRR &Y BRAtieRt t”’rPé ¥ SrlRgsGs ¢ geodone from
the fn@p;;o%ufh@i%ﬁ%f ﬁ?d&@&do’ﬂy db @ ﬁé?iﬁg‘ 9aﬂue1ewgh&faéa@@s Hos8t zhﬁ‘)%t @(27/ of

i medi ate rel ease prof| e and | east one dose has
the hmlnmofiomjfr@mlﬂeea@éeqst o Jubsequgnt p@pgbltlpm obhgdrociloag eorhipirismg

. £O i i.n osition of claiml1l. 22. The dosage
pamcfe(%g_rgf{ abq%aﬁgﬁ% er ein the multiparticulate
modi fi eg) r ehg@ﬁs@dmmt@ﬁmaﬁa bdtRRAt, G irslessed tHelBatbcBlone from
first and subsequent hydr ocodone- congrl sing particles
n

the fir§ pqpaptionod hh%rp@od@ép SeMArigng gaticley andidlensesaiidepseapoupd)% of
the hy-ap?cogg gm ol I&Ist %%aéumd&ﬂﬂeﬁltgbg[lﬁlltlon %PE dr?codone comprising

ICU

paﬂlcm@lﬂiﬁﬂmﬁﬁﬁauﬂbﬁﬁbul@nd subsequent conponents whi ch are
seﬁarately and . .independent|y caonpressed into

7 ¢ dbr Gompasidon o1 Gum | hsTHARS (B mé%ffﬁa“&é‘llaé% mpdified release
comp?sqltﬁ’oc'dJ li&Sreleast miitile T&Eﬁl@ﬁﬁﬂ%&%?{; [e{% acﬁﬁlﬁisgh@&n to"éﬁ?artl@hﬂmmlcs

or the multiparticul ate no rel ease
the relosmosfilei of mhe tae Hyidratod conginmeisterédsinaberfinmsg edoiontrre doses of

. ﬁhe f r st %é %(? #Pﬂﬁl ayer tablet and the at

Imme ’@?srfs Bt Ogﬁ obbEbYdrogeifiSnent is conpressed into a
subsequ@Rtompy&liods Akt MilHerdiRY& the hﬁlﬁhﬁﬁﬂﬁcu?aﬁe mbiffied release
dosage form of claim21, wherein for the

compegitier, pher telegsd Iapélemfdhef hww@%m@n Bigiohpdw toiagratientreimics

the re{eig{)esgapsﬁg)f ugisz\le}} r%:ggggeo ncﬁlglhsér{c 1n tff:hgonglo gt edo]r Ig?)rrﬁ doses of

the hy@focotahdn2bhicbRd @sB hhd1g inaRédlho r@ib@ssq)koﬁle gn@l @S188€ one dose has
formis a fast-nelt tablet dosage form 27. The

amo%@a@@aﬁwfﬁf@f claim21, wherein the hydrocodone is

DE bt oy e orrt Sohi SRR e B OSiian of glgim 1.

akZO ut 8le Hgsaga &mThHldﬁSﬁg evHeadimtefmelkiphmic@lte modlfled release
conpri si ng: gkgabout 10 hydr ocodone and havi.ng

ComPREG FRFEEDH dehbiset ard SepptienBh s e conpgsine melcles

havi ng a hydr ocodone Cmax
ﬁlledﬂ?QH%rdela'ﬁQ Jr%eH g@?ﬁ@%sﬁfé S B s

h Qar ocdtie desa@n cﬂofmatvﬁ dgne2 hwdmreh'uy theauaddpmec@aexnadified release

ut 17.9 n % (d) about 20 dr ocodone ,and
Compﬂ%?%of%mrﬁ?a 6% 8%%8’ %SJP&RB WRO?“SWF “igg’a%% a?Pai’fﬁgy gnd
indep@fiRHily %mﬁ&és@u intb eﬁmﬁ%}&s ;&Q TNy @REPSRE RNMinhapiuls.

a nmeanh hydrocodone C, , ax
24. The dosage form of claim 21 Wherem for the multiparticulate modified release

composition, the first component is compressed into the first layer of a multilayer tablet and
the at least one subsequent component is compressed into a subsequent layer of the multilayer
tablet.

25. The dosage form of claim 21, wherein for the multiparticulate modified release
composition, the first and subsequent components are incorporated in a rapidly dissolving
dosage form.

26. The dosage form of claim 25, wherein the rapidly dissolving dosage form is a
fast-melt tablet dosage form.

27.  The dosage form of claim 21, wherein the hydrocodone is present in about 0.1
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about 31.7 ng/nL20% (f) about 30 ng hydrocodone and

havi ng a hydrocodone Cmax of from about 16 to about
waeoogswizs 15 (g) about 40 ng hydrocodone and PEWURPOA072054

mean hydrocodone Cmax of about 37.5 ng/nmL 20% (h)

about 40 hydr ocodone_and havi ng a hydrocodone Cmax
mgto&go‘?trlgn?raggﬁﬁgoﬁét‘f%%8@@5’62 ng/ nL; (i) about 10 ny

t 9gabothe 465438 réuAbRIAAPIEcAtidigyi ng a mean 20
hydr ocodone Tnmax of about 6 hours 20% (j) about 10

ng to &bout ad@utrf nnyhlydyeorione archbhviveerd mgamhdrdeasiooed One of
X 0 ) about 4 to about 12 hours; (k) about 10
avou J B L8

O6he and havi ng a nmean hydr ocodone AUC ast

of abaut 1@BongHh rodf¥he 2&d Kaklin rodddofB C,,., of about 5 to
dr ocodone and hav%?l%da hydrocodoneg?u’,&lil%'I ast of from

h
abOUtd)éélﬁfmIFB to about 179 ng*hr/nL; (m) about 20 ny

nbout S o Bl AI Pttt s B ARLEBE A A—onE Co of
aboutan® hming2@shydr ocodone AUC ast of from 30 about 130

to about 377 ng*hr/nL; (0) about 30 ng hydrocodgne and
havi ng(® neahoRylreebybperdaurradhaing abylipcosigpe Smx of from

boutN9 0 Lbdk39%/hP) a@bout 30 ng hydrocodone and having a
hou hyérocdg}aoné%AUd ast of from about 177 to about 671

ng*hr/ (d); 61ibMd3R0ATHkEOGTHNEOTd ME2ODF MRTRBEdFocddphe Cray of
g

ut 4 hydrocodone and havi ng a mean AUC ast of
aboutgg d}ghﬁ‘gﬁgg%’ ng*hr/nL 20% (r) about 40 ny

hydr ocggone ;854 3034 r8cdipeE 91@(95’@5'1% f*ﬁ@.r@eﬂdoﬁé I Pfrom
about 1 to about Ifging*/m_. 5 29.” The conposition

aboutdp te hldutdd neihler ei n t he nanoparticul ate nmel oxi cam

e yst alfi no PRl P ERdriBHsho ta B S P B BbdRhe T of

about Q7 ssigahlimBogphase, a sem anor phous phase, and
m xtures thereof. 30. The conposition of claiml,

wher ei it he abeyt 4@y bydigeadage aprhhavieg ehydroeodene e of from
about'}gkgéli)(?ﬁ@gg&#.cl es is selected fromthe group

consi st ng ‘ess than about 1900 nm less 10 than
about L300 aboutl1€@ssg tohwousddhil hid@Qoddie dnd$havinhamean
about 1600 nm |ess than about 1500 nm |ess than

hydrogeqane Treod Rt @ R4s /8 about 1300 mm, |ess than
about %1300 Qﬁ%utllgﬁg {h@But 40 mg hydrocodone and having a hydrocodone

Thax of from about 4 to about 12 hours;

k) about 10 mg hydrocodone and having a mean hydrocodone AUC], of
about 109 ng*hr/mL + 20%;

() about 10 mg hydrocodone and having a hydrocodone AUC, of from
about 73 to about 179 ng*hr/mL;

(m) about 20 mg hydrocodone and having a mean hydrocodone AUC], of
about 212.9 ng*hr/mL + 20%;

(n) about 20 mg hydrocodone and having a hydrocodone AUC, of from
about 130 to about 377 ng*hr/mL,;

(0) about 30 mg hydrocodone and having a mean hydrocodone AUC,,0f
about 392.5 ng*hr/mL+20%;

(p) about 30 mg hydrocodone and having a hydrocodone AUC, of from
about 177 to about 671 ng*hr/mL,;
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about 1100 nm | ess than about 1000 nm | ess than
about 900 nm | ess than about 800 nm |ess than about
waed7nmMo7$ ess t han about 600 urn, |ess than abptit/USDO7/072054
nm |ess than about 400 nm | ess than about 300 nm
| ess than about 250 less th about 20 | ess
t han ag ut # fé %ﬁyrara%%dom ma%am%@&f B%%t%%
ng*hrfiBQ Apoput 50 nm 31. The conposition of claiml,

wherein the conposition is fornulated: (a) for
admi ni $tr at kbmtdeInechytodadone bhayiuphybnsidone Ad/f: of from

ntaI on, oral admnistration in solid,
abmn%?ad?ﬁm“%?igh§%§%1 form vaginal, nasal, recta
obpcal Mje coMptMidén oft Q&iad 1, vﬁ&é@&ﬂ'the ﬂaﬂbpzﬁrﬁtlﬂﬁt@rnﬁ@bmcam particle is
i ntraperitoneal, and toplcal adm ni stration; 20 (b)

selectpghfrgmgthey é@aﬂgéommg\@é lagceyialling phAse-1N@ agraspipus Ghates e Fargi-
ol uti ons,
erystalne o € sl BREIERALEY s 0 Bpd miREEL G0, Ol andl
38t ur @he bh@p&@ﬁor{ ef)claint D vehetkl alg&ffemnm sxealr@étlﬁdld‘ler ¢ime of the
the group consisting of control]ed release
meloxiernyPprieies oelepigd from fhe aromeansisting el lef%blhﬁquui 4900 nm, less
than abeﬁt"Tdﬁgégl 5 tl%%l a@X@tdl?rO@lnﬁ?slgss %léln a‘%ﬂtyi 6@6' 'Fess than about 1500
exten ease formulations, pulsatile rel’ease
nm, le‘sethatnlahi)mtdﬁg() nan diesmhaedtbomtrﬂﬁsﬁﬂlnm éess dlapadeutal?@0 nm, less than

rol| ed. rel atlons r.(d n
about J3f Rl a6 B R dPOO BB I 8 Shafo0b M, 15 than gbayts800 . less
than aBB& BI0Hm, (8% (R H6LEEID drf, RELRENEbIUR S8MnAMRYNhan about 400 nm,
conS|st|ng of from about 99.5%to 30 about 0.001%

less ﬂfan@hwikﬁ@ﬁtnng dess tlnnzabout 259, Mg lessrthin droua B UmOIgys tih@n about 100
ut 59 h ased, on the total conbi ned
nnlkﬁF aﬁ€1aﬁégépxﬁﬁﬁ&% g§W1§ﬂﬂt "east one surface
sBabi | ThetomPditior HITIaEH NGVIRIR fheLoo@ ok Ridh S5 foiMhlatdie

at | east one surface stabilizer is present in an
anount (@f f fQradgpsation. ssircted fepyd the WOUDTYSSHYL Nehageital

et PR g b R B Dbing T, el

oculagbsut, bA&ah%nipaciserhghintrapasenkadmnt hepitdtadmirdardioned dry
wei ght of nel oxi cam and at | east one surface
st abi | (Ber, e doprge doin ielerterbiromyhs &0éafgn81%mg(0é)hqald
I Aat h I
dspe SRAPIR LA NG ABhs, B[N GnEATOHE &l AL g
mixtuggssbgpeafonsi sting of a nonionic surface stabilizer, an
ani oni ¢ surface stabilizer [ n|c surf

a cati
stabi | {(Der , MO 2¥Pp32EPEh Pt ﬁa@é SELHBP |CP1}Sé%1mgaﬂ€ gofplled
releasb eoYnfulsitonk a6 8 rﬁélﬁi@kﬁlh?aﬁf)ns %Iphﬁﬁ@d ?&Hﬁ@a‘%ﬂoﬁé QR ?éd Féle%ﬂsén
1, vvhereln he surface Stal izer is sel ecte romthe
formudativnp e@tﬂmﬁﬁcétqlwge tfrmatatiphs, pyisadientlaasedbimot]dtgans, and mixed

1mmeglale reieaSe Sceoln rol] c]JI1 fe seaftormgl% %r?se)é% ran, gl ycer ol, gum
acacCl a, 0| estero rag acan eari c aci d

benzal I@nl uahgamrﬁlsmgi@on maﬂe@f um stearate, 10 gI ycer ol
nnnostearate cetostearyl al cohol, cetonmacrogo
Al si flpe ﬁgmmtlors@fr%mfrah védeidRs,  pol yoxyet hyl ene
a' Kyl 3@“ elBOLAPINRLINI BN a%?o%'h%on%ishng &F £ @AY E99.5% to
pol yoxyet hyl ene
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;
(b) the at least one surface stabilizer is present in an amount of from about

0.5% to about 99.999% by weight, from about 5.0% to about 99.9% by weight, or from about
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sorbitan fatty acid esters, polyethylene glycols,

dodecyl trinmethyl ammoni um brom de, pol yoxyethyl ene
waet@ansmes, colloidal silicon dioxide, phosphaP@Eps2007/072054

sodi um dodecyl sul f at e, carboxynethylcellulose

cal ci dr ox rop | ul os ronello e, .15
10% § 35D Ry et o D] Craiipg B 1o eloxicam and at
least dReALA%NELADIE £8)] dod hmledmgwﬂaép&% Ji@ig orpht hal at e,

noncrystal l'i ne cellul ose, nagne5|un1a|un1nun15|llcate
tr|ethaﬁolanwnemnpubyﬂwnyﬁ al coho

pg%y\” E%l g Iy rg%}té%?ﬁi}?lgh }}ereaﬂ é}}?oﬁurfﬁg? v%}lzwlf F]elected from the
group@bhRyiktaideof axdnelshi@siaak ok taBillided yel @moﬂ@'s@?f@d&%“uﬂ)lhzer a cationic

pol oxam nes, a charged phosphog@f
surfacgistpbilizes @ %g‘%l’&ﬂ“‘n grkace gahiligsi & wnistsugfoen yikilizer.

S %l fos Li'ﬁ {ﬂ{qéosat% £ a8 ﬁ{ H ’Gzﬂe?éifl ¥}lle s%ytla{:éagtgbﬂl%rlﬁy Lel&Qed from the

ary] ona es res of sucrose
group&bﬁﬁﬁtﬁigeofa:e@/l putdiaien chistiéarakaén, casein, phosphatides, dextran, glycerol,

pi sononyl phenoxypol yci dol)
gum a&@aé,ﬁ:ély estﬂ:qlmtpr@t}{,csgmpa é,Cld bealé%l)lfpm(lgl qhloride, calcium stearate,
glyce%!_l g&ge%@ Qt@%e@ﬁstea?yl%%}ﬂ)l Q%oa'a%g loe@ﬁﬂﬁﬁg%é %x sorbitan esters,

ecy ucopyr anosi odecy
polyoByatimyltrosilkid; etl’meplpah@yyethylﬂm duptog i clanvaiees, polyoxyethylene

o B B SRR 0S| S R 2B o

polyof@féw&i/e! stddrAYBY QMil&HM%ﬁ[@oq(?iloxnd@ %M!}sp@ﬁtep s8@ium dodecylsulfate
ucopyr anosi de; oct anoyl - yl gl ucam de; n-octyl -

earbomré@hgl:celbdmemlmgége’dr@@pmpy( @elmlosehlh(vgtomcblpw ano
: t
carbo%lg@etg}%%@ﬁ? ?sgfhuna g}d?@j(?e?@ 0se ggé\' cr?ﬁ%%ge %5 prohlellose

phthaB@GandrmlnneEceﬂuy&@zm&gaesmanﬂ@ﬂmﬁmﬁ)@Mzﬁe rtﬁet@ﬁnd&hrﬂﬂie polyvmyl
acetate and vinyl Pyrrolldone a cationic polyne

alcoh@lapelyyinglpirebéengnt( 1.1 8. etiamsthyliveyly shenoh aplyasT wath ethylene
o ST P SO LS el o
dloctﬂﬁﬂﬁoﬁlﬁtjcﬁlakd Aiatisylespat yhmidineh sEtdyacdiyicat, sodium lauryl sulfate, alkyl

trimet hyl anmoni um br om de, sul f oni um co ounds,
aryl pglyeipgy ﬁﬁfeﬁ%ef AN HBRE Ao HRY RS ANA SBTASA JiMELRAKe r yI at e
P 1son€dlj"% g&y s%%gﬁ?larﬁ%co gﬁln@&h u%)ré%nérmr y lcgl ni um
glucopynpwided 8; deb}dr&wdetC(p&mmhlsldeﬂeﬁb@dcybﬂ]wgluanpmmqsrd@ n-dodecyl f-
D—ma{%&%sﬁ&i%%ﬁ?,tlag X me&%%rl}%}ge ! hyI g ﬁijhbm e orén%%‘lde n- g}?‘cgfﬁ D-
thioglHé ¥yt 94%%%1@1) Qﬁcé@@ra%@%é MQX@lRQHeH?@QQZJn%@ Qpfoyl p-D-
ammoni um chl oride, ¢oconut nethyl dihydroxyeth
glueowrﬁwudmp@amldémede@glueatnmdetmwtyl &nargmqspml@hbs)de @etyl p-D-
tthglggO?}%/{aﬁl%lﬁlﬁEtlS}/l A é/\)‘(r%:e{’ﬁ %t n oh EHJ%ﬁroffe er 1r gEnG chl%fe\éjterol

derivdade, Ps@iviemitxl PE@dﬁ@wﬁﬁtho@mﬁ@ R @dpb@mesﬂﬁof vinyl acetate
C12. 15di nent hyl hydr oxyet hyl anmoni um chl ori de

and viyybpyredidopg agiatipnigipAbiteyi 2 SatieigrtaaRBY R a saAING pelysaceharide, a
catio %‘J:e?l'iﬂ Cﬁr a%gt?cﬁgéjal]gﬂ%aiﬁs %E%{tk thy H%ﬁ%&% C ?{P&PH{% &Fﬂp%

phosplhahjpilyli; cdudil’ﬁt hpids t}ﬁ]hmd:thﬂmﬁﬂ‘rucmhte Itlhmetihglbmmdrﬂlun)blromlde
di net hyl benzyl ammoni um brom de, |auryl dinet

sulfel{l@flﬁeﬁlaszw% %%ﬁwmﬁrehqi%ﬁ ?délmeth%ﬂpmee@r/h@emrﬂate dimethyl
sulfat%,%ffgfd'éegf leméthﬁf' bh‘lﬂhplgrgfﬂl&ise Bh& ﬂl)llﬁ}ﬂn compouncésl, ﬁlﬁrtemary

di ne enzyl ammoni um “chl ori de
amman@im cd_t&))dlllmbl kalbchfﬁzyhlomnﬁmbﬂhglanhhmumebromide, coconut trimethyl

N:t et cylld enz nmoni um chl ori de. .

o B VAR MRS i HECg YOS ORGP 8! dinydroxyethyl
N-al kyl and (Cl12_ 14)dinethyl 1 -napthyl nethyl
anmmoni um chl ori de, trinethydamoni um hali de,
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al kyl tri met hyl ammoni um sal ts, dial kyl -di nmet hyl anmoni um
salts, lauryl trinmethyl amoni um chloride,

werdonyioas ed al kyam doal kyl di al kyl anmoni um sal PCT/E@82007/072054
et hoxyl ated trial kyl anmmoniumsalt, dial kyI benzene

di al k hi N- di decyl di met h
ammais T (B RGE o Rt G Ay LA BRI Wi QR ety
ammdnitR Em@ﬁdmeﬁxﬂmﬂ@l h;b&r@iMﬂ gﬁ‘l%lo]ﬂ‘ﬂl)m VhlofORIBY didhethyl

- napht hyl met hyl anmdni'um ch
hydrodwbﬁwmnmumwhbmdﬁi)y¢mainn6muﬂmela:thyldmdd@cyednyhammomum

. | ky] ' hl ori.d .
chlorignt e A AR Y B G EbIgfroidsERc cimetnyl
hydro& iRyl ademordhityhl RRIBZdcofit iRk Bl RyarSjetil Bm@Bneen bfh?ide,

trimethyl ammoni um brom des, C15 trinethyl ammoni um

myristyl érimetke] angagnivy e sul st lﬁuwhdzmeﬁwbbﬁnaéls%mmonium chloride,

laurqugﬁggt%é/ aﬁ%ﬁgly%nﬁlgﬁlﬁhh%%%%rﬁma%ﬁ %@%B&% monium chloride,

lauryldilﬂﬂeﬂlbydet}&ﬁ'ﬁgf) i4 WAnedi@h ibdaside AN k‘aj{lbd (OBL b&in&lﬂﬂﬁhﬁtmm ammonium
eni des, . tricetyl nethyl ammpniumchloride
chlona%é\sl/-lalflqy (it m)qhgﬁhyﬁ-lba%y% ﬁ]@mo(glglm chloride, N- tetradecyhdmethylbenzyl

ammdiil‘ﬁgﬁe ohﬁi: eloa%h e %5&)%11{1@(}8/[ Qﬂegﬁ -ammonium cho[rlde N-alkyl and (C».

tetradecyl tri net hyl ammonirum br'om de,
14)dintethyddt- yit[a]nyinm'thyitramhionrumj ehloﬁ&‘t’@ﬂéfﬁy]hﬁﬂfn@mum halide,

alkylt%lﬁ{e{pg/ ut émg “%&%&%@Eﬂ u]@ﬁ]& gauryl trimethyl ammonium

chloriBE R K AR UK ol 96 d1A dia BlyRARAbKAR 44 &N R6AyI8ed trialkyl
corrpounds cetyl pyridini'um brom de, cetyl “pyridi ni'um

ammaufyin salt @11a1]q3db¢ragnf§;@mkkgla@1mmgm@hmrgiedN didecyldimethyl ammonium

o B BB R 0y SO B v
dimethyil 1d@apBY BN Sl dnSum RRIREEH alodec yidigley Myl yl ammonium

acr(f/l am des, nethylated quaternary polyners, and
chlorideydighyldegernealkgoammonivrechieidse biur il sRmefykLpmmenmm chloride,

ok R AP SR PR, HEMa Feh AR Bymaniomaigride Co
trimethiledim @ difiu i lﬁbﬂlﬁc&d @Bdﬁmeflﬁﬂarﬁﬁloﬁmmi’patroﬁddest @nftaﬁiet}f}@ ammonium
condi ti ons. The conmposition of claim1l, whe

bromléaqndﬂﬁiw}bgpm ﬁmahylt%nelaﬁwélﬂqr}d@nml& daaﬂya}me@aiamrﬁowm

e LERROACL 30 SRR i ARTHEHGHBHAG B s

tncet;@@i’dtmzﬁﬁﬂdr@mﬁ(&BHandé,ectbcylttlamwlyEﬁlmdfhmnmmﬂsi tion of
cl ai m 36, vvher " bi oe vaI en i s established :
dodecf e Y BuRITR LARICE. PRIV BT ORY Bat SR G gD e Ry o
moctﬁ%nmmm EBxdaPdL ATorng Rhbay AR &eenh besnee, benzyl
interval of between 0.80 and 1.25 for AUC and a 909 '
tnmet@mhfnnd@mme bremnide \ﬁéllohoft efsers vl@@nallgom@rnthIOIMSStwalk@wam chloride
compmfnds (fe?%} gt rﬁ%gdrntl aros;f%l yzi1 Bérrlcﬂ'l\’r/ua \An’{il']\%élO{l%eé rhéo%e sa\lilbgl oirquz{%ermzed
polyoﬂjﬁe&l@ﬂ@lﬁy]aﬁnndshMIRAMMOALKA@UKEW aAdlkyd Wojieltium salts; amines,
follow ng admnistration, is less than the for a non
amine;glth AHE PR TN ITBIdS ¢ stito RraspnaterkqupsarpaarkanE e,

metn BP QA b R B O BB L Cher oo . when

agSayedhe romposition 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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the plasma of a mammalian subject follow ng
admnistration, is greater than the Chnax for a
woewrnsmeparti cul ate conposition of the sane neCDKBAN)72054
adm ni stered at the same dosage; (c) the AUC of
nmel oxi camor a salt or derivative thereof, when
St%f%sayed in 15 the plasma of a manmmalian subj ect

fah| owrng C&Qﬁwﬁ&{ 5BLARB6, vthefi € a&sé Jlmcghﬁs AkG1iEIRG by:
a nonnanopartl cul ate Con‘pOSItI on of the same

mel oxi ¢am adffmCenfadeade hteryileof darmeed Ogad 1025 fod potlir{ymax and
conbi nation thereof. 39. A nethod for the treatnent of

pél n conprising adm nistering a therapeutically

ef fectiye anLont Colfi®nEOTHROSAIlIf®BtwALE OIgd dnd 1t X5 ok AIUT and a

1. 20 65
90% Confidence Interval of between 0.70 to 1.43 for C,ax.

fed

AUC; 9

38. The composition of claim 1, wherein:

(a) the Tax 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 greater than the Cp,x for a
non-nanoparticulate composition of the same meloxicam, administered at the same dosage;

(c) 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. A method for the treatment of pain comprising administering a therapeutically

effective amount of a composition according to claim 1.
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