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Acetaminophen, a slightly bitter, white, odorless, crystalline powder, is a non-opiate,
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The present invention is directed to nanoparticulate compositions comprising an
acetaminophen, or a salt or derivative thereof. The compositions comprise acetaminophen, or a

salt or derivative thereof, and preferably at least one surface stabilizer adsorbed on or associated
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and/or (3)ceT ayiforcgehemisopheivwieniassayodrpatha plagmasif a mpemero kli anesuprect

.testi.ng with _a non-na articula ornul ati on of e
Pollowing aninst i Hp RN oM b 1 Tre ERE Toa Reb Rt
formulafién Hlhe W6 BcdtdmMbphdnE aghinadaed atdhdsanaé désagst Tiabddstrable

50% at | east about 75% at |east about 100% at | east

pharmacslsinetic p1ofios asaised leaiein, ia B iphammaogkingiic peafile mepped afesdhe initial

at_ | bout 99 . at. about 225% at | east
dose of%%e&ﬁﬁéé@)o?étsaﬁggg(%n'a %%ﬁé géyg% at | east about 300%
Rtoneeatiodahailta @pifidsitioh compsiting hamahopadidddste atetdnsiaophen exhibits
) about 450% at |east abqut 500% at. | east about 5&%%
in compggative gharmasekipetsciosyneatith ¢ sakpangpatiiculpigmylatipy gkihe same
ﬁ‘% L anfRdhoe! 387, ih ol @RS thadRBbht 9P %ot greater
alcet‘mna lé}éh%j?&g%gﬁd étglg%%%; at g%geeé\st %é out 900% at | east &
than abaid 80%, 8608 ater thawatstut ZQbLnot e thar aHogh6d% i greater than about
., .. 1050% at _le about 1100% , at. J&ast , about ..1150%. 2k
50%, nch @Rqei Shanangtt SOV iSOy BB HF PR 25T oL ety %, not
greater 1B¥n bBHGt19%, RBNGRAEL thEM AT 10%E b0t BedRe AhdnOdbdut %I ofthe Timax
I'n one enbodi nent of the invention, the T,,,ax of
exhibiteddotthernomphmpartichlate asmjrebhien ferrallatiasma of t he

| i an.subj e i | th . . .
B e P PP b AR Baminpten
exhibits iTR¥mPhradi¢€ plaFinaeskgsticitssting St dwon-admopartidulaefbanulkessof the
t han about hours, |ess than about 4 hours

|
same acefagHneRhshs admintsisre at hessamerApRagan® oV HER St lqagcophAgYe. a
Jeast abg%%l@b%l an%tH%t ’aRoﬁrZOb%‘f’ $t DA BoAR3Ebo3 R 1BARHDGS 4809(Sht least about

nistratio
500%, at least about 600%, at least about 700%, at least about 800%, at least about 900%, at
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[ 0001) The desirabl e pharmacokinetic profile, as used
herein, is the pharmacokinetic profile neasured after

wao b@7iosd1pT al dose of acetam nophen or a salt 0oPCT/US2006/021656
derivative thereof. The conpositions can be

least aboﬁlmndwtae tkakti bty 1 MBYs, aﬂea@asdsutuedo%emem albeit asowa,cameast
those of skill in the art, . The Phar nacokij ne

about 1499%§ pleast apout H&0Qeeatdeashihomb MQ&/&% Lqagt abRut bi00%, Eleast about
F
07, bENTR! RS SRl i O LRBEF Pl TR il
acetammﬁh@ﬂfdn@maaﬁﬁon”passes acet am nophen conposi ti on
erein the pharnmacokinetic profil.e of acet a(g@nophen

In yetr?@pﬂ% E@ba@meat e commogifion CRPPHFES AEGRRRArEclate 4
e i
formulatipmeoftthd samrf acethnugolﬂhﬁmdnddist@redtdt ¢he s dofsaghy; ag AUC which is at

st oL 4P 3 A s IZR I S5 SRS TP Ry on
125%, of B8% 8601311306, atllgas\(\@o&ﬁ(i%‘%5§t]1&7st RSkt @6@%0&/1@%1 S5t 285%, at

conventi onal "acet am nophen fornul ati ons,

least aboY2HN@ Atgast atimait Ab¥or thl‘i‘faé‘i’ﬁb@ﬂt 080, eﬁ*‘rﬂ%éfpﬂb@ﬁt 330%, at least about
o h
400%, ]l%gsréeg%lﬁql?ﬁ% 8%8?3??}13 386 o Vi"gc{i)sg 3136(1?@50 JE-) btsleags't El;o% BH6%, at

least abod€ 2§ @] aﬂ%ﬂ@ﬁﬁbofuo 700% 2dtileigsabosit 160965t bl ﬁmuﬂ' $0%, at least about
acet am nophen fornul ati ons of the i nventi on over Con@g)(y at
07

850%, at st ab@lﬁ t?loe?»ﬁ aplsast ghow O Brptish é‘?PLFéP%ﬁa%‘f lepstabong |
st vl s FBL LA 0 LM IB0O L L AL A
exhibitedl byl t@o@m&paﬁ@latﬁaasthmngpphm%uhﬂen Benefits of a

T ont G5HOSHERL Aeha R ot s Lo HE SAATUBPHED BT SpGa n the
plasma %gﬁ'é' RR%naligh §€1§ bﬁ&s?é&@h&ﬁtabgﬂ@ﬂo' BOGES hats.t Rfothetin®oliments

not need'to ensure that they are taking a dose
of the ingérttivay thmm afracefiantimapher isdess thm abois6 bogsi lpssthan aboytS hours,

s v R RSl L 58 S PSR G215y about 1w,

orlessﬂ%%sﬁmﬁﬁlﬂﬁeés dper Adsiisweton.i . €., increased pal n or
fever for poor subject conpliance with _acetam nophen
[0001] AThegjesisehle phm}@éyklmtw&r@fﬂﬁmws% Brety s phmagolsget%woﬁle
t
measurt JHETb a8 oPUMANBLFLA Gy b Bol ERACYEIRDE s
composifianoga e fotthalhedde etyawey epdmoribeaiiposih pidas kiawndoei thése of skill in
adm nistration of the conposition to a subject in a
theart. f asted state is bi oequi valent to admi nistration of
the conposition to a subject in a fed state. The
difference in absorption (AUC) or Crax of the
nanogr t i cheiPkaranatokinetio Profiles 06 Hisod¢atnwiitopden Ganpositions of
i nvent i on, thefinvemtibmi avie st Adidcted hyrthe fied ovdiasted State of the
fasted st aS@jearIa’gwt'mlglthe'Csbmlioeﬁiimshan about 60% | ess
t han about 55% |ess than about 50% |ess than about

ﬂ%ﬁvéﬁﬁ eh ()/pas@&%&taﬁg%phérﬁ &SmpdsibrabsttinIBdphdr@acokinetic

an about 30 | ess than about 25% 1| ess than about
profile cﬂ“@%tamwphﬂhla moamthstanuﬁ% affested byrthe fados festacdhsigte of g subject

0
ingesting t t‘he corrﬁ)%lélftlog./ol‘hi)srmclaa%g %hatt H%?e B ?18 us{lbs%a{‘itlal difference in the quantity of
drug absorbed or the rate of drug absorption when the nanoparticulate acetaminophen

compositions are administered in the fed versus the fasted state.

12



In one enbodi nent of the invention, the invention

enconpasses conpositions conprising a nanoparticul ate
wa@eavaminpphen, wherein adm nistration of the PCT/US2006/021656

conposition to a subject in a fasted state is

Pé&%ﬁ%ﬁﬁ%h@l%eﬁa&uﬁgﬂbﬁ rsthhuditiof® ;Qf, TSR NODIRO B dbe&ghg% of

a subject in a state, in particular as defin
acetMIMwnammcma@dgmhmheidnnmstegad\mmh fgpdt ﬁ.‘dnsldlﬁereﬁo@nh abeakption

R S T TN T TR = -

formulativls HF R HFeStidH OMﬁlsqﬁ‘&DlBﬁloMé K@étﬁﬂﬁlopﬁent REnP%Bns reduce
Confidence Intervals (Cl) for AUC and Crax are

or prefe@@ﬂw\g@ﬁtagtugbf qligninate 5ighifipantl yrdidfnens sesorpticarlevelowhen administered

v val ence for regul atory purposes).
under £ Cﬁ%\l,?,%lﬁhg %ﬁf@%?m%etmen two conpounds or
B@imﬁrﬂs Sftd @ish@for R fbRmpallysdlfihateOthewrfeprs fFosdablude an

gui del i nes, the 90% Cl for AUC nust be between 0.80
increase g sybjpef copvENigise.ghorcly inceresinganbiatiepmipliangsess e pubjee does not

need to g (g g Rl e R e SREP RS AROE Tihs iy =
with poaf subjeet dquﬂmhfceam ﬁibmasfeanopambdmall cahditian édsramiunh) ﬂtbahug ¥rbeing
a sal vatlvet r eof onposi tio
prescribgh e o & pPopistsd Bk aw@va%w%tsa&egﬂ appewith
acetamlg%%gl ution profiles. Rapid dissolution of an
m ni stered active agent is preferable, as faster
di ssolution generally leads to faster onset of action
and gf.eat eBiobquistalentyof AcdtyminaphenjConpgositions of the Invention
di ssol uti owhehfdhmistexéddn @by Red ¥eiduis ttve Phsted State
acet am nophen it would be useful to increase the
Py entbin S50l e%érﬁﬁ‘as%& prodiled 4 n%flhﬁc@l‘é&%ﬁc@taﬁlﬁ(ﬁ}h@h composmon
) close to 100% The acetam nophen conpositions of
in which sdrainistietiopekthe campgsitiervie ssubljostiol afastodstpieds bio@quuvmlent to

t out nut.es ast about 20% of the
aaminisfiiGottht Sxtp@RGe A ThEHiFR B Hef™ enbodi ment s of the
The/dffete@ e indibsdrpeis (AUCY br 8O Yobthealaqoparti@ftatefcéth@inophen

acet am nophen conposition is dissolved within about 5

compositopg petkie inventien, e @dmanpigted i Hiesfed verspethp fasiqek stagp, preferably is
less tha:Pﬁt?oﬁ.l? 66! Pés?%%% /Q@@Jgﬁ 5?‘? Ofldss ﬂ%.r@ab@\f} /0%2%55 g%ﬁﬁ%ggtgéf@%,%ss than

east about ast about
about 4(}%,dﬁ$s tB&atwiut 8508, hmﬂhammbmp Bé, lBsmﬁxaﬁ labowa250/4 less than about

| th b Fipally, i
20% e BT S1ovt 026 FFen Bt 5P oBfSipltpngbout 3%
ﬂnQﬁ%tenﬁBQﬁﬁen?QfVﬂm %{vehﬁ&*?tth@ﬁ%ﬁtlon%(@ ?&ssés%%?ﬁpo@%ﬁ&

90% or at |east about 100% of the acetam nophen
compnsmmwppart;mlatg adétamuiopben, whictdin adratistiation e§the composition to a

n r.ef.er red.i,n a nedi.um
subject iR GRed oflls beR FIENIR sl TRABYGR e 8 OnBRRHT Y pbect in a
fed state (rOgHECu1AVIR Qe 151},? Cf.eReaAUL geidkliids @fvea by MBS UL rFobw@nd Drug
products having very different dissolution profile

Admlmstwﬁgam the CP{rpspeadmg ropegph gegyatary|agency(E )jnw@er Us. FDA
guldehng\ﬁ g‘dq\ﬁ@ts ok e't}{b e%lgéqilz\g%léfﬁ e 96%%30%?1'&@19&' ﬁliéf?%hrlr? (CI) for

npl ary di sso I on Um’i's an aqueous ne
AUC and(ﬁ;,tmaam ibetyveeh €.88uo fl aZ(St (@nix medunemehBduryhotselet att ¢o hioequivalence

25 M ternminatj on of. the anount di ssol can be
for regu@m PUEPOS! ﬁg% n?%%%{%wa%%‘%weenm@ qoa%pgtlm\%ormdaa@m‘m
conditioREbireehrk @E&Bﬁ@@ EMBATIRCARAE HR)I08ALT R A5EInidsPbe between 0.80

neasur e di ssof ution.
to 1.25 and the 90% CI for Cyax must between 0.70 to 1.43.
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6. Redi spersability of the Acetam nophen Conpositions

of the Invention An additional feature of the
wa@ewvaminpphen, or a salt or derivative thereoPCT/US2006/021656

conpositions of the invention is that the

conp®si t i Dissolntidn Ppefilesofihe Adetmminopberf f ecti ve

aver age p@oinpositioss afkthe dfivértmnr edi sper sed

acet am nophen particles is | ess than about 2 m crons.

Tli@"&iaﬁopeﬁtléﬁlgﬁ' dcttamitioph@s ok b saly Epdbrﬁ@lﬁif@théiefoﬂtdoﬁ%oﬁiﬁ@ns of the
acet am nophen conpositions of the invention d not

inventionraggipropeseddo haveunespesiadhndriagiatiy disseleien progilgsa Rapii dissolution of

dos
o0 8 SRR LR b EORLHS A o
action an p#8ter bbaV¥PaBARY/ 06 3dProveHE diksd0tiohP2dfs Gnd bivasailability of the
because nanoparticul ate actjve agent conpositi

acetaminqphiga it would bruseful toiegreasp Hierrug's digsolutign sq hat léé?lﬁ@@ttam a level
close to 1@9‘9'“ if the active agent does not disperse into the
| particle sizes upon admnistration, them
Thatdc!dtmﬁnolﬂren ag@b omama;t of dhesiot ent®ngyefstabpalidvie @l dsobution profile

in which ‘éfﬁéwg%g’%? AM fqyg)t ??ég qq%xfé%%évhi h S' ? g?ﬁi@ssfoﬁx?e% In other

embodlm&h@ bRy RARien, A1da¥ dbduf T0% 8r AR A0Y VAR R heHen
reduction in free energy. Wth the fornul ation of such

compositiaygé dinsnleadevitiarebpwl Sesinutase lbye pifadr leatbotlimaptoif thirimvention,

et ORGSR LA BSOS RO RROE By

least aboi@ 8694 of thé a@&tﬁﬁﬁloﬁm%hﬁiﬁmlﬁn of dIL*sJa)@Vderiﬁﬁﬁ la‘@cmt 10ginutes.
redi spersed, acet ani nophen, or_a_sa derivative

Fmally, in pothesfembedinpend péﬁlednve@lﬁensumeff@mbhbﬁ 1@?&9@3% T@%of gdegsyabout
0% GNELRRERBAT 1B, Bl B8R PR (5D isonvea

within 20ab@utes. 1700 nin, |ess than about 1600 nm | ess t han

about 1500 | ess than about 14 . th

DB 3ABetELY B RE i AR P hID drpriy ok Jagh 2
d1ssolut10ﬁtfﬁé&1ur§1]tﬁﬂ p%cﬂxce kRS %r%ﬂ@ﬁ‘er@ﬁ’c%ﬁsoﬂt%g s K@ IHophdicts having

bout 900 "nm less than about 800 nm |ess than about
very dlffeT@@ dumlutlels profifesrin ghsitie WBG0O; g the dissoluhemmgdivot is pe@lictive of

. .n les han about | ess.t.han O .

invivo GifiElacR g 4 Anga (oo Aot By Rah iaGRaY o tttBhepgdinm

containing uﬂarbuﬂia@tuht sbatind Mury] §6l%até BEMORDNUtDAOENiAkTLn & fHES athbait
about 75 urn, or less than about 50 nm_  as neasur ed

dissolvedipgn bp gerried Oat by sneaoRhotmedy. Hheaptbing hiade sethpd{gropean
Pharmaco%BQ{ g@iﬂ@et ed T H0H e 111%?)'11?&) er, the nanoparticul ate
cetam nophen or a salt or erivative thereof
conpositions of the invention exhibit dramatic
r edi gper sRedispérsalbitityéfithp alckiadninapken acet ani nophen

parti cl escgﬁ@asﬁgm, of thleNaddndtont © @ mammual , such as a
human or animal, as denonstrated by

Aﬁggﬂﬁ%dltfﬁz&ﬂu%ryf 'El?eddcéﬂﬁ'{u?d BB, | d? aBak 'oPH&JL\%Y@QEhe?&LF% ositions
edi a Such that the —effective average particle’siz
of the 1nve1ﬁt1¢1h19 that dhesarmsitioas etlpense pinhrthgahe eff¢ative iaverhgsparticle size

ot the edh e RS s e S B i B Y s, o i
upon adnhﬁl@ﬂr&o%t th& Q@tﬁnﬁﬁﬁhdﬂ'ﬂon%blﬁang & ik iRni@sdia nB@fedIsb@rse toa

bi orel evance of the nedia. The desired pH and ionhic
substant@b'rr@ngpartlaul@tetsiz@s@em Hetdosags fm:p n@yémeathe benedifs afforded by

formulatlg% 'a(é: g moz)lhgcfn@(glat&élgql}éﬂf ogate size gnt ES Pg?agxgg'g%/é,

aqueous el ectrol yte
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sol utions or aqueous solutions of any salt, acid, or
base, or a conbination thereof, which exhibit the
wae@/sdopH and i onic strength. Biorel evant pHECEHUSEN6/021656
known in the art. For exanple, in the stomach, the pH
Thtsngb@:auserrmmpaﬂlgﬁaﬂewctlé%@enm@wiﬁms btnyqﬁt it the small particle
) reater t 4. or 5. .1n the S
size of e s eobs f SRR 4%t aokctitnlims g R el Pl ppon
admlmstfaﬁeﬁ ech&ﬁ FBhufhps® oﬁaggﬁfwxﬁé@ieﬂ\aame dgeni SurSdleEAT B, o@irﬁng the
known in the art. Fasted state gastric fluid has
extremely hlgtmurfecesﬁreeemgy of the penopasiculaln syRiemeandsthe thegmedymagnic

driving flérgg S.'Eu,! ?e%le aH,?%' %ﬂlhrgiucgiph ?r{]%g %E@g 8\%’?83@&1@?&%1 atlgh %f’Such

agglomeﬁgﬂfﬂdﬁ%%?ﬁ {HRA16HRilabiyesfaks evsageformmp FalFvell delofrthanobserved
the Stomach and Proximal Jejunumin Men and Wonen,

with the Ptjeid idisperiog. form of theynanapprtisdate el AEENt t i s bel i eved
1 Bkr Sl il A0 Be iR hTerfibh ecHQI-JTH BlrshdfodiinoSfbnlbt £ail &
nore Cri Speci emc nt'ént .
derivatlvé&tlﬁb@édﬂ mgticles afrhe ﬁp;renmrehepfld aﬂl&tfectmel ayemlge eadicte stz afdess than

can obt ai ned t hrou rou at j
about les SRt AGo w10 b 5 Aumraeouol U0 2 doss SRR b st ghan
about 1666 RinUR& &gﬁﬁb&tqgﬁ@ nﬁla!ers§th(ah about IW@@M%SQﬁlaﬁﬁgout 1300 nm,

corrésponding salts of that acid), nmonoprotic and
less thanp\bb\ycriﬂﬁﬂ nm, &dse dtamcalbytlfeld 00 e lesiReianabewtt 0D wen, less than about 900

o, tess fieh St 0P Gt Tesh g o b RLEBRO0d by e abon

500 nm, $sOhn bBowR AU hnD) 1dss Mandiﬁ@uﬁ‘ﬁ)@'nnﬁ Qéddtthzﬁﬂﬁ)ouf :aswth:ﬁ,glemhan
concentration from about 001 to about

about 206ng, igse than labpwdfS0 rma)rleSéilaa@;ﬁbeut léJOéétlarléWh@ %hﬂuh?? BWSOT less

than abofith o s sRdby B0 By fidhy-pd ol imbog S5 gk, i s propriate
methods) €ss, about 0.1 M NaC or |ess, about O. 01 M NaC or
| ess, apout 0.001. M NaCl .or Iess and %ﬂ
Moyepishrihe pgnoparicalals arctamipgrhen ob it %@eﬂvatl‘oeﬂ a6
composi tth n@reﬂ\%o%%lbnadﬁm%dlsg&ﬁ'bﬁ%?meq{ahﬁﬁarﬁéulﬁtéﬁ ed
man physi ol ogi cal condition owing to the pH and
acetammopmmpas(anl%’ngtdm adunmdiratlcunne aoﬁammgl pradnasiagiuman or animal, as

demons G e r S oo P PSR e

effectlvthb'e ge piftidle seRGBIME rbdish@Sdeskeianfhophed Pasicled iOletslthih bdut 2
solution sinulates typical acidic conditions found in

microns.t ﬁ@chsm@mbmnt aAugcmsm capfberany agneeyemadiaiipradibit the desired

. S h

o s GRS SR R PR Ry e IRAGRR AL E060 T geired i

and 1omcg@ﬁdngthl ané ﬂ@%dz that afﬁalrbprd&ntaalvé bbpigsictagica rabnatlom’lf:bund in the

gher than 0.1 M nmay be, enp on?d to sjmulate

human beé:ﬁmqh&h%rewvm aﬂ“?‘ﬂ’é ThfsHAGT SERTPIRAHSP YT %lec Riyte

' S t hich exhibit
sotutionHLLRRS FioRRY o A A, PIRE L ATRURM R which i

the desirsd pEragd innid stodnlgtle but are not Iimted to phosphorl c

R e e e R

from sh@@l&@&?} it 2 (%ﬁ@ty@fﬂaﬁ?r \grBafe kiiah 19fup &1 QF 5d&n tHeaiiiribstine the pH
aci d/ bi carbonate salts + sodi um potassium and cal ci um

can rangs &los4 156, @il én heeolaaritican rengecfremiodn & (Hiatetevan ipgicsirength is

also wel dl Hh rt[lg ad'? r sg'c?g g%s%xlu? hﬁ'l@ %95111 f’on?{l %%réida%outl (1M while

AUSET & i sper sed
fasted stﬁé @itédﬁ'nﬁ]loﬂllh& ha®in Rnkadttength of about 0.14. See e.g., Lmdahl et al.,
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derivative thereof particles of the invention
(redi spersed in an aqueous, biorelevant, or any other
wag@oiovakdie7 nedi a) have an effective average parPCTUB2006/021656
size of |ess than about |ess than about 1900 nm |ess
“Charactttization lod fituids8HEn tim Stoemsh tfvbProaboaltiejid@d imMenl apdsWoinan,”

abo 6 s than about 1500 nm | ess than
Pharm. Rfﬁogé(‘hg% ﬁ@(lﬁg t han about 1300 nm | ess than
Iteipgéﬁevég QrQat o pH mohﬁ%ﬁen%li Q)@fhe]tésQ Qol‘ilﬂbn {98 8relchi@iBal than the
about 1000 nm | ess than about | ess t han about

specific mmlmh:omt@sts Amh@m@]ﬁ@pprometemﬁ alldeIQQlCtSﬁalitgtb lyalues gBIbe

. l.ess t han about.. 600 1abou 5 .
obtained t ntg‘?ggl% Rlpergle equl B’ﬂlOﬁlﬁ]Of ?tg&rgg at%a IS a lag)e s%ltg,[ﬁ(%ngnggmultlple
conjugaté Aa-balopHirs406), Weak dceksntiefregoading 350 dfihat@cid), monoprotic and

2007/ 053197 PCT/ US2006/ 021656 run, | ess than about
polyprotig@techalyteseels. t han about 250 nm | ess t han about 200

s SR O R A AR i
in conceﬂtﬁﬁﬁ)n et alh)ﬂt biogihte Slﬁlﬁlt gﬂrMn@dNi(MIﬁmdtmﬁs G&I@ﬂ:%)ﬁblqon@éntraﬂon
appropri ate nethods.  Suc tOSS|ta e
from abOH’é@er faygpout P4 Al apd w&faﬁé@rﬁag | caampleeelsstilyh afﬁm%s can
be, but a& n%? [iR?3d ¥4, a%ﬁ'(ﬁ?M’H@i‘bll Tesd, Qb&ﬂ@ AN-HCI or less, about 0.001 M

Redi spersiBility can be tested using any suitable
HCl or laseabeuﬂ@)bMNlaﬁl ohlessaattout 863 M NpCl ot hess, abm@ﬂ)(ﬁ M NaCl or less,

and mix igza SR R Clegase gRs G RCH pifor () Mg Eafemost

represent@ﬁ{i@bm&b@ Au@hn 9@%@1&@1@!1'06n§ﬁbﬁ@ o%ing 18lthé pHE @hd #ic strength
Di octyl Sodi um fosucci nate 7. Acetam nophen

conditiongeyplasprokintsd seswintestinaldsasi.unct i on wi t h Ot her Active
Iy vV
fé% fgffef co'}x%erﬁ?agltsbﬁ%‘rb%gg@g& It{ﬁﬁ Oa(%]l\s/’lgllnliil L an %6 1 Meﬁél c%rrespond to
pH 3, pHa:d @id ipHINg Iréspeabmy i Biers 0@, 00 M R eomam:) sinudigedtspicdl adidic

he treatment of ches an ain reducti on .of
conditionsdowsd Bibe Femat oA SORPh PORY Mgacl TRl edrsRoiien
i EhER
spproxin O e O R e T SR B U R 0
gastrointéstimal @dds, calthwghoioncﬁrm]a‘abWSghﬂ thaw® h Mamay batempdayed to simulate
codei ne, hydrocodone, and

limted.to,
fed Condlélj;?%nﬁggtgﬂjet%e é‘%ﬁﬁgéﬁfa?ﬁu cul ate Acet ani nophen

ESZ&E[BE&P §d1@ibns DR SalisNKEdY, baes BF SothiiasticieMIREdS] Wi exhibit the
onprising acetam nophen, or a salt or deri vative

desired qu@delgmc spargth.dhedlsdelbid azg netdingiteddp phagphpre acid/phosphate salts +
oo, BB 5T 4L B BP0 g o

and calcia@edaisbNeitiede, pabbnic heid/bicudrattsait aibdiuae pstassmm and calcium
especi al |y useful herein preferably physically ad

salts of cb}qndg,rangézggg pgid@itrate paltsrodym.motassigm qndgalcium salts oefrcleﬂoride.
H{ SAAPALDALHLAL Br AESh AN IRAERARBELLE c%%amlggéheﬂ%[r A%hit o
the aceta

mca y react wt nophen ticles or
denvatlve tieeddf pattivtis\of theahVgntiad $mdtspets¢rbinanmqesomf bibtedevaut, baeey other

zer e.essentially, free .. of |nt | ecul ar
suitable 13 §aLavE R 6 S PG g7 Ll SAAREITF GRG0 IPatiout 1900
nm, less ﬁﬁﬁb@@ﬁtﬁ@pbﬁﬁt 163§ th%n%@dnlt 1900 €8y, 184aitaK 8bsilta6e0hm, less than about
nposi tions together with one or more non-toxic

1500 mnple;yasm@m aleriud Af P9 nmclesptham hlzoug 4300 emsless thap st 200 B, less than
about 11 (? ! C .? Ihaﬁ %%ugﬁb% eI ylreﬁ{ﬁ 2{1 élgoqltBBO %m $eRE {hag E(mt%% nm, less

ons
than about 700 nm, less than about 650 nm, less than about 600 nm, less than about 550 nm,

less than about 500 nm, less than about 450 nm, less than about 400 nm, less than about 350
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for parenteral injection (e.g., intravenous,
i ntranmuscul ar, or subcutaneous), oral adm nistration

WO p00g053187 |iquid, or aerosol form vagi nal, nBSHEIUS2006/021656
rectal, ocular, Iocal (powders, ointnents or drops

nm, less that 6bout 308 mimm dess tleanrbout Zﬁthlad@ﬁ@.tth 2@ nm olggsct 413 about
7 7
150 nm, %&%ﬁ%ﬁ% /189 fgg 2&9 iﬁa%% gfﬁn nr{%, r\{\égs éﬁ) ?&e{bgﬁ x%rﬁ,eas measured

by light-$28as tb®Bas, @ilckbﬁ)pynmhmmpﬂ)@ﬁmelrﬁah@ﬁr tSu@h afetiels suitable
acetam nophen or a salt or derivative thereof.

The
for measyying ¢ifectiye averagrpariicly sizg protkaropinie apeesen of ordinary sk111 in the art.
RS P B STEERROHB MO . s s,
example Sedtivas ef St PlatenZHb% Teneionfat Solid Déser’l@mﬁﬂhmnlamr(éomposmons

.surface stabilizers c used. i e vent
Compris{3garnerthPrGRIBDISHIRN 1A SHTich S @&ﬁv@wtﬂéo&m
Sulfosuctiigenvention include, but are not limted to, known

organi c and inorganic pharmaceutical excipients. Such
exci pients include various polyners, |ow nolecular
wei ght ol Agetmatinophat Gompogition/Usel inand sur f act ant s.
Exenpl ar y Conjudction witlaDithérz&¢tivel Agdntgle noni oni c,
ionic, anionic, cationic, and zwitterionic

TR Eée@é}ﬁﬁﬁﬁﬁen 8@5) Eﬁﬁ&*ﬁeﬁ%ﬁ’% tﬁé‘i@HPh F@sfltlc%ér(ff FLinvention can
stabilizers include ydroxypropy ne | ul ose

addltlona(llbf@ampnemn@@r myxpsrcon‘ealoumtse)s mmmyoﬁ@mmm and

reductionl <y b P el bR, S5 ASewiobhen Gmediehon pap be

administérBé ﬁﬁ&ﬂi‘@iﬂcﬁ@ﬁ)mthdﬁ&ﬁ & @mp@HA. JHk cempoedde Sl Bht are not
tragacanth, stearic acid, benzal koni um chl ori de,

limited tq:Agreqtipranglgsaicasuch gs, Pulancs limiied ie gaerahmecodeme duidgagogone, and
ox d]%!cohol cet omacr ogol enul sifying wax, sorbitan
ycodo
esters, polyoxyethylene alkyl ethers (e.g., macrogo
et hers such as cetomacrogol 1000), polyoxyethyl ene
castor oil derivatives, polyoxyethylene sorbitan fatty
Baci dNaabpsticuiatg Acetahsinoplosin€ompasitipnaivai | abl e
Tweens(r) such as e.g., Tween 20(r) and Tween 80(r)

Eué%lvel%[i) eC'r@ de¥ cor%%g? cgl)nénggg Fé%%’%nﬁ &X gaci { )csenvatlve

thereof, m@&d@wﬁtdﬂ ]léa@ﬂﬁw&hﬁ'ﬁée’ﬁaﬂﬁhze@ ofThesdélce stabihzen paéferabtieare
phat es, _.carboxynet hyl cel | ul ose _ cal ciu

adsorbedégl, B'b‘i?’ﬁ‘?f“é@ F@/ Mty thejspeace dg arctagrneher @Fq'qgﬂeés surface stabilizers
espemallﬂ }igé'fﬁ’lxﬁé%lﬁ k&@tla{ﬂ;/l }Q@Qcalgy RIheREd, Blsé‘ssocﬁgtre%{l?ﬁ?e surface of the

oncrysta | ne cel'lul ose, magnesium . alum ni'um
nanopartgilatecae@mibephen partcleanbuide npbd:l;pmlcglly reactt vathathe aedapinophen

prttes RS G SO AL B0 SR A oty e

Ofmtemfo}@cgpéa%gs 1i gione, and triton), poloxaners (e.g.,
luronics F68(r) and F108(r), which are bl ock

Th@ p@lsmx@nbon alspjncdyss @s@t@emambnp popsalicoredenivptine thereof,
08
composs ARl oA SRR e SR AN B

adjuvants; 0P O¢histes, cdBedtively &f@ﬁds@aﬂmﬁual Thé dorhp@iticis can be formulated

propyl ene oxide and et hyl ene oxide to ethy|enediarm.ne
for paren(egg{gm COE 1 IBIRYSIERS: AtTagHscian 6F BibsHineqys) oy3l-administration

| )
o, S50 Gk RPN ery g
drops), bpalal; éttieeisterndlf mt:apmtoﬁeﬁﬂ; fomepriehl h&ahﬁistra@on,otmsltthshke
F-110(r), which is a m xture of sucrose stearate and

sucrose distearate (Croda Inc.);
p- i sononyl phenoxypol y- (gl yci dol), al so known as

Ain-10r) or
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Surfactant 10-@r) (Ain Chemcals, Stanford, CT);
Crodestas SL-40(r) (Croda, Inc.); and 18 WD

WQR®7/088H3197 PCT/ US2006/ 021656 SA9CHCO, whi chP@BUS2006/021656
C18H37CH2( CON( CH3) - CH2( CHOH) 4( CH2OH) 2 ( East man Kodak
Co. )1 decatwgdmmopmmvhqiulnsam de; n-decyl

THE BeRte OB S P aRBer e Pie 'g%ag%%fatf A SRR o St or
denvauvg'ﬂ%rg@f{ tT‘Px% ‘pgﬁrc}éé SRt BORYA cx@"staﬁﬁ% lﬂlﬁ éé‘ﬁﬁr@r?ﬁalhne phase,

- p- D- gl ucopyr anosid
amorpho@SpmsBJ'Beng-lameﬂlode phacseh@)@wm‘tﬁna;uonghucfaﬁ)yr ano si de;
nonanoyl - N- net hyl gl ucam de; n-noyl .
(3- D-gl ucopyranosi de; octanoyl -N- net hyl gl ucam de;
n- ochyl - pshrfict'SeibiAROSI de; octyl o
(3-D-t hiogl ucopyranosi de; PEG phospholi pi d,
PEG- chol esterol, PEG chol esterol derivative,
JerGindtioaspfimre tPEGN suafacestBhilizéry sanzl;ﬂmed nmthgdnvention. Useful
n I done. and .vi.n acet

surface sfaI e SaEhiClgan 54 AtPlgfed fodhe OB FTrAE Y BE TR liftieed RS

known oﬁgaaw alnkl%ﬁdréaﬂl@ 91151%%@%1 SMeHidtd. SucRickEiPidnG inBRbY PBIcus
b1 opol éners | ysacchari des, cellulosics, alginates,

polymers; hys prodgaular d@lghé AlgeroerBaNajtrak preducts apd sstaniy, dhkemplary
1. |
wsce SN RO Ep AL AT, o e BT ERIARE S Ob s
Reptesanative gaanpley st nigfacp @ia}dﬂlzéx}&hhdlhdiﬂl;dk@;ypﬂ@iw breetydcellulose

oo sl LB o s e
s, BATSALGUAS L BP iy gm c

cholesterol, hmgaaaaﬁf, sﬂeamaaqubrhenzaékcabmmmbnsle,l qakiumi eteatnte, ghyrcerohot

monoste%m%] &eg agjzl ﬁg(ip%l g mmab%ggg%%&%&gg{}égg? @Eans éogcrasm um

polyoxye‘iﬁﬁ@ﬁé’ﬂlfgj‘l‘eﬂl%ﬂ“?é'gamb efifekPulcH 8s cetomacrogol 1000),
benz 2-chl or oet hy et hyl ammoni um br om de, coconut

polyoxyqthylm mﬁot afdemvaiives mobfoxpehpendsasbitalielatty aeid wstersieghyihe
commerct%lﬂy aﬁxéig‘[m%m %!Ii!élﬂ ?é; . dgjw%gxlé gﬁ algd T&%ﬁ{‘%ﬁmﬂﬁ%‘é ality

Chemicalyyy] p@by)éﬁiyfénb gByl&mQ . gCatuveixs 38505 aridr%ﬂp @€nion Carbide)),
Cl12. 15di net hy Xdr oxyet hyl, anponi um chl ori de_or

polyoxygthypreicargles, sﬂldﬁl aleﬁlﬁs@pmxmlfya hesphaehrbarmpRthylpellulose
calcium, %Qxlbgﬁ%lrﬂgthg{ce é?ge@ ﬁ?gﬂ%ét%‘lé’éll EJSE %ﬁ%ﬂyeﬂﬂﬁ%ﬂéﬁé hypromellose
phthalateg hbmrysielhm cdﬂuﬂme,daagﬂeammydtluxmummnrsglica(eemwmne polyvinyl

acohol (3 kb el uRbyR BRG plv R Bt albvione i ond

formaldeﬁxgéél als3) G WR a8 Y10 RHRE )é{lpéﬂﬂi‘i@ NindRifon), Poldk@mers (e.g., Pluronics

radecyl i dimet hyl benzyl anmoni um chl ori de

F68® andyBHE ywhwh@re dpdleednplynaerd of gthyleneroxide and propyleae oxide);
poloxamgmﬁgé ng U”rlfr?té e 778, é%ﬁ% ki n\&? tﬁ??ol %amﬁl%%]bgzlwwggﬁ}/s a tetrafunctional

block copdlkmbr derlviee oyl euquaitial mldlﬁ@i bBprapylene oxide and ethylene oxide to
al kyl - di net hyl ammoni um sal ts, | aur%”t ri met hyl

ethylene@ﬁ%}ﬁ (%%Wdﬁlil(&)é C&rﬂﬁﬁw’%t @a;lppany, ); Tetronic 1508% (T-1508)
®

(oAt SR LAl b e 3t ot

(Rohm aold Hlakay | Grodtesiasifal (c@f%/ (WhldE],S aNntitcte of blrbrmtsteptatam@ucmse

dlstearat%&IFrBfi:it g@ )nglﬁﬂtqs%};lg l a ?;@]p% ﬁné% anmon @Fx\ 1OG® or

Surfac;taﬁal@m}cﬁ I'IE?CHéihlcﬁlmﬁin%PdC@TP rOrQ@es?d@@LAO@ (Croda Inc.); and
dodecyl di net hyl benzy anmoni um chl ori de, di al ky

benzeneal kyl anmoni um chl oride, lauryl trinethyl
amoni um chl ori de, al kyl benzyl net hyl
18




19 WO 2007/ 053197 PCT/ US2006/ 021656 ammoni um

chl oride, alkyl benzyl dinethyl amoni um brom de, Cl12,
w@1®7/03197 tri met hyl  ammoni um br om des, dodecyP@ENE2006/021656

triethyl ammoni um chloride, poly-

SA9OHCH, 3 Hivh i W@mm QOIN(CHG MO GBI HDAMBE)E) > Basiray K odak

anmoni um rides al kyl di nmet hyl amoni um

Co.); dech@d;ﬂ»@é—ﬂieﬂg&glutarmde;ryﬂedykB%ﬂ-lghmnpmmﬂndec htdseyldeP-
decyl tri nmet }%I anmoni um br om

maltopyr@hw&efymdpﬁ@t 9#@%9?%%‘%"0@decyl B-D-maltoside; heptanoyl-N-

L T

glucopyraxgEMef B@ﬁa&l@?luﬂyrh H?Igﬁicbh’ﬁidéf AHoJES-DREREYY yranoside; octanoyl-N-

hyl amioni um * brom de, choline esters (such as
methylglﬁctumhldé:&l-e&ybBé)—gfucﬁlayralgosabs d@)/l B-BeHiedlrepyramreife:dHGre,

e A L

1ysozymﬁ %rﬁfg olﬁﬁér%’ bf PME1 SYrriliaBhdERIWiER REtatd) bﬁt[ theaike.
t's of quaternized polyoxyethy [ al m nes,
W@Immaﬁmm?wta@mz@@rmlu@@m g |n0t%wﬁa%gp; polymers,

| k
blopolyngqr%%pgw)é}# Isucg%lﬁlgq,?bqs EH? mate? Sﬁihg%#h%ﬂpﬁg %rc]le 55 ?y m%ﬁg s,
compourlds Nueh 8k E\\(llt&i‘ibﬁﬁ%kébmzeﬁ?f)éﬁlyai ﬁﬁthyﬁmﬂldmlmyll a.tn)ljmyuhpymhmum

am ne salts, such as |auryl am ne acet

r
chloride,patipric ab@qp@pbpmm oRtPgMr Py plgﬁﬂ g)éy\fmyl azole po?y%rélne

polymet ¥R iRE BB iloniu R AlE et GRAVITMADS,
hexyldes?ﬁﬁﬂ&ﬂ@l&ﬂnoﬂtﬂﬂﬂﬁbﬁ&le}/(%%l ad miphnypypaidgndial | yl

yl ammoni ym chl oridel. and poly-[N-nmethyl vinyl
dlmethylgwmwhﬁl metasTaste dapet ﬁr‘?&}lf St i oni ¢ guar. Such

(ﬁﬁ@r'ﬂgkﬁﬁ Yatflid QNifiza¥IcRRE, tik 3R Adt Zietifedas dafblie lipids,

useful catlonic surface stabilizers are described in
sulfoniuth, pispheniamgarl QBitegery, angaphioni eonRAvRds SuFh 45

stearyltnfyg‘%}it | Cal and}BB}i%lﬁ %gl x l j EYI?O'&' %ﬁgd@lﬁl%&ﬁﬂmﬁ%ﬁﬁe coconut

tnmethyﬁh‘rkfr@ﬁﬁﬁ[‘ Elﬂonﬁ’é‘&ﬁér@ﬂlhde %mﬁmé&y( dibydrekydiel Iaﬁnnomum chloride

1); and J. Richnond, Catlonlc ﬁrfaCtantﬁéy gamc

or brom@h,eiwy;lttnythyl LREoB BRI gggmer eqngg?e N&W&Eﬂ’?’ ontum

fac a bi
B e e
d1methyDﬂi5Qﬁr@1mﬂ1yw Em@esnan ohloride onbmmmmrwtmd) i ethy ammpmmmﬁthyl

sulphateq@gyy[l a?rg%fpgl catlonc Og‘%ag tg%'ﬁ fof &JE rﬁ?{f‘}fﬂ%ﬂ (ethenoxy)s
ammomﬁl‘ﬁr@&g{&'or PRk | Ny eQ nBﬁ’l‘tk[@hyl@éhz@Mfﬁﬁbmmﬂmw W-alkyl

xy ammoni um conpoun a primary anmoni
(Cus- 1s)dmamlﬂlmnzyhammonmdmmomdmbfﬁﬁeundecab@rp@tbﬁ@»en@ﬂ ﬁmqnam chloride

monohygqate(, ﬂ nt}x M b 1%1& éﬁég Ll ﬂﬁi@ &1&(@%}% pds

napthyhﬁ&hw%n%nmﬂlu{?@&&ﬁé inméthymﬂﬁmnﬁﬁ hBideRdlk&I—mrﬁB’cBylamfnon)mn
ne"of RI-R4 is (i11) three of R1-R z}\1r1
salts and dlml)kyhmmqjhylmmlm galisHauryb rimethyl ammonium chloride, ethoxylated

alkyamidoalkyldialkylammonium salt and/or an ethoxylated trialkyl ammonium salt,

dialkylbenzene dialkylammonium chloride, N-didecyldimethyl ammonium chloride, N-
tetradecyldimethylbenzyl ammonium, chloride monohydrate, N-alkyl(Ciz-14) dimethyl 1-
naphthylmethyl ammonium chloride and dodecyldimethylbenzyl ammonium chloride, dialkyl

benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride, alkylbenzyl methyl
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WD 2007/ 053197 PCT/ US2006/ 021656 (v) two of RL-R4 are
CH3, one of R1I-R4 is C6HSCH2, and one of RL-R4 is an
wa@bdoylosabai n of seven carbon atons or |ess; (VPQT/USNOE@21656
R1-R4 are CH3, one of R1-R4 is C6HS5CH2, and one of
ammonpym Filoride, atkyhbenplyl dictedliyl avimariine beemide,aC H00; s2CHTEMRthy]

L wo,. of R4 are CH3 and one of R1-R4 is
ammonpﬁx(lle Sléorngolé%s, &%z@%yﬂneﬁ}ﬂwq{g&m Cﬂg)&]idp,i BO?Y'WO of Rl1-R4
diallyldaheth@afundnen ehioRde @m&mhy%%ﬁ%rpm%hlgﬂde%_ 4

.conprises at |east one het eroat om (|
alkyldigethylemmongive halpgemideu tricstyCeteiohamnmndn nslogfle,R1- R4

decyioi GRS By bR 008 BRLEAR iy bigh, R R4 are
tetradecghﬁmeﬂ@%mﬁ@niuﬂn&ﬁé@id&[‘ﬂwﬂ%ﬁifﬂd’étﬂaﬁﬁﬁﬂﬁ% cHidtide (tAV]’HQ?fAT
-R4'is a phenyl ring; o

- are CH3 and one of F :

33670, LY QBT B et srmmayrahm e ke metuianponiehy

. i t ] . i | ud but
o AR AR YAl SR OSSRl b,
stearalkotilior dhikeridecetmpbpydsi (giohi asrsteahill@inhdeum bRIbedE bhdDstéityldimonium
hlorideg,hlegrr! ded. | aui;al koni um.chl ori de, cetal konium
¢ Hieof Pefadingum bromude anehierads, balidesalty phsiatcumized| or i de,

I : i Ik , i

po yoxygﬁlltyl’hyl_iﬁiﬁlﬁgs, o8 hok élgieAJaK(A AR Alﬁ%f@ﬂe@ﬁc%ﬁ?%any),

hlori'de (Quaternium 15 I stearyl dirmoni um c
alkyl pyridinaure s#ltsii ambies, sudio dealirylaviims; diglkyhiindshelRaydlamiegni um

ide i,U 4). ternium22, . at erni um 26,
poset A5 ST e BT e st sch
as lauryhymine aédtate,| sryleytih€adeeate, WISNSEINIALIMASK, and alkylimidazolium salt,

anol anmoni um POE (10) ol'etyl ether phosphate,

.di et,
and amuaelf %%13% gplélﬁﬁ%thgm p@jl;_g ; p(cgymgt@iﬂus@eltmm'y aplybwpiies; epethylated
oot ARSI ATl Loty

vinyl pyddimiyph ellotidejmiustbcatidaizafvani um benzoat e, nyri stal koni um

: h}Hori de, laurtrinoniumchloride, ethylenediamne
S YR g GRHeC gursfedabelAey g e usefal casipnicauxfaerestabilizers

are descilbdd inlTOERI@AIE. oehliohil UG ologi
° esc'hydrlgchl ori de, rréel%i%f E'E}rl}%% ﬁ%ﬁ%%ﬁ{”é@? l&éz{ and Biological
Evaluatigy (MeicebReltker, 0084); ®eandDeRibinglrtiditon), Cationic Sarfactants: Physical

Cremis QY BUATEAR ohs BEOERL SR, BENLSE Ll 0B 10E

(Marcel %Elagry1990)_i hydr oxyet hyl propyl enedi am ne
i hydrof | uoride, tallowtrinoniumchloride, and

y L ¢
Ralygeic syfasststapilizermare alyinetpobmiais. cofipeusdyrsiielc benzalkonium
. il i a vai |l abl e _and/ or can he
chloride, 3 @orh T Eom B o AR ROt s R ndpPlipg forigimd.
haloniunt beBpousd; 4 eatienit apardonzeedltic esapdudys qRIFRIARS BHbéIphStous
mﬁ;d g}la nts and ar descri bed in detail in the

compourGy f REBHRIVGH CPRRIURE c AL MRt MESeEnouBHh a8 anpuenineregpound, a
hydroxyla@t¥gkin B ihGAPaf | 10 Lo, a0
yEroRy The Phar n%rtr:lféﬂtﬁll ca iﬁlSom g@egi@gﬁéﬁaéc’%%?’i {%I%ﬁﬁ{%%&& ofiilin
compourdha iartiyy @tingalivRcenppuiR) @4 quatreriry k@aldnjin 0ORPERIISOE the

formula R RAREONE6: ciipoting Of the Joramtita NRGRARIR,: ' 021020
@) none of R;-R,4 are CHj;
(i)  one of Ri-Ry4is CHj;
(iii)  three of R;-Ry are CHj;
(iv)  all of Ry-R4 are CHj;
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3. O her Pharmaceutical Excipients Pharmaceuti cal

conpositions according to the invention nay al so
w@ooopisHe7 one or nore binding agents, filli ngPEmER1086/021656

| ubricati ng agents, suspending agents, sweeteners,

() avero nfiR;-Rg erd GHs, pne sERV-RY, iis/@gs (il fret ane okl tR4g an alkyl

agents,. diisintegrants, effervescent agents, and ot her

exci f %’ﬂpgsevsa& _ aR OB iSar e known in the art.

(ﬁgaW%@%fRL-ﬂa lakd CAY A8 SPRERIGECIACIDS nd BRUTRILRAY I8 an alkyl
ct ose anhydrous, and various starches; exanples of

bi ndichgn afjemerencaboumatomsor eadrg;ul oses and cross-|i nked

(B LR S S TG i B R 01
(W 056 ¥ERAR, aRECHE dnbbORER 4 A0ISIAHC hifd &b of R;-R4 comprises at

m crocrystalline cellulose (ProSolv SMCCTM. Suitable
| ubr lesaiens hetevedtomi ng agents that act on the

TR e R IR

t al ¢ JeasSt @ Halogagj d, nmagnesi um stearate, calcium
stearate, and silica gel. Exanples of sweetepners are .,
Cany e Of Bi-ReararHp.fong PQRI'MQE@I%‘&I‘?L %@f@gflea%f%rﬁér@wﬂses at

xylitgl SQfH; harin, cyclamate, aspartane, and
acsuﬁ%gtn%ge@gﬁpﬁké@&gf flavoring agents are

(AignasveER(-Ry afd CHeembore «ffR NRFEE@)phetylbbiigeogum f | avor,
and fruit_flavor angd the.like. Exanple f

(Phles &0 8t RinkG 5 Sy SRES ShRsR i broTh kg SPemens
propyl paraben, benzoic acid and its salts, other

esters of par ahcédr oxybenzoi ¢ acid such as ) .
Swal goppewds includel bwiwed rotdinsitedde, kehpyalkeyiump ehloyide, benzethonium

. ..al cohol ,. .ph | i . .
cttorce ARSI b SRR SR B8 B lpiite,
cetalkonidih &b @e, Qktrineoigm bRsphidelecephinsiiamnebldriziel ¢eghydanep hattoluoride,
inert fillers, such as, mcr o_crystgl lipne cel l'él &§e, S
chlorallyimetheraming phigsie (Quaternivm-phio disitanadimonin shlpgde (Quaternium.-5),

' AN 1 )] of
ot AR T4 B B A SRR B T 2,

QuaterniAin-26& Qualernihilt 08 hematité\dimethytamime#b@chlbride bgkochledeagysteine

act ose. nonohydr at 0 dr ous, , and .
hydroch bR iR BERIAT AP OB L ey E i HisS irdeRe egtpign POE
hitifl ¢ ' itAdebyl e ite,
(o ERERARCSR4 e FRANAR LR, BlctoR Edticl it etoni

[ htly
stearalkopiws shionide,clopaplen hrgmidsy denafdngern denzesien mytigielgenium chloride,

i 5 T B e R 3 R o

HCI, iof@hi&®@! ideochile/sglumase Hydesdbdrideathylbeazafionium chloride,
~effervescent ag;;nt s, are_effervescent, coupl es 'Séch aﬁ d
myrtrimemHughyemide, aleyirimaniug chicridse pelyguaserniiie-d, pgfaipghydrochloride,
A LfioRf, USal iy dintyahis
cocabe i bARIRGR Dot S5 fcr e AR bl
propyler@liphfihe didgiidluaride, saitoydrimdeismacidords, dndbéxadecyBuintediil e
.carbonates and bi carbonates include, for exanple,
ammoniyPWofHdCar bonat e, sodi um bi car bonate, potassi um
'RARA SabiRRAL8SRIUAREGAPARALSe HBON S BEPrEREEOBAtRImiques
1;}%& um gl a;llcli ne carcbonat e, '}Ibi-l ysine 22 WO 2 0_7%53%7 1
known PG/ agS 2008/ (21666 Gurfasa stabrixess, arakepven phasmaecudistlsgpigicats and are

describe@:irtl Jetad 'l;,l‘ll 1 'H/dnd%‘é;é/ oft ﬁﬁrn%c?cdeiuggc]zl %x%z%rie%%r,‘ %ﬁﬁis%gm%]tﬁ%y the

American Pharmaceutical Association and The Pharmaceutical Society of Great Britain (The

Pharmaceutical Press, 2000), specifically incorporated by reference.
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the effervescent couple may be present. 4.
Nanoparti cul ate Acetam nophen Particle Size The
W@ eooposiei ons of the invention conprise nanopaPCT/Us1086/621656
acet am nophen, or a salt or derivative thereof,
par t B¢l es OthecRhimauaceaticalfExcipients aver age particle
size of |ess than about 2000 nm(i.e., 2 mcrons),
PheSSackitasal sitiR Acsvlink & the tilnantiod aialy aldWdnipise bRSS: more
~ than about 1700 nm, |ess than about 1600 nm less
binding ageais, AboareaBHiubiAating 3Eeh AWPSREIE 28D STrRctencs dlayorine
130
agents st iefo o, 1 888 LR, BB erd g SHes! FE Bl o ot
excipienBbGuth 8@piams ateda®wiianhadrout 800 nm | ess than about

700 nm | ess than about 600 _n | ess tha bout 500,
EysAmples 06 i e 2gms ate 14dossmpnatydiate fartossiBtivdiawp epdyarious
starches;lteﬁtﬁﬁlpfegﬁf‘biigs ta ﬁ?@%é‘\‘ﬁtﬁh@éﬁhﬁ&@@mﬁ%ﬁ)}%s—ﬁﬁ&dnm | ess

an” about  ess than about 1 nm | ess than
polyvinydbetoliddse, microcnystallbrsetlhlase, abduts Adcel HPTHS 1 med dvieet® B 102,
_ l'ight-scattering nefhods, mcrosco 0 th

microcrysi3syse 08, ABS RUAG I g sty e eceylosa Pap S PACETD: o

Sitdble ‘ﬂ%@g%ﬁ?, ih ﬁfl‘ing Qgéﬁts #P%: BRkhd fiowsiRBATihd fiRbdRto be

| east Yo of° t he acet'am nophen particl es have a
compresgll dlebBoidhlzatlicoh diexde,tsheinas AeosiS 200, tale stoasic agd, magnesium

wei ght (or by other suitable measurenent technique,
stearate, gpleiTpgcaggte, F)d, fkica %?inber, etc.), i.e., less than

E?)()Q/ﬂl?&eg %g g\geéﬂéﬁerslﬁ‘g Qn? Thtuds? 8P arfiftiaCbwestenth QU cHEARIFRE, xylitol,

ve-noted techniques. |In other enbodinents
sodium satchatie, dyalaprté, @spartatne] abicsulfout. B0anples of ayoring beants are

70% t, | 0 t | t 909% t t
Magnasigsin (FgmpTeR MATCRs Pt m S8 ToRd et DRPSTe i
Eg(?@gle‘é o BreBaV&uies %?éﬁdécﬁsﬁm?‘é&@at@,fmétﬁﬂ arfaB&0 8& Iparaben,

ctive average, 1.e., less than about 2000 nm
benzoic 48 8ndity sali80BhemestetsOpamahydeixybenznictacal sch ge hutylparaben,

i nvention, fhe | ue .fgr 0 of a nanoparticulate
alcohols gt ot o eyt Bl eps s en SRR 2b bty Suprgrery
compoufRisaéh 20%nedikéhiemak@draél nophen particles fall, by .

weight. Simlarl D90 is the particle size bel ow

Swithleln dduestinciude %h@l@taawmléﬁ asrepiapleiipere llemaiuch apy
microcr}gfaglg{%cellél'ose, ?c?s'g,te ig%éi@ QaIHBnﬁﬁ}%éﬂ%}éj QRRAR @R rfrﬁ)igrﬁlres of

I'Z€ers er I've anoun acet am nophen,
any of th fSRkbing! EdmbMabf dtudnheinelallc mivtccrgstallios celbulese, sushfaadevicel®
stabilizers can vary widely. The optiml anount of the

PH101 and diwi¢el{ (BH10% dpabensrsuch aglaciosrmenehydrase, lestesesmbydraps and

t he icqul ar et amj nophen _and/.or surfaee_ st abi.l i.zef.
Phamatggit T4 Sthodle S BhT PR R PR s iy an gyl g Ah:
sorbitol; BaérbidIdndPQhuBbse. and the surface tension of water

solutions” of the surface stabilizer, etc. 23 WO

Suirete dssrezamcichskzdobtly 2uwsiinket pelyyuyt emirelidanecogn starch,
t he acet anm nophen vary fr out 99 594t
potato iG55 FRisth Qe g Plsheh TR BRRbsCbil; Gofifidone

sodium 94% kB calbey indmbiarcbyherfght , based on the total

conmbl ned wei ght of the acetam nophen and_ at | east, one
Exariesof stiamypicenicagenisare pikyeraemigosplnesuchas an gregmicsacid and a

carbonate or bicarbonate. Suitable organic acids include, for example, citric, tartaric, malic,
fumaric, adipic, succinic, and alginic acids and anhydrides and acid salts. Suitable carbonates
and bicarbonates include, for example, sodium carbonate, sodium bicarbonate, potassium

carbonate, potassium bicarbonate, magnesium carbonate, sodium glycine carbonate, L-lysine
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The concentration of the at | east one surface
stabilizer can vary from about 0.5%to about 99.999%

wo e@mosdiout 5.0% to about 99.9% or from aboutP(lTY_?Z'SIOO6/021656
about 99.5% by weight, based on the total conbi ned

carbonatk, pndreigiine odrboiete. as Beraativeby loaty the doditmlbéagboratecomponent of
i zer, not including other excipients.

surface t abi
the effe)é{es%?gﬁ%qu? TaXRABFAM T cul ate Acet ami nophen Tabl et
Formul ati ons Several exenplary acetam nophen tabl et

for mubat | ORan i cRbIEDARGh AthopE Far RGeS  are not

intended to |1 the clains I'n any ;espelcet,.but f
t Q. lhde _ex lary.tablet .farmul ations, o
T O i Y b R B St Sayt oo e o op, g a st or
derivativdthetoo¥,gratticdes. wiioe have%%fﬁb@fé’aﬁe?éﬁb%&ﬁic@@ﬁz@&ﬁ@ss than about
conprise a coating agent. Table 1: enpl ary

2000 nop e Faicrenp) dess thawaoaihd Hpmedessdbareaborbt $A0) ran,iless thdn about
i no out ,50 .10 abo 00 H
1700 BB RS Nec (io L TRCROGT, A0, R BB e
about 1308RmaHesstthdn smua bmumﬁ,aessmmfr anat 1&@2 @g,qa%s t%ﬁ?aﬂo@tb 1ooto nm,
i apbou

o5 g 1 G RO HOBRBE) i i bt T s G St 600
. st Bkl 300 o S U A EnE Lo RS 4 B sou
250 nm, Nesgrilean aheus2@hma; less thish stioatil SOnH, less than abous 10@he162s than

l.ar.y, Nano icul ate Acetam nophen Tabl et ,
sbout 73388 R B RTIORE S8 horenbesyioR gy JRUES g R dBuicroscopy, or
other appfoPritie nadtbods. 300 Hypronel | ose, USP about 30 to about
50 Docusate Sodi um USP about. 0.5 to about 10

By angdtectixgravaseastpattode size efjesstthaoabousde0umm? #us yieant that at
F . 0 Lact.ose Monohydrat e,

last SO R et p S barkicleS OB barfPhe sp R RRF VBRR SRR heeroee,
by weigl@dbt by other aifitable @siremaitthnR, such@s BYWOoHRRE nuiber, etc.), 7.,

about to %§8ut 200 Magnesi um St earate, NF about
less thanpbgut %O%gﬂ%tl 290, W9 D7 165 Yo P ez 6 /abousseed
techniqué@ DinGotiRer RBRARhEHY ofNR0 ARBAG L Y RER about 60%, at least about 70%, at
least about 80%, at least about 90%, at least about 95%, or at least about 99% of the

acetaminophen particles have a particle size of less than the effective average, i.e., less than
about 2000 nm, 1900 nm, 1800 nm, 1700 nm, efc.

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

S. Concentration of Acetaminophen and Surface Stabilizers

The relative amounts of acetaminophen, or a salt or derivative thereof, and one or more
surface stabilizers can vary widely. The optimal amount of the individual components can
depend, for example, upon the particular acetaminophen and/or surface stabilizer selected, the
hydrophilic lipophilic balance (HLB), melting point, and the surface tension of water solutions

of the surface stabilizer, efc.
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Acet am nophen Tabl et Fornul ati on #3 Conponent g/ Kg

Acet am nophen about 200 to about 225 Hypronell ose,
wQ3R7aket ' 42 to about 46 Docusate Sodi um USFRCHDS2006/221656

to about 6 Sucrose, NF about 200 to about 225 Sodi um
The uogdeniﬂufidna!féhe Mrtabivophenzan yaryifoam ah@it 90564 tsabout 0.001%,

fom sbopf I gt G r sl el b BI04 el o on the tota

combineﬁ:’v&-?@@\éf ﬁl@%@@taﬁﬁn?ﬁélﬂ&ncﬂé’t ZedsporatMattace dtbilidargn@ Shdliding other
Stearate, NF abo 0.5 to about 3 Table 4: Exenplary

excipienNanoparti cul ate Acetam nophen Tabl et Fornul ati on #4

1 TP RSB APELRThOGBEE BB i alyPrBRIBbUARHS 1o

about 99$@QW o B uab.0us toZbbat FEG} orfronbabsn 6% isFababiodft, 5% 119y
to about 224 Sodi um Lauryl quate NF about 12 to
weight, baseslen the totalgomgjaedl 31 amijaphon Y ¥t JedshemR surface
crystalllne Cel | ul ose about 129
Stablhze%%ét%obb{n%f%e?%%%%% done, NF about 112 to about 118
Magnesi um St earate, NF about 0.5 to about 3 C. Methods
of Maki ng ENempiatytNantpat gcuiart Avetnninophedap e Formntations
The nanoparticul ate acet am nophen, or a salt or

derivative thereof, conpositi ons can be, n%de usi}g%,

Sewsralsxamplasy a?ﬁtqunﬁghe%%b@ﬁw ationsrare given bglopat fhsee examples

t
are ot B ) iitthe LAATRL B iy BERILE, B af?"él@é"éﬁf%@ig’é%%m
forrnulati:ms‘pﬁsaetarmmpmgvhldesmbdlﬁrhzadl irt the mie@igtls pditleninyention. Such
El ods of . nmakKi nﬁ nanoparti cyl ate conpositions are
exemplaty tgfi°ls ga8 efsp GRRPTFF L E1IB2EENt No. 5,518, 187 for
"Met hod of Grinding Pharmaceutical Substances; U. S

Pat Nt No. 5, 8 hod of
G inding Pharﬂﬁ:ﬂe‘sfi Ex %ll}i %hﬂ]yﬁitb:)i;%ls Patent No.

5, 862 O & | r—Pharmecedtcal
5ub,t_9,p,ge§,_u£@£§’0n§a ent : RQL: 3
" Col ACERREIoRheTh t at i on of NanoARQU PP e apqut 500

Pha@mm%nlﬁ_wmm%ﬂ&uw s;"
U. S| DPatsetetSodium,3J8B2, 883 f or | 4zt Mte abeutd®i pi t atijon

of | BkregaNEi cul at e Phar naceuf hbait 100 éndlounb0h Cr yst al
G ophsbdiMadiduiArsulfateNB.  Pat ent abut 1 16 2b6& 4932 f or
"M CTORESNBhSRIERE 1 Nanopal hp&H 158k abdiautpceut ijcal
Age "SHicificd Mierd Ll indPeilylBse At 30 (0 hbodt 3 €55 9f

e K > TPYEE5 i 90% bl 300 9
Magnesium Stearate, NF about 0.5 to about 5

Table 2: Exemplary Nanoparticulate
Acetaminophen Tablet Formulation #2

Component g/Kg
Acetaminophen about 100 to about 300
Hypromellose, USP about 30 to about 50
Docusate Sodium, USP about 0.5 to about 10
Sucrose, NF about 100 to about 300
Sodium Lauryl Sulfate, NF “about 1 to about 30
Lactose Monohydrate, NF about 100 to about 300
Silicified Microcrystalline Cellulose | about 50 to about 200
Crospovidone, NF about 50 to about 200
Magnesium Stearate, NF about 0.5 to about 5
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25 WD 2007/053197 .. . _...... PCT/ US2006/ 021656 U. S.

Pat ent No. 5,534,270 for "Method of Preparing Stable
woewgobEmparticles; " U S. Patent No. 5,510, 18@1/1/82006/021656

"Process of Preparing Therapeutic Conpositions

Cont ai ni ng Nanoparti cles;" and U S. Patent No.

5,470,583 for "Method of Preparing Nanoparti cle

Conppsitions ()TQBEI:J‘DI RIAPE T pids to
Reduce Agor egatdeflininof %m&{mﬁmﬁ%ﬂ fically
I NCorpPoratet t% f l:l c eftce—Ime—testl glKg -

nanoparteth-are uUbtu..nn"hﬂn onposit

di sp t op! P be utili 7pd i '1a Mtzm maﬁoilh%ﬁi daosage
f or mutlproniedoses ISR as | quid d| a4 émabouds s
aer osbBbensasiSodiventUSP  creans, cabwut 3itd elsbut 61 ease

f or nuSwdroenBIF fast nelt for rmul Aliboun 800 toyabphi 2352 ed
f or nu§&ti@MSuryl SalFhtef SF capsul Pgboudl€d ayafdut €8 €ase
for nuf kdEMondB G &G T e ease ﬁwu'f',‘z'b@{d P52 S
Lglmedglﬁplcﬂa@ﬁ :I\}fl*,d o%i‘jsi’ﬁ;l'lzne Cfélﬁff&e "about 130°to a%p 1ET35. f' ':r)
ot ol SORPOVIANNE, NEot or e Acat ant bEASIL LI {oaRapt 18 s
M | |F Wga%wméteax#% en_or a iR 04rto aboutdar i ve
thereof to obtain a nanoparticul ate dispersion
conprises dispersing the acetam nophen particles in a
l'i qui d di sper sTablededixemplary Nonegartioglagc et am nophen
is poorly sol wietaminoph&iveghley Fennhiiog #aechani cal
means Tn The CBhpeRBME Of 0r 1 ndi ng nedigg0o reduce|the
par t I gl &armiinbpnddl [ Ne_aceram TOPIEy 115 {ioHesiq €d

ef f LHWIJ%I:%HGA\?S ppat ticte—si 2B o 52 %10 B2 ot—redi um

K
can - wWat-ef 3 St oo,
bi

£ - buApeHs: *Y nol yet hyl cahou,? to.ahout By
hex alrUCrese, Fi/rnl A preferred abﬂ“ib@r@l WA um | s
wat erSodiume Lavel SnifstedNEn par t i cabout Etp dbout Buced | n
si ze liavtash MarobgdmteeNGT at | easdboahel9 ewbbaic24
st abi Silizi€ied Mikioeryralineatdllulae et yvun dPhembpay 134l es| can
be claNoasdvedhndl KR ONE OT NDT € | skl RLFtoSbaR 116287 S
af t eMNAET it Sflarafd NG¥_COMPOUNUS, o\ SHGH, G50 301 1 UETT

can beadded—to the —acetamnophentsturtace—Stabttizer
conmposi tion durlng the size reduction process.

Gt o VRGBS o SEBE PRl A Ak BlmORS GlirPoslitaf

Acet am nophen Conpositions Another method of formng

Th%nﬁ@samledlamdpmnmphm,@lr@ salt et derivatiphthereofrcompoaitibns can be
made i S5l Wpind i eucn 2B PrRaBo B ring.pr ipgplate emuision

techniqds A BxempHird RRIBUO 85maiting Asfdpdrtieal dubitive abént @omPBatisnd dte
t he presence of one or nore surface stabilizers and

describegia ﬂéﬁr 6§6 pategb| Methadselipiling panoppriselatacomposiiioas atstalspe

xBTS, LGN 304 0735 SSLASIL Py st

U.s. Patent‘ﬂNm 521,38 %for é@a'(t’piuem Mejhodi of GaindinpoPHaf@aceutical Substances

U.S. P M S0hod o MBS of DpindinecPhsgmescntihl SEbphos) hgS dRatent
No. 5, 6653§‘§1t fof “@o—stfcf &1}?1&1%@{1 |8£ R?ﬁgpagm V%g’gh . nm‘&%@icgﬁﬁxgﬁﬁs with

for mul atlo froms 007
Crystal G@V@MO@@E@Zl@%Pa’teﬂt No. 5,662,883 for “Co-Microprecipitation of

Nanoparticulate Pharmaceutical Agents with Crystal Growth Modifiers;” U.S. Patent No.

| e

+
i)
[75]
£
[¢)]
o
<=k

q
)-U
3<
D 1
<

5,560,932 for “Microprecipitation of Nanoparticulate Pharmaceutical Agents;” U.S. Patent No.
5,543,133 for “Process of Preparing X-Ray Contrast Compositions Containing Nanoparticles;”
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usi ng an appropriate non-solvent. The nmethod can be
foll owed by renoval of any forned salt, if present,
- -Waygoodiosdiysi s .or. di afiltrati on and concentr ati oPCDTS100€021656
di spersi on by conventional neans. 3. Honobgenization to
U.S. Pat€liNu, 15,534 129pdoit TMethad of Prepirany Staple ®rugdNrposdrticles3 U.S. Patent

Exeml qléjv hormgeni zati on net ho&s of preparing.active . .
No. 5,519¢d Atom dresess of Rispang Thesrpsgls Copmesitipes Haaamingdyanoparticles;
t ‘ . [1] . M R N
o U o K8 S 1590000 Sl N CEBANAR Comaiin
ChargedRhobplmlipiis o 8 ederepk ggregatidin g pi rod iwgchpae spesi iy finanporated by
acet am nophen, or a salt or derivative thereof, in a
reference qui d di spersion medi um fol | owed by subjecting the

THeTBSMEHHAnbLariONRE 4BétZRInopRer QnifRiHeRs bf‘&is?@%&ibh@&ﬁ be utilized
size of an acetam nophen to the desired effective

in solid endéquidydospge farmubations, suchasdiquidkdispirsioph galspaaresody, eintoents,
b d d i ize. in.th ] t .
s, AR R ok RAPEBRRDE S BB e

tablets, RP&dlEC HEISyiPRlcabefofRlaf6hs Bx téhddd relegsedforBlaRorsy plladHe release
stabi[izers either before or_after attrition. QO her

formulatieipeined smmedite wieage d epaiplledisirapreionmulotions ctthe
acet am nophen/ surface stabilizer conposition either
before, during, or after the size reduction process.
Di spdt si orMilliag td©bezin INamoparticilate dxetaminophyn Dispersians

arch node. 4. Cryogenic t.hodol ogies tq Cbtain )
Vg 49C BRI BPRN A B TS RRYPICS ety ﬁ_ooc?%almal@ﬂ%namwlate
dispersid’f?éoﬁ’xggisgg disHrh P the deGtaflBRiphet pARBRP & 4 ligkii&iPersion medium in

acet am nophen, or a salt or derivativethereof, _
which the@pgtarginopben ispobsly spiuble, follewzd hy applymglmephianicglSaedns in the

Thi s. t.echnol.o conprises, an or.gani c. or. organo 0
presence gh G To10i4 uredlir B RETC s e o ip PRy B dRgHes
effectivd dVicRigh ParticT 97¢2 THeYDGRA6h Mbditintban HeCTor @8arhpleWrsler, safflower

) ni trogen. The droplets of the acetam nophen solutiagn
oil, ethanql eldangl, gygqesinepelyethyleneslyceldPRGhihpxans, or glycol. A preferred

dispersio%r%gai Iig%{einon and particle growh, thus formlating
nanostructured acetam nophen particles. Dependi ng on
ThHeacehmirophat padtieedn besrgdicerhimside pr the @ssbme of at least one
condi tions, the nanoparticul at.e acetam nophen .

surface sﬁ%)alﬁea CROZHY HA A CRENYIRRGD PHEFISH ERLDR ERRDYh opgyor more

surface $tdWR1idePOA R 1A 1S4, €Bthel BSMPIUniSI88h &sldFRiny &k bBE&ded to the
renpved under conditions that avoid aggl oneration or

acetaminoppemsurfpce stabizenempnsitivosiuang pwrsizeokdectionprecess. Dispersions

o e nERIRH TR BRSSO W it e i varemt

nanost ruct ured acet am nophen particles with greatly
enhanced surface area. URE conprises an organic or

or gareaquddeeipifation foRbésin Nasoparticwa{en wi t h

st abi | i zerAcetaminopher Cootpositions ubstrate. 27 WO

2007/ 053197 PCT/ US2006/ 021656 5. Emnul si on

Avieitien didtiogl eSotmin@hthadasirbéhnapaaticeiateadcetadtpdphen mpsah or

derivati g oh BRI, AOSTARORBAIoRy THs G egod of preparing stabl
dispersions of poorly soluble active agents in the presence of one or more surface stabilizers and
one or more colloid stability enhancing surface active agents free of any trace toxic solvents or
solubilized heavy metal impurities. Such a method comprises, for example: (1) dissolving the
acetaminophen in a suitable solvent; (2) adding the formulation from step (1) to a solution

comprising at least one surface stabilizer; and (3) precipitating the formulation from step (2)
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derivative thereof, conposition is by tenplate
emul sion. Tenpl ate enul sion creates nanostructured
waec@vasiipbphen particles with controll ed partiPCEUSI026€021656
di stribution and rapid dissolution performance. The
using an apprpdate oopsolyess) Tha n@.ﬁ‘thﬂd ganpgtietlo wieapvehedtany formed salt,

o338 8 ! O W By P B3, B4 o

means. particle size distribution of the acetam nophen
particles is a direct result of the size of the
emul sion droplets prior to loading with the

acet gm n0|ﬁ10 nfﬂ'a%ﬁr{)b ch can be controlled and
IR o TR T,

stability is achieved with no or suppressed Ostwald

Eﬁ(bﬁgﬁkﬂ?‘ Hom%%?z%ﬁ%h@ Hieltﬁbds bbSrepsdg/ e aght WakdParttfubute

and the stabilized nanostructured )
compomtimﬁsmwrdmph@hnﬂé& PasemNases 10l 8ofpes Brwcesyaif Pepgring Therapeutic

Compos 55 0, B8PSR0 S EEhBU R AP Ao ot

acetaminBhdi) @6 a 841t disdehigatithbienn) pak ligeid| ddpershaahediumo Mikwved by
Conpositions of the Invention The invention provides 161‘
subjectingghpdigpgsion mh@a@,gqngzas% sspneathe prgiclsrsizgpt an acetaminophen to
a i :
i s B A OULRR: Ak B B et
in the pré@n& ofsti bastaine gurfadef seattiizee. Adternatively, the amhqmmophﬂmrpartlcles can

npri sing an acefam nophe Odl nt t he
be Conta?tﬁﬂi/%tthl%'ﬁ Of frIPE° %E@P%\Fﬁaﬁfg‘ﬁﬁéﬁ“% g(gp P’f% Ol
compoulﬁﬁ CRLAADE Qi h:aﬁtb% Rdasdho (R %e%ﬁﬁkﬂ)ﬁéﬁﬁshﬁfaw s%&&h@& ,composition
ave a bioavailability that is about 50% greater than
either beﬁare,atwmgt oroafigt thedineagduction procasso Risprdsiee caathermanifastired
" gl g f) r {laout 20% or about 10% greater. The
continuogSlyon i} 3 PR MO he i nvention are useful in the
treatnment of aches and pain, and reduction of fever
and related conditions. The acet am nophen, or a salt
or déki vat@rwég‘tm%WE%hOd‘ﬂ@gf%Wgaé‘f the invention can
be adni niNanepaxtiqudats ArgtmeiaophemCampositianent i onal
rreans including, but not Timted to, oral ly,

c}} 9‘&%151?2 Cfl%lf) o ém?s Iaﬁ‘g navn8pg1§1ﬁg 2 tagﬁ g C§p%619 or a salt or

derivativeRhdr8st, SdBpdaidnlis b UhraD Mk ying ité hqmaqsnaj | 'Phis technology
|ntraper|toneally, locally (e.qg wders, ointnments

compnmrand:rgqssq oOr EANPSqREAys sQlition el méamm@meawlt ahiligegs, which is
injected B{r%éig 8rny0§%rlﬁ§ 115&1dnlucﬁ %@hlﬁﬁh n&ﬁ%ﬂs qg.etdi) ﬁﬂégg{;fn fgl% égfn@lphen
solution TiRezd £ aFBte RAfActnt toanthiMire] oeystalliratipn bed p&ﬁdle growth thus

i nter changﬁabl y. 28 WD 2007/053197 PCT/ US20 ﬁ% 6
formulatingRagesrIcHHed S AHBPRANAAsisse McDPRting AP S }?e yoivent

system aﬁ@ gpcf ﬁ%’t@ng’ Gh& éx}ﬁaﬁﬁﬁﬁ% RBlagisdfikh bertRAY M BavRi varying

ueo ut1ons, sSpersions, suspensions or
particle mntﬁhslocgys ,In ﬂmdscﬂatmm dtw, theoutiegen andsolventiome ranayed gnder

condltw@( Roud eselarnthis & Tl SR RRRRRR T or s
1§me§t@1‘y"t€élﬁ1§log‘9&o el ke Sapifd Glebtlh® QURB) Bhy also be used to

ano pol'yol s (propyl enegl ycol ,
created qqawm ywms@u@md @petarguwbwmparu@lﬁﬁwﬂh &raajly ephanggd pugkice area.

URF COIW IdSCIS ﬁjﬁ éggtapl ro?%%ganoacﬁ%%ﬁ??&l&tmq“) cgtﬁﬂl%lpﬁéﬁl t;h\é@abﬂﬁe)s onto a

C esters SUC

cryogenicls@b&fate.
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fluidity can be mai ntained, for exanple, by the use of

a coating such as lecithin, by the maintenance of the
WO e@aiosag particle size in the case of di sper sSPONES20861621656

by the use of surfactants. The nanoparticul ate

acet am nophen, or a salt or derivative thereof,

conposi ti gns may SQ CO| adj uvants such as

pr esdrvin ‘“E‘PPM h‘&ﬂﬂg‘g % éﬁbm 2 and di spensi ng

agent s. oBRaticy t@)AC?‘HH“@?Rﬂ/ﬁ“rp?ﬁ‘Pﬂ%‘E?%r gani sns

can be ensured by various antibacterial and

@ﬁlfb 3 nﬁlgg rog ? o t g]% %%QI&F%%}]HB&F ﬁﬁ&ﬁ&? aE&Arﬂfn%PHérP Iag !:1 salt or

denvatlvé1 ek dod tﬂoﬁlﬁo@lﬂoﬁﬁé bigleeniplaé emulsiony éi’elmqalate Hmhlsam aedey s,

sodi um chl oride, and the Iike Pro%}g{fﬁg EE}sor ption
nanostrugsred ectrminaphampatiphawith cenfrolled partisle e diswbupien aryhapid
s i P 09501 o1 AN 2BREGH 10 i

swelled Widh #Bof-aquengkolation comsrisitg the acetarhimdpherband stabilizeot The
psul es, t abl

particlo sgeapiingion of s aieraRhonbpgetissib s eRENRE R AR e

emulsion! cﬁo@gt@“ fio Wa@ﬁg Jithl tB&adetMMBotentdRopdty WMIch 9an b&dontrolled
ne or nDre InerT excipients (‘or carriers), such as

and opummki imthisgiroeess. etheunwL tirenghshlssish aseof gobyents andestabiligers,
nders s starches r
cmtson SIS R RS B0R e LR A8 FrpBEL STy
solvent aAS wafdr REQeRNBY | 68 klﬁdﬂtﬂﬁl@zed&iah@slﬂ@bﬁﬁed adéealnﬁhd)phen particles are
qﬁo}la%él nyl pyrrolidone, sucrose, and acaci a; %
recovere ipusrrcstaminenhen paicles aogphol ays Qﬂnéqer?ﬁlé‘@?’%f’c heppropriate
S agar - agar, cal ci um carbonate, potato
Contmlog?l%%&l é&%ﬁ i§§Séh alginic acid, certain conplex
silicates, and SOdI um car bonate; (f) solution
Ix et aMzkftheds eflidsing theNamdfarticulafeg) cetipminrqphienn
accet}bmﬁtdsttﬁmss;tﬂclib hsreqtiod er nary anmoni um conpounds;
(h) wetting agents, such as cetyl al cohol and

Tgﬁélc Iggﬁ?%%o%)d%g g da?lﬁ %)of(1+9r%é%ﬂ%q5 ?ﬁmlg?}g % ?ztgf:tléf'h%dpﬂen, ora

salt or de@@hﬁvwmib&bﬁ afi atsgbjedtr§neisa mRtmideangiices @eally edministering to a
) pof(tyet hyl ene gl ycols, . sodium]|auryl sul foghe, f‘ﬂr
subject apjelfeeieamaeyat bt COmBQSlt%mPélémgta&tﬂcsﬁa@m §2-pfi 908,
embodinfei€o RS AARN{iGE, TBe a iRdphén %&'ﬂngﬁ&@iﬂ éc%{)l‘d@ﬂce&gﬁﬁ‘ t@ndard
L1 qui osage forns or oral adm nisfration include
pharmacgitinetivamrectidechdveya MQmﬂalabiyéhatemb@t 60%, gregsen thpnp gonventional

dosage fi Sy pgns I@ h %{ ﬁl@gﬁt' 3%(1/1 grgatgglggg%t 40% ﬁsz%oult ?&A)rggerza?és}é

ThB %6151P Qéﬂlé&%ﬁh& PR UnYard 8RR tHtecatfiént oF uﬂ’ﬁ:s afd paiheind
her solvents, solubilizing agents, and

reductlomﬂilﬁesqalfanérrslateéﬁéh@ﬂan%/ enul sifiers are ethyl al cohol,

0 | cahol
ARG S P Sy 0L o e
adm1msta€a' &d@gﬁgédtar%ﬁﬁﬁconwmbnhlaﬁmb yiedhding, but not limited to orally,
- but yl enegl ycol met hyl f or mam de, 0| | s, %
rectally, S SHEAING PRICTIEA B RO TOG BTGB T STOGTGR1S)

Rioheald), Yoeall wders, ointments
mtramsté?ﬁ%l%yéﬁfi‘@ﬁdﬁ;a JSD %tfaﬁglﬂa 7 e e F())oee;/ gjt e e:ﬁge%y%% de 5,0
or drops), at hya ‘auncdl mstasatlspnﬂy Fonised hereinpthertenat ‘LﬁuéB’«belS pépdge mean an
nces, e like. Besides such,iner
il YRR AT A B i A PR G 1 B P subdect
may be 3BE thi@ehMREEIPY  agents, enmulsifying and suspending
agents, sweetening, flavoring, and perfum ng agents.
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"Therapeutically effective amount™ as used herein wth
respect to an acetam nophen, dosage shall nean that
welomagssiphat provi des the specific pharmacol ogPCEIS2006/021656
response for_ which an acetam nophen is adm nistered
Gampesiiognsuiiableder parperal Byectign mayicomprisp BRYFIQIpigylbpacceptable

sterile actlfgl?st% a dﬁ%%sn o?ut?dﬁg,rh@%dﬁﬁ ségx?s%ensﬁ&%ar : ﬁxéﬁiﬁl&ﬁl L4 sterile

powderssuibjeeistitution intp atetilecinfeetablasvletione owillsperslons aExamydedos suitable

effective in treatln t he, di sease scri hed herein,
aqueous @i AONAGHEAYS 152 1FE &5%5@@0 IventgQayghic gfs w%@awaﬁw&lpwl

e
potols (G55 5T e LY L 1035 e bl o,
vegetabla pis (such peolivieil) and 1m&twh@@ganmasmrsgglh asseth}z:qule'ate. Proper

Auidity Gaf G el b PRI P Wi ote SaRne S e SRS B IR
mamtenﬁfcg B EHe H6qAFR PRk ROz A tRE 8458 18K BRPESIBNE, AR BY the use of

determ ned enpirically and can be enployed in pure
surfactarftor m or, where such fornms exist, in pharnaceutically

Tﬁ% ﬁép%%c%& 5 che aé‘lfellihg }%‘pﬁ a Palt 0 H‘égv%t%g% éﬁ& H&%g&?t?&ﬁqnay

also comi)@l@@ @cﬁhﬁdn@kﬂ@cl@fas pﬁgerivﬁi\g?%ltmg, ¢maylsitfeing,aind eibpeasindigents.
anount of an acetam nophen that is effective to
Proventiomphih EE0VHE O rréférwrg@mﬁ@&@m Be pRsipRSyeyarigps gntibacterial and

eS8 oEATRS B SO RS, S B LDy s

be desirzfﬂ)%ﬂonﬁﬂuddnemamemgm:ts @‘uﬁb at sughi‘sescrduun ehkohde and the like. Prolonged

.adm ni stration, the pote t ni.st
absorpticji et i FHEHIAD] hirhaceabies Be a6k bt Poneiebpy fﬁsh‘fe i
delawng%?@rf)tlf)@%ﬁﬁ{e?s al@ﬁﬁﬁﬂ?m@ﬁb&ea?ﬁ%@@gélhtﬁﬂs may contain
amounts of such subnultiples thereof as may be

&w@éaﬂosagerfm foporahedrdmistiatido insludes bukiard ndj dinitpdde seapetes,

tablets, pﬁ \Al%?ég{(}F TSy ng %argﬁ?ss e%}'lél‘nloso&g%%g%%lfgn% ;t/}g ra}rctelt@Q X%qrnt 1s admixed
with at léa%%ﬁ & thé fb@lo%lge @nensleoner indrt Extepierte (drld:laﬁ{ers)[ such as sodium
hysi ol ogi cal response to be achieved; activity of the

citrate Ofsfﬂié%:lplﬂlﬂbp @lmte &b) fé%ﬁ@%@ttﬁmrs Sy 28 plagehes, HéCtgi?eé‘FGF‘PS@’

glucose,%gnnﬂértg Q]?]de %ﬁ{fg Qslat ¢ gzgl e, %I}f:g%s S%I%Sﬁﬁ’g %@gﬁ%’loé’éehlgﬁfates,

gelatin, polmnplbyﬁdmddmbmmse cmgd acaaid; e{d))lﬁume;htants sucrhaaS| ghygerand
rate of excretion of the_age t he durati

(© disiniegdngonenis Rt AEERET NBI AR B IO ST HBie g oleinic
acid, cermlﬁ thpiBx Sifiesikd, lafid 8EkBR cafdlate] PsIl@EInORrdRs, lsulD@hraffin;

e medical arts. The fol |l ow ng exanpl es are given
(8) absotpthlon labeeddratatsesucheas gratsmaty ammeniunbeompaundsidh) wethag agents, such

howe
s cety! {0 ARG RO pero B Reapt T ABEER h ALl vebichlE and 6
lubricanBQ8iféhlak €N calcithe b, HRBAESIR Stehte] §tﬂ1dq:)(ﬂymhﬁ6nﬁbgl§/cols

should onl'y be linmted by the scope of

sodium o0} OEe.07 nREHresHHToR; 21 6HBUICE BhiSE, mﬁiaftﬂl% @gg?ﬁ?g%ﬁms
mayalsgggrﬁﬁfﬁ%glffeh%gé ( ed herein, including U S. patents,

i ncor porated by reference.
IEywidlogagt foines foriofad scknmﬁstxtahon; ireheiephernwesuticallyaepptable

nanoparticul ate acetam n onposi tj ons usi
emulsions, sPIH1QANSE HIBFIFERIS GTYEURSY aréﬁ?qp%"ée%%? fiqr} toganacet itophen, the
liquid d@sggéafbﬁ‘ﬁls HagRE hQ@mgft RS %ﬂﬁﬁﬁ%s@@ iR, Wichhs ¥ar or

nore suffacé stabilizers, concentrations
other sobfhmmmdublﬁ‘mhg zefts, bl owylsifiess. rﬁxemdiary amalsiffersrarecithyd @lcohol,

isopropy%lc%ﬁgl?gtﬁgfl c%;bo%ate, ethyl acetate, benzyl alcohol, benzyl benzoate,
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NanoM Il (r) 0.01 (NanoMI| Systens, King of Prussia,
PA, see e.g., U S Patent No. 6,431,478), along with
wG®705xepon PolyM I (r) attrition nmedia (Dow CPEerUSZNG/021656
(89% nmedia load). The mlling tine and m |l speed,
propylenaglgcolf b3- tpmelpmgadob rdlmﬂhbé]é@maﬁmdmﬂﬂéi jugh a3 eottpngesdilown

Tabl .
ol 5L S0 3+ G 55 RSB L T L g Sy
alcohol, %llylaﬂrl}?&n%lkl&ols e e Bsdérs @NsOMBitaT, oialixitEes bf tRsSadetinces, and
W mn:- 1 5% (ww 2. 0%(vv/w Pl asdone S-630

the like. 93% 10 60 2500 2 10% (Ww) 2.5% (ww HPC SL 87.4% 10

St ey gy AR USR8t BRPd Ot ik WilhalO WS hvetting
agents, eﬁﬁﬂs'iﬁﬁx@% aill shsPer(divprgenie conamterimmy fAavoring, 40Ppcfuining 2gds.
asdone C-13 87.4% 10 90 .28Q

“%fh@qapwtwyllmffm\fﬁ@Bwentcﬁi gyedgr M?w?sn?@bweﬁs?’f@aﬂmophen

e 45 ) 5 B g P g

acetaminophsy 1sladm1malte&d3n disigmificafOf6nilyerwf sihj&sts imend oﬁsnchateatment It

is emphagg%g Bt 5@%:;5385130 a gé{eef&;gll%%)é%fmer 338 %\/&%% %E@@%& ina

partlcula(' hRkanse W?@'h@t ﬁ%afs’ﬁelé}feggvgﬁl%éatlﬁg}hthgeag/@s(dé’édeed herein, even
lecithin % Tyl oxapol 87.5% 50 90 1333

. 9
though sagivlgsagads @e@%i @mﬂmyapmtmﬂb nﬁfe@vsgmowt’ dyotaepegbilled apthe art. It

o b N S S

oral dosdd@8 Z ik EeldFedlte divddevels d0%edsufed)in Bldo% (W w) Pl asdone
9/ 32 87.4% 50 90 1333 0.1% w w sodi um | auryl

Qnel afardingrveskifl wilbeppeesiase that eiferdivaamountsof a3 aesiraingphen can be

R e ey

pharmacghiadadly atcspyabl sty est@nospradig form. Actual dosage levels of an

acetaminophen in the nanoparticulate compositions of the invention may be varied to obtain an
amount of an acetaminophen that is effective to obtain a desired therapeutic response for a
particular composition and method of administration. The selected dosage level therefore
depends upon the desired therapeutic effect, the route of administration, the potency of the
administered acetaminophen, the desired duration of treatment, and other factors.

Dosage unit compositions may contain such amounts of such submultiples thereof as
may be used to make up the daily dose. It will be understood, however, that the specific dose
level for any particular patient will depend upon a variety of factors: the type and degree of the
cellular or physiological response to be achieved; activity of the specific agent or composition
employed; the specific agents or composition employed; the age, body weight, general health,
sex, and diet of the patient; the time of administration, route of administration, and rate of
excretion of the agent; the duration of the treatment; drugs used in combination or coincidental
with the specific agent; and like factors well known in the medical arts.

The following examples are given to illustrate the present invention. It should be
understood, however, that the spirit and scope of the invention is not to be limited to the specific

conditions or details described in the examples but should only be limited by the scope of the

30



31 WD 2007/ 053197 PCT/ US2006/ 021656 Supplies Ltd.,
Ashbourne Co., Meath, Ireland). The m croscopy

woeb®ensHadT ons for each formulation are shown PET/U82006021656
Tabl e 6. Table 6 Formul ati on M croscopy Cbservations 1

claims thph rlewnekléraferengegridentificd berctminebysieg Ut pajsaist are hersbpexpressly
mcorpor%ﬁ@ﬁgfe ge{}émtl on in this sample. 2 This sanple

ery wel | di spersed with acetam nophen

Examplefyst g grovvth or

nanoparticl es present.
clearly evident.

Br owni an noti on was al so

There were no signs of acetam nophen
acet am nophen ;particle

TElSe i?)ﬁéo%@f)f AL ext é})‘@(?e #and %cﬁgésa%?tgﬁﬂo%ﬁgﬁ ve

Hilr\gas]to

I Mer si on I'S nanoparti cul

compos1aexfsttamgrmnbemcorﬁhmmdmtotf o fdck Gtb{limtss) acet am nophen,
2.5% (W w) hydr cel | HPC- SL)

An qgua;gl{ %er%bgé%{ér 0 p%qﬂ ﬁwomglj %3 Wﬂ@s@%ﬁﬁ mpxe surface gtab111zers
at the co{%ﬁéen SR RE ng?é(blfe 3l b Q¥ nxga%iﬂeldriﬂ af19mmt Bl 50 A MHafber of a

nanoparti cul at e acet am nophen .di spersi on appear ed
NanoMﬂA@I(] 01 @Namphhl édstetms,dﬁgllg@ﬁ’mshle EA; sﬁe e.gu WiSoBatest o $,45%1,478),

along wi

acet am nophen
Browni an notio

Ciengt Bene iR A S

°8"n

nanoparti cl es.
There re

tieh (PR R R e

milling tfne ¥ HilPHTRA BsATBNBRpArati GO ALK fEENSItRInYs AgE bIIWRI AlRMle 5.

There was no sign of
also no signs of

un-mll ed dr @ﬂbde §s tAaktanginophgsFamulation. 5 Ther e
Sampled ppeamidoplen | be a Sucfhce@fabitieeyG) al r pHeibnited |eM@r | |aVMlilling | Mill
t|heougtmetien the sanple, which may b¥ater et Helumsghdime | Speed
darticle fldcculation or _acetam. of&h gr {ak)y|| (min) | (rpm)
1 dr o@fHw MM@B@MW% anolQrtli cflg | 2500
2 gr eSERTWHondy W/“ﬂgPﬁ' an not | of’Was |ob&er ved?? 6| 259
gore acet ani Y @ﬁv)og &ticles here présent iln the
. Qc,usaesou U e
3 oy % (wiw) Phdraactaf 60311~ C P 8‘P dbp MUt T syt 1333
vias oB ervecpl aere a. -l ot of I|ke crystals
4 ¢l UW@&/&)OQFQG%M“%Q [3the’s nm_,@%, ~Opgre 90 2800
gcet am nophepeanngpafdiidat €33er e present jin the sanplie
and Browni quo.1vaqtviv) decaBolizlad® observed. However|, there
viere a | ot ZDﬁodnmmdlﬂ ike crystals evident |and the
5 sanﬁﬂ"/e(“a\p)peéﬁﬁéé%sxe/wéhéﬂoy(l’moo@mﬁﬁaL edt.1%nd 30 20 1333
dggl oner at ecﬂ (Popxgaip8Scet am nophep nanoparticl gs were
visible /\Ahi ¢9-18f0 £ sate nrggtsiyon I—l?(\j/\‘g\v er 5 t ?81333
6 ; 9 W g o
rmaj &1 €YWof ﬁﬁgﬂ@é@g UFLH ayed rpd-
2.5% (w/w) Tween 80 (Polysorbate
80)
7 10% (w/w) 2.5% (w/w) Tween 80 (Polysorbate 87.4% 10 90 2800
80)
0.1% (w/w) lecithin
8 10% (w/w) 2.5% Tyloxapol 87.5% 50 90 1333
9 10% (w/w) 2.5% (w/w) Plasdone S-630 87.4% 50 90 1333
0.1% (w/w) sodium lauryl sulfate
10 10% (w/w) 2.5% (w/w) Plasdone K-17 87.4% 10 90 2800
0.1% (w/w) benzalkonium chloride
11 10% (w/w) 2.5% (w/w) Plasdone K29/32 87.4% 50 90 1333
0.1% (w/w) sodium lauryl sulfate

The milled compositions were harvested and analyzed via microscopy. Microscopy was

done using a Lecia DM5000B and Lecia CTR 5000 light source (Laboratory Instruments and
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formulat?(ﬁf

i ke crystals which appeared to be severely
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Toinulgivay @0%wee) acctaniapphen32. S UEW2 6D iy de318dpyl
) @611IBSA36 (HAGISLY, mdFolfivat) dovuddie saaSmpy

Qoser vat
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2.5% (vv/
| auryl
acet am r

{h

INMRfostHPYBK & ftfoinkd e da lfélldizﬁﬁgﬁﬂnﬁlg%ﬂ taissample.
%@%ﬁn&ﬁ&ﬁf@ﬁhéﬂé a&&mlhéw g gareaqRnen,
thou

3 G o)
ﬁfaﬁfﬁmﬁﬁa K g«i"tgl ﬁfﬁfg@ o

2ZO0Or.

Wat-er
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Vitam n
t hen agd

Pﬁ’@f £de? ngé}feﬁ ¢
is %ﬂpé%%esgle F%f‘tﬂéﬂ“ BRYH ¥ﬁ§$ﬁg mefaigd aggigyninophen
rengertidles dhere wasessigp aEBrREiaHMENG. Lhetgyore
iatsofngl signaioh yn-volled dmgdsysids praystalrgrowtiihe

results
Mean D5(
(nm 2?1

Particl ¢

Aiheresdppoared ad bovailet of atysta] 1@ likeaBhEridlGhaghdw the
) sEIAPleD@hichamiydtat dcetanGopien particlerfficculati¢mon
abetam@ghéSeraal grawtie : Thohe weRvopRracetatidiphelN

' nBhGRridle prédenit. Mifvever ab BrbWHRN &ibtidh SRR obsled.

5 e 3
di ssol vd
mat eri al

CJI

%o aacEt‘é Eh Haﬁ%ﬁ%c!’@ heerPprebét 'IEF‘@E:% le but
gy df Oiah lﬁ?cﬂfon st
ke cngtals' SRRE

1ﬁd

Pul‘t \¥
t hat no
sanple a
seemed \
successf

SogteacetamyAaphem, farnapatic
FRIPYVNBA mormléwszfé?@cp Frvedd

é@«}rllhﬁ grystals exidephand the paaple APResfskseierelyzlocculated
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8

Some acetaminophen nanoparticles were visible which displayed
Brownian motion. However, the majority of the slide displayed rod-
like crystals which appeared to be severely agglomerated.

The sample appeared to be well dispersed with acetaminophen
nanoparticulates clearly visible. Brownian motion was also seen.
There was some evidence of partially milled acetaminophen particles
throughout the sample but the majority of these were no bigger than
2000 nm. There was no sign of acetaminophen particle flocculation
or acetaminophen crystal growth.

10

Microscopy showed acetaminophen nanoparticles throughout the
sample to be severely agglomerated. There was no sign of Brownian
motion.

11

This sample appeared well dispersed with acetaminophen
nanoparticles visible. Brownian motion was also clearly evident.
Some isolated acetaminophen particle flocculation was also observed.
There were no signs of acetaminophen crystal growth or unmilled
drug particles. Figure 2 shows a 100x phase objective using
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Thllﬁes aqn@@agla@ m croscopy fesults, |[seenmed very
2 U Nusdigsultdvailable: The hdngdrdciliee Wa$ Nofya SUCKHE ambpakticulate vitamin K2
najnogatitdpbal dip@siacehmdicana e n O SEET ST Oish@kieAM a8 §4110R in color
s %ﬁvmn awded te the ditewliths  whi ch i ndi cdtaedappuesd to have a low
pr tisseppirdiberg wpenotlight seatiering | 9637 5609 vis8BOBWIRGABResNd easily.
Palr %n%!PEse%'Fdzdém FRispddiighigo 38 WD 2007/053197
Pt §§ng ?ﬁ e 1, the sample Bgsed on the microscopy results,
was white 1 rmally indicates this was a successful
the presence of nnlled nanoparticulate drug. formulation, as nanoparticles of
acetaminophen were observed.

3 494 409 818 1091 N Particle size analysis and

microscopy were performed on

1340 1429 2462 2795 Y harvested material after the 90
min milling processing. This
formulation is acceptable as the
microscopy analysis supports the
particle size distribution results:
when undisturbed (i.e. no
sonication), no flocculation
seems to occur, and the D50
<2000 nm criteria is met.

4 No results available: The nanoparticulate N Particle size analysis and
acetaminophen dispersion sample seemed to Y microscopy were performed on
dissolve when added to the diluent in the harvested material after the 60
Horiba reservoir. This was also supported by min milling processing.
the observation that no light scattering signal
was observed during sample addition. This Based on the microscopy results,
seemed very unusual as the milled this was not a successful
nanoparticulate acetaminophen dispersion formulation.
sample was white in color, which indicates the
presence of drug particles.

5 9637 | 5609 | 18006 | 23753 N Particle size analysis and
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TABLE 10 Sanple Mean D50 D90 D95 Sonication Comments
nmnm(nm (nn) ? No post sonication results avail able
W@320070831y7 m cr oscopy were performed on

transmttance reached about

100%

| anp PCT/US2006/021656

harvested nmateri al

after the 90 causing a TABEE|lhe" error with the
Samphoy iMean i D56i 1]l | BYOpr pceBSS ng. SEfeAibnON the Comments
m ¢cr@saopy (mmapyl tGmpnd ghe)sani capi on particle size
dat &p pbshiogicakiasrequli availabl 6BS ST YT TOT NUT PficfBbop Pwetdfeeformed on
607 lagp GdnsBbidrice MadRat dbbie @51 ze |anal ysi s pievestddndd®ri®id@er the 90
267 Faug &7 baselive crroswithphe Hugbe pgr f or mned opminhéllivgesbéeding,
material after the 90 mn mliling processing. Based
on|the mcroscopy and particlle size di sBastdnutliearicroscopy results
results, this was a successfyl fornmul gi"f 8i§;soniestionparticle size
D50 particle size was |ess tHan 2000 nnfa7 13 gs7n0b Bsygeosstul
CAED fanQ Pat4-i iz e—anatvsi-s—and f@l}qal%77 '—_\1ﬂ0
6 ;g Lo 110577 Nﬁ@ o bz,ﬁ,l ;Z@ i N R %tgg e analysis and
£+ pertort
ol el 1A bt &2 (el m 157 ]| ngYproclgs, bl i Eerformed on
onfthe mgroscopy and |[particlie size di s,{nql ﬁépq essing.
results, |this \Was not |a successful f orsasddah i Micréicopy and
33B855 368745 660533 727928 N|Parti cl e [sjatiele @iBdadistSuSon results,
and 35565 37700 64407 [71786 Yy m cr 0ScoOjpirs weyasuccessful
pefrformed on har vest ec mat erijlal after |[tfeuBdon, asitie D50 particle
M-ngp ncescl ng ed_on tthe mcr nqﬂm\waﬁpﬁﬁthaHZOOOnm
7 pabt#le ki 33384 stSrl|58ut i 08esul t SNt hi %art\ghélzwlysas and don
sugce&Hf uI 2H76r quiE0Pon. 534287 1787254 |2B7 KPS akg’tnhe o0
sige analysis and min milling processing.
Based on the microscopy and
particle size distribution results,
this was pot a successful
formulation.
8 333855 | 368745 | 660533 | 727928 N Particle size analysis and 1
microscopy were performed on
35365 37700 64407 71786 Y harvested material after the 90
min milling processing.
Based on the microscopy and
particle size distribution results,
this was net a successful
formulation.
9 187 178 254 287 N Particle size analysis and
microscopy were performed on
270 264 363 393 Y harvested material after the 90
min milling processing.
Based on the microscopy and
particle size distribution results,
this was a successful
formulation, as the D50 particle
size was less than 2000 nm.

10 No results available: The nanoparticulate N Particle size analysis and
acetaminophen dispersion sample seemed to Y microscopy were performed on
dissolve when added to the diluent in the harvested material after the 90
Horiba reservoir. There was no light scattering min milling processing,.
signal observed during sample addition into
the reservoir. Again the sample was white in Based on the microscopy results,
color which normally indicates the presence of this was net a successful
milled nanoparticulate acetaminophen formulation.
particles.

11 282 | 269 , 421 I 469 N Particle size analysis and
No post sonication results available as the Y microscopy were performed on
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270 264 363 393 y microscopy were perforned on
harvested material after the 90 mn mlling
wEe@cesHINg. Based on the microscopy and partPCI/ESBIe21656
distribution results, this was a successful
formul ation, as the D50 TsBLEdloe size was |ess than
Sampi’é”(MéHﬁ 1psgo |repsipt s| avpsd all oniddtonnRNOPar iddikimah R
a(&ﬁﬁ)cl € (mh¥ § a(iﬁ{,)ys s(msl acet ami nophen di spersion

S alTldinG trafsilfnite tebch¥d Bblt 1602 OPY [WeT € perl ﬁa%&ledqhhtenal after the 90
di 5&RliNe "Bheiheedderinii I—foh@a di lfuent in t hgimhafiNesieding.
material after the 90 Horiba|reservoir| There was no

light scattering min mlling processi ngl B&édpndie microscopy results
observed during sanple additign into thpandgesepni@iionparticle size
Agai n the sanple was white in|Based on 1 &, tisorosoepsyiul
results, color which normally indicat esformsti ,e%thﬁrﬁpaﬂicle
of Lt his was not a successfulmlled nanl t 00 nm.
acet am nophen fornulation. particles. 11 282 269 421

ﬂ'gl%cpt oAk kfﬁlaﬁélérﬁﬁ@aﬂﬂg 3f0°‘ﬂc§;v1f}$ goﬂ\patfoﬁsa}e Mkﬁ:?otk%, %g g is

results avail |l abl Wer e
indicatlwl of thé pv&ﬂmwaamﬁﬁpwaggm&@/ Sﬂdlﬁ @e%hﬁsuﬂﬁn compositions

having gD eﬁé«%ﬁ%ﬂﬂ?&@%@%%@h ﬁl@ﬁbﬁ o Eﬁd@%ﬁ%@% Q4 Rty yariable

absorpti&gn%ﬁb@n REASRS o?H%rL%OancPl%H@T&g aft uRR§iglpidle” error with

I'ba. mMn mlII7Tng processing. Based on the
he dmdomynﬂmwtlmsuccassdulpn@asaimaﬁmampapwﬂato heetaminephen

ata,..this wa ryaul ati on,
formulgf3he i e s Sudt e ST bt s S rcng por il Gaditoce
stabilizéhat vary significantly followi ng sonication are
undesirable, as it is _indicative of the presence of

Eoailbeiapppreiio deese cliled 1 theautthal yeriewsamedifiestions nd Hariations
can be @gﬁﬂﬁ?% {Pﬁ%ﬁ%ds Qﬁ&’%ﬁxgpdgitg)pg Xf 3 g&@s@hﬁn{)&{tltohg lVFtPgﬁt%ﬁﬁartmg from

y varia particle can
the spirit ar saipe®f tahiaoeiono Thhe e énerdied alge sheodresentinvgnticardver the
f | d trate th
modlﬁctg’ggtg glgg;agqa%ég% 5 gtsrivrggt?cg\? prﬁgﬂ%g}ey?:em%g?l Sm {hae sgope oef the

append QLT HARREP equivalents.
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formul ations utilizing various surface stabilizers,
i ncl udi ng various conbi nati on of surface stabilizers.

WO pooriosd19be apparent to those skilled in the apeT/URRDG6/021656
various nodifications and variations can be nmade in

WHAT'I@@UM‘M‘EDSISand conpositions of the present inventions
Wi thout departing from the spirit or scope of the

esent
Lo ARYER e iRe poctorh ol CRABOSNOT cahbARER TS of
(bhe ipamivhdsiofmcgmaitiopheh ortrespliopderivitiviitheredfdiagingpa effective
the _ap pen%d cl ai ns 8 thel equi val ents. 35 WO
average pativleat s £J Fesphpn 38O VWHAT IS CLAIMED | S: 1.
6\) st ap|BsNAR Id GaHigses. acet ani nophen conposition
conprl si ng: ?G?Epartl cles of acetam nophen or a salt
or derivative thereof haV| ng an effective average

artl cle siz )

2 iomhsnodadf e |svamem Depatgts ShE bl g abafbr
denvatn‘?é tﬁéﬂgbtiare whested frohh@e ubb@hﬁﬁlr@fof aceyadtiinopise, aﬁzrana)rphous
or derivative thereof are selected fromt
phase, a@emuprystaﬂmesﬁﬁlaé?ﬁg a perpl %?VB]@Q}%S IPhAS, FHbRE RS t D h ous

phase, a sem -crystalline phase, an sem anorphous
phase, and m xtures thereof. 3. The conposition of

3. TheadoMpbsition ©ff dlafh 2, or\Mwm@l thlh:m the fBﬁbd:thV&l&ﬂ@ﬁ agicle size of the
particle size of the

f nog r a salt .or fless th

acetamibiien a1 § 60 SrePEatve Goal 1 SEHoR FO O &g aigpsiSting of less than

about 1 'ﬁ*,ﬁ&%g%anogbohfis@otﬂ ,QGSSQ‘QMboﬁgpﬂ)(ﬁﬂﬂl lleﬁstﬁad At 1600 nm,
apou nm | ess

an about 1700 nm | ess than
less tharabsput 190@06nless thhesisout hédD mb,dﬂss th&@@:)q’mml3(|)05@1§, leprathan about

1200 nniﬁ%%itha%ﬁa%@ ﬂgo' esz'lgssq g{RO%BOO de% r‘ﬂmq :oég{ @Bm less than

about 8@(@1%“ legsotg% 5‘58ut 66 fmt h:@@th@@ abdut 300 nflesk @88 abb@r500 nm, less
| ess than about 700 nm |ess than about
than ab@&0@00 mp, leesshan lahput 300 mm, 3550 thamabpetskd 0 nomdess Ay aboup)0 nm,

tess tha gt T i A3 gotols Tirend FRR Lk HAROR ¥ "Thes

t han about 75 nm and | ess than about 50 nm 4. The
conposition of any one of cI ai milpl_tgﬁs vvheiel n lated:
4. Thopuapasition afeny epepf e | o vherain Qg fORPHSR 15 Hfuate

f | ecfo? %&hﬁ&h{n‘&ﬁ sgl OB £oR1RE Sdu Bgsoﬁ&stﬂg"(ﬁﬁiaiﬁntal 1nJect10n oral

I on, ora mnistration in soli ? ,
adm1ms@1@t’1@1$ﬁi solidy liquid, aglama)lsol foems,ataginak m’aml,,re@a], etially, ocular local,

ocul ar, | ocal buc intracister
buccal, jrracissEnal g FaRgritongs a‘P%fﬂ é"é‘; Cﬁﬁlﬁl‘sﬁi EW ation; (b) into
?o)doS a (0% ?ﬁ&rﬁ&:‘l&ﬁedf ﬁ&ﬁ‘tﬁ o) Ootiistiap of ﬁtlmﬂgh@érsmns gels,
I"qui d di spersions, gels, ets, sol utiaons,
sachets alwmns,aerosplst etoimpents, ﬂmtétCQPsul%p@G’F@% angd F@éﬁ’ﬁes thergof;

B U5 0S8 R {derdd Y G IRBR0 Eol ML S LRI 1B

formulzftféhmfﬁs@Eﬁe@ﬁ%rmﬁl@ﬁbnﬁﬁ)obhiﬂ@é&fdn&hlaﬁﬂﬂs, dblyly@melleazeeﬁbrmulatlons
formul at i ons, del ayed rel ease formul ati ons, . ext cl
cf %ﬁ ge case and

extendadgrleassforawlaiionss P‘é)‘ﬁ%*l e pltasa farmulations gad npged dpaedt
control%@?ele s)é?gnﬂm atére rel ease and controlled rel ease

ati ons; d) any conbination thereof.
(d) any comb1nat1on thereof.
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36 WD 2007/053197 PCT/ US2006/ 021656 5. The conposition
of any one of clains 1 to 4, wherein the conposition
w0 eoovksr9Tonpri ses one or nore pharmaceuti cal PET/US2006/021656
accept abl e exci pients, carriers, or a conbination
5. The lcemposiﬁon direnycoapbsiatimoh tedywitnen die ingiossioh fuxthds comprises

wher ei n et am hen .is present in a
one or B FRERTAS AT D R RS e i 5 COBDRGN tieres

about 95% to about 0.1% and from about 90%t o about

0.5% by weight, based on the total combined weight
6. &heaempa?ﬂlmwmemfelaans llé(aé,twlimgnswf ace stabilizer,

i ncl,udi n ot he ients, ast

&) ¢ LREeeRingherk PRbe IS R afiphiticot i of FE18 ho@R D9 5% to about
0.001%2 8941 afdub96%q0 2581001199 An FHh Eoute0Bb abdit % PBKNveight, based

5.0%to about 99, 9% by wei ght, and from about 10%to
on the tgtnbgembined weight olacgreminophea ang at lopss opesusface stebilizer ngt ipcluding
hL of acetam nophen and at | east one surface
T1zer not including other excipients; or (c) a
Qb)rrbl ﬁﬁleh@ rcbné E\ﬁfe@@fstabmzeﬂ]s resefgin ah hinonniodf feony abnie 008% to

ein the surface stabil.izer .
sbout 55 SPRE% iiveighb fromAbogt A% BoRSHSE! i bieighican fm about 10% to
about 9§"55/£ ?gts *%Jfakédzcﬁ{ theﬁﬁ %hﬁﬁ‘ﬁéﬁ (ﬁ R 0P AR hERen AAd at least

cat | ace stabil i zer, itterionic surface
one surﬁicalstablllzexr noancﬂudmgloﬁmrcxcspreh'apezr stabilizer. 8. The
gﬁnp05|té$ ? §€¥ ?ne of clains 1 to 7, wherein the
r f a@&OSPHEHPT 's sel ected fromthe group
consi sting of cetyl pyridiniumchloride, gelatin,

casei n, phosphatides, dextran, glycerol, gum acacia,
7. Emolpempwmn OEaﬂlagm ahclaims} tab,ivcheaein the Sefaonstrlitivans selected

from th% g Stol §’t gg?wﬁ%?%(f -1’%51?;% & stgoll\f? ?ragll a]mrg%frl]co %r?a%é @faﬁﬂlzer a

ofmacr 0go ying wa
cationiSQirhicé atabiliest & Eﬁlﬁ@i@hﬁé@mﬁééﬁtﬁﬁnﬁr,&iﬂd}a&l ietibetiface stablhzer
pol yoxyet hyl ene castor oil derivatives,
pol yoxyet hyl ene sorbitan fatty acid esters,

8. ﬁ(ﬁle }fﬁggéfélﬁm?ﬂnir%% of cHRAEE Y 7 WiliEh Wé u?fg?%gti[lﬁigl&?r.is selected

et hy ene stedrates, i con
from thd |gmupd@n51pﬂ11t§qiﬂmt}é pyridinoinu chldode (gyla!anu dasgim, phosphatides, dextran,

slycorol Gy 1 0B Ol BT B SEIGRY HETAPELRY Egede. cleium
stearated gHJc%l rﬂ@iﬁbsﬁé’dré&@l de%ﬂsﬁé%ﬁyl alBBHB 10 ¥tEMRMD g&'&ﬂﬂlﬁﬁﬁng wax, sorbitan

hypromel | ose pht hal at €, noncrystalllne cel I ul ose,
osters, mlgwe@thy&nnalam nthmsspcrl}'@@tediqunp|cesthla¢1bd@rmahées polyoxyethylene

sorbltalgf;a(tt% %sgpr%a lg?) rya rré/ en I%Lfé%éyr %@cf%églrﬁ*neﬂlgrpg%g}omur? Rromlde

© polyoxithylbe @eapates] eollciasl sﬂﬁfoﬁ&lhcd@cﬂ'a{ ﬁﬁosph@ﬂe@ xadiafsdodecylsulfate,
pol oxam nes, a. charged phospholip
cmboxm@bylyplgupﬁﬁ@w XyPEAPT &5} lu&% hypromellgeh, um

e

phthalatm domrszstaihﬂe cklbiese magnesipni lomamyh giliestexyipthhyolamine, polyvinyl

ool Y S by dSEenoV Y IELLSMEAT e, 1 St e i

and forﬁl%ehw BE1oQ2RER ol SBItIARY ﬁ@Hé}?écﬂgﬂ D?h(ﬁﬂﬁ’@ Qﬂéctylsulfosuccmate

ucopyran03|de n- dodec malt osi d
d1a1ky1¢s@q§s g%@uumpulf@umm@ lagid asadaem lauryl sulfate, alkyl aryl polyether
sulfona%_sdpl ﬁg%uggcga 81;%5)1% ;&Sﬁ%{:r?)ge ntegr% €, ié isononylphenoxypoly-
(glycidol), decanoyl—N—methylglucam1de n-decyl B-D-glucopyranoside; n-decyl B-D-

other e)Y\cﬁ%,D
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gl ucopyr anosi de; nonanoyl - N- et hyl gl ucam de; n-noyl
(3- D gl ucopyranosi de; octanoyl -N- net hyl gl ucam de;
wo2eeo§d1971 3- D- gl ucopyr anosi de; octyl PCT/US2006/021656
(3-D-thi ogl ucopyranosi de; |ysozynme, PEG phospholi pid,
maltopiAftesideg heditdecyd|B-DRtHz pheinesitiemedodteyl Bt mukoside; heptanoyl-N-
PEG vitamn A PEGvitamn E, |ysozyne, random

methylglgpamidaet-bersy!-filnglucapgenasideandenivh 9+D1ﬂ3}¢glucqsm§*n@-he&yl B-D-

ghucop 3dsidh EpiodER e BytehShinidt: Sriosf BtEtehowinils fadoyt-N-
methyl SudHRAEEr-08tyl- E@Jgﬁféb 19(55?(93' BT ?%ﬁgg@ﬁéﬂf)@rmﬁsme, lysozyme,

cationic hos catl onic
PEG—prhﬁqﬂhﬁE@BhdestyﬂohtP@G-choimteh'y] damvative) PEGH-eitamia, A, PEG-vitamin

sul f oni n1co
E, IysoRps, PSR %HEVIQ.‘/I&Cﬁ%{Wd W SeTRijflontet Aafiqniq palymer, a
catlonléjblﬁﬁéllw‘ler SaLHafu@ﬁl@ poﬁfém&‘fdfé h %hﬁ@il@&éllulém%hﬂéﬁlc alginate, a

brom de, phosphoni ul n conpounds, quarternary amoni um
catlom@mqp@lm@c dommpeyind, mna(lgmc mh@spbehmal gagionigl lamlm um
conut, t.r ni_um chl ori de oconut

polymei ik o e RET B P R OB sl il ppound
polyvirSigyybligsive D yhethaninhd syt Mettiacegate dis@mAtsulfiR! Mekadecyltrimethyl

di hydr oxyet hyl apmoni um brom de, decyl trlethyl

ammo FATRISE. HIosPhaiém germpounds.rAvFsInar sAFAmeRiyET ¢aprpounds, benzyl-

di(2- chﬁ)%lﬂéﬁ?gl E{F&H g&g&%&&% é:%dﬂé&%%ﬁ}?ﬁdaﬁ@ﬁ%ﬁﬁ&yéhlonde coconut

trimethilyainnsyiettyronadsyooddnot mbihgl dlﬁyadro@éthﬂlﬁﬂmmmml chloride, coconut

methy iy PN e GRTBEh oAb ARy GRITBE GG e, decy! dimethyl

hydrox fetAR M thoni A IhRHRL #rl &R Hgﬂ:@&?éfhﬁ%mﬁ%ﬁhﬁtdﬂonde bromide,

rimet hyl ammoni um net hyl sdl pha [fauryl di met hyl

Cra 1sd1h1®ﬂz$9 lhy@mmﬁh}almrmhbmmnd:éloridau@wh5dimn'élwhlyydrwewzlgw ammonium

chlond% oD }Ifl%ﬁ (k%)‘ir}ﬂougn Iddng%thyﬁlélgfwetg\ymat n Plui'rgtl‘ﬁ %%mut dimethyl

hydrox Pt Rinkid M 1ABre@ideNmy#bt Wnn(éﬁl}a_aﬂrﬁﬂ(ﬁhﬂﬁtnﬁéthﬁ%ﬁﬁ)ﬁhte lauryl
ammoni um chl ori de, N- al (Cl4 18) di met hyl - benzyl

dimethy henayl grmeinmsehissid eNawdd e ERydEnR promide, lauryl

dlmethgrthmnl cﬁ@ C un{)fug& %‘?@ g{h %&{FZ?(‘_B%# )g)i) _El%li%lum bromide, N-

alkyl (Qy-neaditrettytbenbyll anamum%ﬂoridlepmadﬂe}d (Ctqrp)dizhdtlryleben®ylianimonium
B L O R TN R X ———
ammondFTBRIoHAR, N2 By Qxﬁi &(ﬁ% he ﬂﬁfﬁé‘ﬁﬁq-n lpthylmethyl ammonium chloride,

al kyam doal ky[l'di al anmoni um sa et hoxyl at ed
tnmethy]anmmmémhdm ialkyl- g’ahcthyldmaidnydm gai@edlalkyl dimethylammonium salts,
| anmoni ur chIo di decyl di amoni U
tauryt e ORI Pofie e e A SRS B i RO s
'ethoxyl@i&ﬂ @fiAIRG aniBRInMEaR] dalkitbahdent dfalidddrdmosiuieétivide, N-

- napht hyl met hyl amroni um chl ori de,

dldecyldmwlaaun@uwl ohlosidg) Ndeirasierylfinesindbergs] aramaniagy, chloride

mone ST SRR AT
dodecykiihethiy/benzya Iaimﬂlorﬁ)lﬁﬂ Z:hlonde Imﬁlhyllbenﬁmwlﬂtylmmbmlmd&lomlauryl

mmeth{ﬂ:%ﬁn@ta@gln % ﬁk%@?ﬁ&] e P ARY: hﬁlée "kt bonzy! dimethyl
ammongﬁlg lﬁfﬁﬁinag "z, % hilﬁétl&gloi?ﬂrhoﬁ[@mglrnlﬂgi r%gﬁjirg&?ylp%:l%%munﬂ bromides,

. di met hyl a nium c
Cy7 trinzeitizyd rarrmmnmlhrhcbmrmds$, ds8eopibenny) e gli@rmonium chloride, poly-

R s W

decyl t ri met hyl ammoni um br omi de,

dodecyl tri et hyl anmoni um br onm de,

tetradecyl tri nmet hyl ammoni um brom de, net hyl
trioctyl ammoni um chl ori de, 3BOLYQUAT

.-‘
-

_)--
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1 OTM tetrabutyl ammoni um brom de, benzyl
tri met hyl ammoni um brom de, choline esters,
W(be(mmmw’ni um chl ori de, stearal koni um chl ori dePCT/US2006/021656
onpounds, cetyl pyridiniumbromde, cetyl pyridinium
alkyldlmﬂwiarmomhml Hathgenides, m@tylmhﬂrmgdum chloride,

POLTM ATTM
decytnfifu NGt bil B8 BB MR HEEPE, 2 e
tetradeliri@shylifindiva? Blonilie) ety ltfiSotylRmaioanah eRloAUaFRIIIPOUAT
acryl am des, mnethyl ated quaternary pol yners, and

10™, t@tmhuaﬁmnmgnﬂam brgmllclkh be%hfm@thyl@mn@m@mprcméemohneaesms
vty BgBe R SRS AP 8 AR B b, o

pyrldlnhhﬁl chl@ﬁidé; hialide @fts beyedterdidd pelyak gahylslRpRitin@NMIR APOL ™,
conposition of claim9, wherein the one or nore

ALKAQEW%“ eﬂgélrm@ldilrgu@ép%taéan@rslr gnineisalts, gmingPrridassinide pgplinium
[
salts, pfggonr%'aeélt ﬁ a;rﬁ; a&?ﬁhﬂ&és: ﬁlet°h e| n@ﬂtirﬁ%%‘b%e% QHE cationic guar.,
oxycodone and conbi nat i ons thereof. 11. The
t I 10,
9. n%g%b%%@?ﬁ gtr qu/ﬁ%;elr& g@lmm} géage%]ﬂgal n‘gmg)wr rmgr c()ene or more active
agents 6N IS the GBatflenPEWachBEarl pat, @hdhekediRtibhk of YT %&J‘rela@é&)
upon adm nistration to a manmal the particles
conditiewset ami nophen or a salt or derivative ther eof
redi sperse such that the particles have an effective
average particle size selected fromthe group
10.  TBBsombbdMGordf dIAGS, Witheil BRnedr Mdzé AdiBre dgBHE id feBdted from the
about 1900 tun, |ess _than about 1800 nm |ess than
group caR¥EHnZI0faD naFROtiF asalsesiarelestrs from SoerAw consisting Rhmorphine,

S nm | ess than
COdeln@Egut %8‘8’ Sd ?Aengé d:%%{bélgﬁ #L@g&g}? nm | ess than
about 1100 nm | ess than about 1000 nm | ess than
out 900.nm_. L ess than abqQut 800 nm |ess than about
11. 3‘89°W°ﬁ1%<§k0ﬁ%ﬁ1 %e@e %emf: Of BQLe RGN 2gHHR EOBRpFESeS
hydrocéiBne! €ss than about 400 nm [ess than about 300 nm
| ess than about 250 nm | ess than about 200 Mh, | ess
t han about 150 nm | ess than about 100 nm Iess t han
t han, about 50 nm (b) the
12. Sﬁ???@?%sétmg?fo aaggtogﬁloﬁfjlﬁmﬁwl g) ﬁ fell ‘or derivative

(d)er eapord athinReaGE foh Iﬂamﬁiapﬂl%'pﬁiotﬁ:ﬂgs oTRedtaniiépherd i salt or
the particles have an effective average particle size

derivatiyg F}@é@é dedisnsFse Stlﬁethgmer@aﬁ@mhgw Hyelbictive seeregrprriatie size

selectecﬁ@é@&ctﬁé; %]%uP eglzﬁsttﬁg%'f'l “5&1 f%%\%ch ﬂf@ro1+ gi;égs {hﬁﬁ g% {)O nm, less

than ab&@AB00 N, leds E’lah fahmuteib’ﬁ(]tnml 5306 tamabbwI$00 hat) 1asb dish aBSut 1500

2007/ CT/. US2006/.Q21656. 1400 th
nm, less, %%838@ réggha{lﬁ wtalgé lze@éanﬁﬂoqtéggs Apaffss than about
1100 mﬁbleb’st thérl@&uﬂ M0J B8 SIebd Wbn 2150 960 &Qof%s LEsR 8bbﬁfh less than

about nm | ess than about ess t han about
about 7¢Qomp hqss thes gbout (980 natl dess ﬂ@@@tbnmt] 50|0&m; 1¢ss dlmnzgbout 4®00N, less

tan B0 GRS KBRS Ao B e LR AR BEReb a0 m,
less thah AB&UtAD0 tin, 160 tHAMabb@SE rirhaMdABe WanBBut SV hm! eSS than
about 75 nm and less than about 50 nm or (c

tanbi Aetregiclestof eegtamingphen or alt orderivasivg dlsdreo ﬁdléperse ina
biorele\]&%lgf#]@?lééu%ﬁr’\@g% tﬁle Baﬁﬁf&s }i’lla\% ﬁl SYR0e g@e%g% ﬂa?tlcﬁg Lf%g tsqucted from

the group consisting of less than about 2 microns, less than about 1900 nm, less than about 1800

nm, less than about 1700 nm, less than about 1600 nm, less than about 1500 nm, less than about
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consi sting of water, aqueous el ectrolyte sol utions,
aqueous solutions of a salt, aqueous solutions of an
wa@eiod/osHagueous sol utions of a base, and conbi NBECT/O8R06/021656
t hereof. 14. The conposition of any one of clains 1 to
1400 nmJesswh@t siont 1560 nrh1ess Ehmxatofut d20) an] lessphanatout &1 G0adrh, less than

or derjvative thereof, when assa ﬁ in th plbasr% of
about 1800wmmness than abayt 829 nmole%m@b%ﬁ_ﬁ P@Hﬁ‘éfﬁ@ﬂ,ﬂ P 708 ogn, less
than ab&p%@g e 1%%@%%@06%@ 188 @%&%bh@wo%ﬁ, 16RTRASAHOB00 nm,
of the phén, a

dane acet ani no , m nistered at the same
less thanlabag @50 (i), 1dsh tha@ahout @00 aos lesvitropbent 150 ran,dedstthayabout 100

derivati t her eof , whe ayed in the plasma of a
nm, lesﬁg‘ﬁﬂﬁﬁ‘?"é\r%‘gé%jaégfes? ﬁlapag?ﬁé’%’ rifhi stration, is greater
gcltyan b BEmbFBYN ol OF (2 y. nanoparticul ate conposition

t he sane acet am nophéen, adm nistered at the sane
dosage; (c) the AUC of acetam nophen or a salt or

rivative t eof ., en. ass in.the. .pl
3. R emboaiol df AR o PRGHTEE BEel Ay i R S5 ER Bonfine srow
consistih% abwhite aods@lecol@dsolitmepautouslsohitions ohgpedi, hiwwouosolutions
t he sane acet am nophen, adninistered at the sane

of an acibsgyeous splutipny ofafiase, sadispmbinapny heteabf . 15, The
conposition of claim 14, wherein: (a) the Tmax is
sel ected fromthe group consisting of not greater than
14.  TheuvdtmpP&ifiorefany gheaf elninihhto EByoihersdfl% not great er

t han about 70% not greater thap about 60% not )
(Peat die Tmh‘é’?ﬁ"é@%‘@“’%@@&r HEAlt gfrdervalive thsgob B3GR agigygd in the

plasma gg%&ﬁﬁﬂélﬂi shbRe: t@ﬁ%&g%ﬁ%ﬁnﬂ?ﬁtioﬂ[ RaALLthdBOTARAYE a non-

not greater t bout 15% not greater than
nanoparicalate ddfposivd of the sgmeatepminvphenrduminiFesedfat thelsamTdasage;

hi bi.ted by.a non-nanoparti.cul ate conposition_of -
e Hermmb s RERAOHaR B s o B af Ay TeReh yitaaksayFin the
plasma 6P nidagnsHAsubRciSBleRingddhdiiBirition, BropeuteraRasths U,A0foeh non-
at | east about” 50% at |east about 100% at | east

nanopatiisolate goapesition of thestamspeeamBTpien, almiststed b Bigrsamg gogase;

t, | east 0 % { ] east . 9 in th
Bout Trab SR ioon i on @By 2B R R P B hgod i the

plasma aF a neaghaliakobiectlfolingaidnliniasiticnbBgreal &G thatAU@ &sta non-
about 1200% . at | east about ;13 _00%. at. |e sai;[Fabout

nanopagIARROERSH ISR BN DS GO ATRREE AGHSAR: fgaate dosees; o

out PQ%pinddor BESHF about 1600% at | east about
@OO%&%t&f{elgsto atgout 1800% or at |east about 1900%

greater than the C ,,ax exhibited by a
n- nanoparticyl.ate conposition of the sane
15. g.ggf’%lﬁ‘f’ _B‘beﬁfclf%iﬂ’nf%iwgllﬁs?%d at the sane dosage; (c)
(e Adk T3, sekReleddohi BN @nSidineoNnt gtdattd tith abbut 90%, not
'east about 25% at |east about 50% at |east about

greater g% abaut §09a,g10t giseisr thep @beULaA0%,@at greatshthen #hagu60%, not greater

|l e ab 9% N o/
o o5 SRkt B 55, R o Sy e o
20%, néf gregasthag il 15%7 béhgradier thasiboabddft, SQ0NL geeater damtabout 5% of

about 350% at | east. about 400% a% | east about 450%
the Trmagexhibiseslhy aipejrmanspasisulaic QOEROPILR O hcssamgAcHMNORLeT,

. 9 ast about 750% at | east about 700%
admmlé;c?l‘%ﬁtat ﬁlggg%xe ﬁbsa!%

east out 0% at | east abou_t 800% at | east
dbout t1B50%%, isteldctedStona e gro@0@Xsisting of gdeist ativat 60B5akpast

0 [0)
about 1@@%{3 Stal%%sé 3%’&2;9&%28@%%?%0'& %66%?5’&&%“ 91190511 A{?)O‘%E atI 168 Bbout 500%,
at least about 600%, at least about 700%, at least about 800%, at least about 900%, at least
about 1000%, at least about 1100%, at least about 1200%, at least about 1300%, at least about
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about 1150% or at |east about 1200% greater than the
AUC exhi bited by the non- nanoparticul ate fornul ation
w@boorkssiganme acet ani nophen, adm ni stered at thRCHHEA®06/021656
dosage; or (d) any conbination thereof. 16. The
1400%, &tqga%%&u't @90(% aaméaspmwtmdo/@lameaat aboutlB00%) et kehst abdne 1800%,

onposition does not r{Jpro uce significantly di fferent .
or at leasi ot dO0OY greaten tharihe hilited by RoRpapP# Heplate composition of

r.ed to nd fdfacel - The conposition
the Sameoal‘cn@fné dﬁﬁ rs{ee?&%%g%e%%‘#fer #ee in absorption of
(bhe tﬁ@mmnsrsemea fromhthe gmﬂpimhsstmgsmfat teastrebofie2b %, at least

he f d ' h
about 50¥ree s nguIGH bt done e iR 2 Goskeoub s dbiaput 150%, at
least abo(ug ﬁ]5° ﬁ?gsga&uf‘?@@%, A9t dR8B23S 5/8%[ 38t bout 996%, £ 8ast about

ess’ t han about | ess t han about
275%, aftR¥6t abe@ BN AL RhxaboBBINY, etslsast thart 480Ywat 128 @bdus 480%, at

cast b0 0 c4ers BB G Sdor AR PR 1R b r0gBe 2 gt about
700%, ‘Er %@st%ﬁ&ﬂ%b ,QP1eRit 285 8@'% af le&dt abo® 850¢% ath@ast‘éb@it@OO%, at

arnaco (inetic profilé of the conp05|t|on |§ no
least abeit ga@%; gtdedst gbaart fl6CA%catbepst #heut KF0GH, af kegstedont HO08 ot 1§ast

ect jnge QS
about 1 30 et e, b g0 Brrsert Tt e pRhiscd Sy the pon
nanopar?émht@ ifSinh a4t o fQhe sdhee acenmes hbh adntinisterddattite samealosage; or
asted state i s bioequivalent to adm nistration of the
@npomiytcoopinasionghasedsj ect in a fed state. 41 WO
2007/ 053197 PCT/ USZOOG/ 021656 20. The conposition of

| ai rein ui.val :
6. fogtoprsesictanenytnesl SRS RIS Fhesking SRRt R tat
producefs ?%mﬁ’&hﬂ y @ifforat aBBstpAdievels wheh hdmirB@8teCondérded eecompared to
rval " of between 0.80 and 1.25 for AUC and a 90%
fastmg@didﬁiodénce Interval of between 0.70 to 1.43 for Crax
21. Use of a conposition according to any one of
clains 1 to 20 for the manufacture of a nmedi canent.
17. ' cobiysitim affclatindismwhdreinthe diffenertchén g mmenithe

B A

cons1st1ﬁ§ éPfé Eﬂ%ﬁt f b@”AQfe@éJﬁan QIS 8%, Ngs Bfan fﬁ@éﬁﬂ&O&’@ Iess than about
ydrocodone, oxycodone, and conbinatio

70%, letsthareatiaut 3%, lbssrﬁlah@uolﬁfSO%ﬁ éqgathan@bautd&q@dgﬁsttm@nabout 30%, less
o G380 TR AROEI A T BTG R MORIERD, Bl ks B s

5%, an@;éggm%wg% or a salt or derivative thereof with at
" least one surface stabilizer for a tinme and under

conditions sufficient to provide an acetam nophen

18. g‘ﬁ n? os}écgsltl &aa\ﬁg %g 81%%11;@? fo 2 vﬁllé_ﬁe'i@ﬂl% phdFhdcekBedd @ file of

e method of claim
the conpdsitivh & 18t mlgﬁliﬁi:aﬁﬂﬂ hifedtiediny the lf@l' orsfested stitecifagubjgetingesting the
grinding, honogenization, tenplate emnulsion,
composyi®ki pi t ati on, freezing, or a conbination ther eof .

19.  The composition of any one of claims 1 to 18, wherein administration of the
composition to a human in a fasted state is bioequivalent to administration of the composition to

a subject in a fed state.
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25 The nmethod of claim 23 or claim 24, wherein the
ef fective average particle size of the acetam nophen
wasriosdies is selected fromthe group consi stiPQI/u82006/021656
| ess than about 1900 rim Iless than about 1800 nm
20, THRTSndpbdRoRbPhind T80y IvARin FBidsquihaendh dudstabliSRedy: | ess
t han about 1500 nm |ess than about 100? nrr][ éess
% ppth

(@han 2¥8uConfdmen mtenVéls%fheﬁﬁWn&o%ﬁﬁn diladp s 20 ARC; or

out n .
(g)gouta 9&%%%%? ngégrft @frhg %HSO 1 rr11£§ fédé?ﬁ?%taﬂéﬁ 90%
Conﬁdeﬁciﬂﬁter\m@fmmeémﬁsoltdmmMaXBOO urn, |ess than about

500 nm | ess than about 400 nm |ess than about 300
nm | ess than about 250 nm | ess than about 200 nm

21. s%so atcﬁﬁlﬁoﬁggfﬂaccégaﬁ%m %:rni'l Sdrthans 8990 fof IhdMan@ature of a

e SsS t out
medicament.
22, The use of claim 21, wherein the medicament further comprises one or more active

agents selected from the group consisting of an narcotic analgesic selected from the group

consisting of morphine, codeine, hydrocodone, oxycodone, and combinations thereof.

23. A method of preparing a composition comprising nanoparticulate acetaminophen or a
salt or derivative thereof, comprising contacting particles of acetaminophen or a salt or
derivative thereof with at least one surface stabilizer for a time and under conditions sufficient
to provide an acetaminophen composition having an effective average particle size of less than

about 2000 nm.

24.  The method of claim 23, wherein the contacting comprises grinding, wet grinding,

homogenization, template emulsion, precipitation, freezing, or a combination thereof.

25 The method of claim 23 or claim 24, wherein the effective average particle size of the
acetaminophen particles is selected from the group consisting of less than about 1900 nm, less
than abouf 1800 nm, less than about 1700 nm, less than about 1600 nm, less than about 1500
nm, less than about 1000 nm, less than about 1400 nm, less than about 1300 nm, less than about
1200 nm, less than about 1100 nm, less than about 900 nm, less than about 800 nm, less than
about 700 nm, less than about 600 nm, less than about 500 nm, less than about 400 nm, less
than about 300 nm, less than about 250 nm, less than about 200 nm, less than about 100 nm,

less than about 75 nm, and less than abbut 50 nm.
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