10

15

20

25

30

COVPCSI TI ONS AND METHODS FOR TREATI NG OR PREVENTI NG
PAIN This application clains priority under 35 U S. C
wQ2805(1@3926r om Uni ted States Provisional ApplicaCrms2005/017384
Serial No. 60/572,129, filed May 17, 2004 and United
0 R | SERIT G
SO O R N D bV EITIN
60/ 574, 049, 60/574, 257, 6BA#N4, 262, 60/574,369 and

60/ 574, 023 .filed on May.24 .2 T, | cal Field
The HibHBRCaAA clagAB B0 RGO SV Setl: hofd Tipms LR Steces
PRSI WpliQatioh &REihIY0. 0/ PIEMBNHidMBRL 7) 2004 an8 Wiitee States
More specifical l(S)ﬁ/? di scl osed herein are conpositions
Tig

ProfvisiinabApplieation Getigt Nos. §815(74,058y/) 546201, 6857463, &)/574,135,

GRSPEIE3OLPAE 8% R4 P00, r A g oo i

ot MWasi boens thereof and nethods of using these
conposi tions and pharnmaceuti cal conpositions thereof
to treat or prevent pain in a subject. Al so disclosed
are net hods of treat'ing pi"ie[h qgalri{ia]}ienti ng painin a
subj ect with nicotinft agomnrsts, sarts, hydrates,
sol v@hemethodp badicdtgpositivais eidclaaadhapinactiteagmeratyso treating or
salts, hydrates, solvates or 1%zlodrijgs éhereof. 2. ..
PIBHAKBENIHHIPUDESSE MarGspeeisalby displosed Beremarp gogpositions of
104 i ' 0 , {HRARE IHRbSbY agonist
B Yo 4R STAUE o S, AP IS ot goni
sdliacliyrsies] solaies di prpdnigs cherasfephamntalticalyconpesitionp thentof and
of chroni.c pain states and, conproni sed patient
methegn eEpsing E‘ﬁﬁeo?qanwamné fiad gh BWIQEHOE‘WFVHE thegeqf fo treat
' AES PULE disBBE QPR Il b G& ti
O%ér?ect?\%fgqgggb g&Z%Eﬁcelnce utili tey of these gtnﬂaffﬁ%g?iﬂggen e
pais i & sutijed With migiii¢ agandts, saltke hpdhtest lwtastor ggodrugs thereof
respiratory depression, nausea ruritis edati on,
ad oRIpdAZPRISTS: %?ﬁtaa%xdé%ig% S&’ﬁ‘@f‘ Og}é{spﬁlﬁgt‘hﬁ%of effects of
opi oi d agoni sts are due to central nervous system
depressi on such as, for exanple, depression of

ventilation, blood pr2ssurBagketroahdrt ness.
2e Okt S RA Rl AT e SR

inghEfiaeli§ 86480, DRYR 10ES T ExtRIl hegdiRUz4tdnRiceeatéd MBrbidity,
Phar nacot her py 1997, 17 (5): 891; Al exander et ah, J.

incrasedanesality, oelRpment ¢fhrongpain giestang gompromiged patient

Anaest h.200 88.(5): 714).. : .
PRGN Rt fehinatt sofeitiontBely T RAN Shepice
tiRfdpeetiSeffidhdyaht bfedtie dofagde@id Beste 2ility wLthagemrsotics is limited

conprom sed by adverse cardi ovascul ar

by sigaidicentvidecilasissuly anfospizatorndepisdan.asbeea; Brupitigatedation,
calnas{iba(l)tijosn an qg‘ugl B8R: 'sé?folulé Ul el Q'0f opioid agonists are due to central

nervous system depression such as, for example, depression of ventilation, blood

pressure and alertness. |

Accordingly, development of adjuvants such as NSAIDS which reduce opioid
dosage and accordingly, opioid side effects have been investigated (O’Hara ef al.,
Pharmacotherpy 1997, 17 (5): 891; Alexander et al., J. Clin. Anesth. 2002, 14 (3):
187; Ng et al., Br. J. Anaesth 2002, 88 (5): 714). However, dosage of traditional
NSAIDs is limited by well-known side effects while the use of COX-2 selective

agents is compromised by adverse cardiovascular effects.
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exanpl e, novenent disorders, dysfunction of the
central or autonom c nervous systens,
woewsoumgener ati ve di sorders, cardi ovascul ar dPGDUS®NT(17384
convul sive disorders, drug abuse and eating disorders.
The phedtime M RsktEiddve debi B5kdab tiRhiCRko0S &rﬁﬂ%ﬂsiﬁcﬁuﬂiﬁﬁ, for
medi ated by nicotinic acetylcholine receptors, whic
cxaapledpeesreat disordess, dusfiractionpiihesentraher Ajoneatic sevgus
s*%e\g'%slé&lﬁ%lt%%lg%{n%rs ve ﬁﬁﬁ%&é ggér o&?%cgia?%ﬁ%cgek,%éévﬁgﬁe disorders,
dAGRVAEEInd Agiapidssatdels. MieaiHathacolegital lactiel dMdcdtiteptoniss is
| eads to a broad spectrum of pharnmacol ogi c actions )
medatasdh g cotige aestelppnline resaEse, Wiieh easPIeRsadetiy e 4/igs i brain
o I8 OB S R R DA o190 B - A4, Mot e
ab) AnmexRuvasaedsd 1999) 82 hntasl H)r Algonandofarieotaierpesychaiinea
conmbination of a and b sybunits aryranged . .
TgSEPOEERISIO i igad SReFEHE p?"ytlarfrweolpgl&@ﬁﬁms ‘pglingntor example,
hdEprefsufd ¥R BoddRidAhhBesia.
ShRERSH R0 UGt Il o oSNy,
di f f dhdtiplefusadonali ticdtinpescetiddmline esvepade subtipasdire expresed in
brain. Subunits a7-10 capn form honopen

ﬂ}ﬁi hyepandreingd e naposeieid Mbiapic of Oaéﬁiﬂg %\'fal?lgﬁwamnged ina
p?rgérﬁgﬁ% gﬁé%ée e?c%éll C,Iﬁ?e %@%ﬂt&e&ntt d ’%gel%;ﬁ %\%datg\]éon(? g‘%bsunitts '3%‘ Five o

t'ive dosage 0
st edrt@ly, anrl GEskear MBIBuRIaPHRLAH Attt QTR P FhibShid &/pes
ef fects. Accordingly, such adjuvants will |ack

haedeeh identified rethd bsageSulamiis g, ¢an formhooepetiemapenicotinic
synergy while reducing the effective dosage of opioid
IeGERIRTSst . Thus, what is needed are opioid adjuvants

whi ¢ | [ g ' : :
( Tdéﬂ??ﬂgoﬁ%lta grggl%hl‘r‘ts RAPREYd dyRero38f @k desired therapeutic effects,

anti-in properties and are central nervous
tiak ireddcarg the effectiSantosagg of bpoad agroish rédvmired éadmakgesia while

o P IO Oy A i

tHERIRRR el @fedl B Pr&fe @MBFApLRIQIyReAYHMiRIr8dSdhd fhe effective
hydr at es, sol vates, prodrugs or Tfretabolites thereof,

dptage nfiopioid agahist obipsivhitdm seaded repdpieidadirernis dghielf have
R RBADP ORE TRLT AR P BrorgTsy Ao ARugeRirppegyous

stiRlag@t - Al so disclosed herein are nethods of treating

pain with nicotinic agonists salts, hydrates,
sol vates, prodrugs or netabolites thereof and opioid

agoni sts salts, hydratg.rs,e tSEI Vatfrﬁ’ prodrugs or

met abol i tes thereof whi _ apeutic index of the

conbiTRedel A offfer Ab&RtakdéaEisAGDHY SdiBp@itics|cbmpriBadisfatiestinic

sol vates, prodrugs or netabolites thereof and o )
g Gakio Ayduates, sohvates, pediies o8 gretabgfites thescolgnd gpinid agnnists

t ' r ' | 4 1.1 -0,10r

5B SR AR oty il
cagpouitidnsahiersefl dnd mdifstisaif @sing these compositions and pharmaceutical
compositions thereof to treat or prevent pain in a subject. Also disclosed herein are
methods of treating pain with nicotinic agonists salts, hydrates, solvates, prodrugs or
metabolites thereof and opioid agonists salts, hydrates, solvates, prodrugs or
metabolites thereof where the therapeutic index of the combination of nicotinic

agonists or salts, hydrates, solvates, prodrugs or metabolites thereof and opioid
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sol vates, prodrugs or netabolites thereof or the
t herapeutic index of the nicotinic agonist or salts,
whyasal®eq sol vates, prodrugs or netabolites tPer/Esfons/ 017384
In some of the above aspects, the opioid agonist is a
a%o‘ﬁ@téj s@&? ﬁgd@ﬁb,cgo‘ﬁfa?&fl{{ﬂoﬁfugs WY hROIBb 1S SHr&T i§ QutRBntially
ound by theory, the stinulfatory properties and
siamilat tpesi gregierapan thiedkerapritio indentof thendpieith#gowisior salts, hydrates,

BB e O G5 ByrPPEEHbY B i
addRR BPSIHs] Blrhi¥s, WbIvte8r8drdSs of Me@bbliteStheBmP i sonde of the

conposition conprising a therapeutically effective
atznvo aspectst the apiaid egenist 1agoapid onsst opigid agonis)dWatheyt wishing to

spl vat.es rodrugs or metabolit ng.

o R Spe B 5 Ry Bl Pecbafisai® shlEhECBRtSantips
afif-inSRhinSatoRMH6dr88s ofSAbotil EizonidEs) Bsp@sively, Hrlyabdlceoptoid
t hereof is provided. In sone enbodinents, the opioid

sideoffects andssyaergigs therepeicallyywithopioidss anot her aspect,

phar pacgut i cal 11 : ' .

ebolh ot 4% ERIRRSLOPREutidnbt BikiRHicd ) GRBve smoun
ot dhgicamet biedstioy saitd, agdriaies, sdivatss) protings oi artdbolites thereof and a

agoni st _or salts, hydrates, solvates prodrugs or
theeapawinaily eEoether apTinh AHahORIfd AgaRISE PTcSRItEydFatess solyates,

t . 1,401 i 0 e - .
PGS o e BB o ROB T Pl SFh¢ bW opioid agonist
isphapidamesttagonikl. y acceptabl e vehicle is provided. In

ot her enbodi nents, a pharnpceutical conpositio
conp FIOHET 4SRSKb PAFBIACFRIG? SPrRaeEions G BIRBIRL. i some

| C | « . . o .
N e T e B
arabiir off b wicotinmuagonst ossattadiydraess salvasps wiodrugg oninstabotites

sal ts, hydrates, .solvates, prodrugs .or, netabolite
tgfrar g @ Hivn o BpBIREER NS eni) oL R R AR e 6 Tpgrates
sdAY, Fd?im%srbr%étéﬂolﬁé%%&@&f aﬁ‘ﬁ&%ﬁfarmﬁ%hﬁ@ﬂgr Rbepthmaitiiele is

or preventing pain in a subject are provided. 1n sone
pentiedi reoths; ethbaimentst hpltsmecanpirilseompdsitinh SOBPTIFEGE RO

the subj.ect.in need of .such.t.reatnent or prevention
B RRS SEET DT Ta Bt aLE ERTHR om0y E BhissoTvates,
PRI or Mt BoNRE tRARFHnIRThsrapdutically &8 @Mbahto A rapid onset

salt's, hydrates, solvates, prodrugs or netabolites -
opihigragohishesalpihyidtatesg soivaes pendrags argnetpyadites thereof and 2

sol vat es r odr.u of. et abolit.es thereof are
p}é?a??ia?ﬁ'uglfgl}ﬁﬁcc%ta esvﬁéﬁcge?f’ p(/%’é‘%eg‘ the therapeutic index

of t hestidHatA hipRbt, Afctitids Of trithgaG PRt Ehtin®paifdh b Subject are

hydrates, solvates, prodrugs or netabolites thereof .
prantledplnsamegobedimenisy thesg methods eamnriss admiigtgriag to the subject
. prodrugs,qr t L . LS, Lal Ly
iR P sty SRp i e B ot Tyt dnl Blmiieeitios
cdrhfos@RIng] Hippd Ol Gher@mbddlrhénts, Mjdtiaicagonisel oratles hydrates,

prodrugs or netabolites thereof aqr the therapeutjc
sqlyries; prsidregseor metehalitgsdhergeframeioinid agenigs or salts, hydrates,

| . . ' : n

sgg%ag%segfo%{% o\ggltéesgooél@ sgg%rggiﬁatrg fédlﬂt ﬁﬁeﬁg@h kd £SudibeARte th
therapeutic index of the combination of nicotinic agonists or salts, hydrates, solvates,

prodrugs or metabolites thereof and opioid agonists or salts, hydrates, solvates,
prodrugs or metabolites thereof is substantially similar to or greater than the
therapeutic index of the opioid agonist or salts, hydrates, solvates, prodrugs or

metabolites thereof or the therapeutic index of the nicotinic agonist or salts, hydrates,
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opi oid agonist is a rapid onset opioid agonist. 4.
Brief Description O The Drawings Figure 1 illustrates

W b@sdaes r esponse curve for fentanyl and ni cop@€TES1005/017384

t he nmouse paw incision nodel; Figure 2 illustrates the
61988, TRSROSSE BstaElitéPthefedNt RMBinel IT thd1EboVE WEfboBRMénts, the
incision nodel; Figure 3 illustrates the dose response
opigid/egohisit isf aeapaigiscdoidiageistne i n t he nouse paw
i ncision nodel; and Figure 4 illustrates the dose
response curve for norphine and nicotine in the nouse
paw i nci si on gpdel BieDeséripticlDOE The DriatGhge i s
constant and the dose of fentanyl is_varied, 5.
Fire ilustrases thei dose saspousesaredpr featayl ach nigpfimeria thegouse
p%&?&%ﬁ?ﬁﬁkﬁe-refers to any substance produced by
netaboli smof either an opioid agonist or a nicotinic
agoni st. "Pharnmaceutically acceptabl e vehicle" as used
herein, refers to a diluent,:fa.cl'uvanfiri gxcigient or . .
Fgars 7 diusiipien thirlosn resRenss; cupis fAY fenkgghindhe gipgpopavs Fickien
nﬂ%gpist di scl osed herein are adm ni stered.

réventi ng" or "prevention" as used herein, refers,
in sone enbodinents, to inhibiting pain, either

hysically, (e.g., stabilizatjop of i scerni.bl e
Pl s Spttes Byt rmesicns e fpetey e G RFahiR R o mpuse
pPYRiS8h nRAERERi €r) or both. In other enbodinents,

“preventing” or "prevention" refers to delaying the
onset of pain. "Prodrug" as used herein, refers to a

deri i ve of ap opioid agoni st _or _.a nicot.inic.agoni st
rigrig ¥ Pttt teifoe? BosBpdie FPRORT OIS TRy 1§ 4% Indtse
phRlif3S6n dAcBwhdrY G die oPhREOAMIS cBhRarlt 288 URIUdsY of fentany] is
al t hough not necessarily, pharmacol ogically inactive
vamgd.| converted to the parent drug. A hydroxyl
cont ai ni ng drug nay be converted, for exanple, to a
sul fonate, ester or carbonate prodrug, which nmay be
hydrol yzed in vivosio prsthifiel béRriptidhoxyl conpound.
An ami no containing drug nay be converted, for
exanple, to a carbamate, am de, enam ne, imnne,
N- phosphonyl , N phosphgryl . fenyl prodrug,
whi ch may be hydrolyzé%iin Bgﬂﬁh%ﬂgprovide the am no
conpoNhbohtct Ak Dexdyeréin aefedls thrang substartve peeduced by thetdbolism
exanple, to an ester (including silyl esters and
of ¢ithss g8 epiw}d agowisier PICRYEICALPRYEL pr odr ug, whi ch be
hydrol yzed in vivo to provide the carboxylic acid
conpound. Prodrugs other than

“Pharmaceutically acceptable vehicle” as used herein, refers to a diluent,

adjuvant, excipient or carrier with which the nicotinic agonist and/or opioid agonist

disclosed herein are administered.

“Preventing” or “prevention” as used herein, refers, in some embodiments, to

inhibiting pain, either physically, (e.g., stabilization of a discernible symptom) or
physiologically, (e.g., stabilization of a physical parameter) or both. In other

embodiments, “preventing” or “prevention” refers to delaying the onset of pain.

“Prodrug” as used herein, refers to a derivative of an opioid agonist or a

nicotinic agonist that requires a transformation within the body to release the active

4
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those described, supra, are well known to the
ordinarily skilled artisan and are within the scope of

wao b@sprmsent di scl osure. "Rapid Onset Opi oi d ARCIUS1005/017384
as used herein, refers to an opioid agonist that takes

dhes Prbdvaps 4@ FdqneitBs alikoughavbn@radarief, pasimablogical9lintitive

i ntravenous i nj ectl on. For exanpl e, hydronorphone,

upishaeavetad tortappareatidies. Adbydrxaheontainagdaggmay be converted, for
t.ani f
o0y S LR AL, Gl dasehe AR Ao vve
tdlﬁlﬁdldhelli@hj’dl‘oi}ﬁfcﬁfr@oﬁlﬂi aAB aintncocfonaaamng idoigimagbasiveped, for
nlcotlnlc agoni st whi ch possesses_the desired

xRl pee 31 caEhamate, gards, ietlaymlé‘ﬁ ipHge, Nyplhosp ewwmsp@mlwr
h?ﬁdéﬁeéﬁw ghlglgi Vazgfcg%%ﬁ%ae? }@% d(l’::lPOI‘I ctgicr:?‘é&)éﬁggfﬁgbé om ¢

caapchinds A ﬁarbowlacacdi dmg Maydoeaxondertqdh ﬁﬁpa:hampke fcardestexnd
(1tgg1§1é1|nlggﬁégbqos£ﬁ§; grida ;qyste Xaélﬁ ? g} ge pro g, w c? Cbeg c
6 000 SR i o
ttmsé describedsisgprac ad, welamminctodles ordirtagily siilled atisa) ars dre mthm

aci d, zoi C (4- hydroxybenzoyl) benzoic acid,
t}@lsﬁﬂ%ﬁéﬁﬁl’,’fe&eﬂtﬁﬁ@ém% aci d, net hanesul fonic acid,
et hanesul fonic acid, 1, 2- ethane di sul foni ¢ aci d,
2- hydroxyethanesulfonlc aci d, benzenesul fonic aC|d
Ehset s gonistAas ulsedzhemphtﬁm temasmmdngmnst that

Ci uenesu fonlc rsulfonic aci
r: m@%‘f TGS tor 35t rsE FBrea e DO i Prciisdieffion. For
I?h@fﬁsl ﬁ‘netl?ﬂd@ﬂf@ AYpBF @Rk OfiféhtA6l, ontanyl, alfentanil and
trlneth | acetic acid, butylacetlc aci d, |aury!
regwifdntaniloare edpid O@qemmmd@ vdaleanorghine i agepid onset opioid.
hydr oxynapht hoi ¢ acid, salicylic acid, stearic acid,
muconi ¢ acid, and the like; or (2) salts formed when

an aeg4li aspiced Biteinl R5&Hto dt Salf SNl beSasR Wbtk agonist
re | aced by a metal ion, g., an alkali netal ion, an

osseesesdhe dastad pbmaﬁolagl@nla aetiity @ﬁ’ehemar%ﬂé evEpeitde SSuch

PRI S i T e

aéld Ch}fdhﬂ)rbﬂnkﬁamd Sulfingcicid,astridseid, présphoric ac&ﬁ emd thelike; or
whi ¢ch includes, but is not limted to,

f%ggg‘mh&fﬁﬁﬂ%‘ﬂés sHeh 25 asstivsickl, PEOPRnie Atid dicvangis acidne
cyc'adg'@l?glga'i e%rgpi%nﬁua{m ]g eﬁgﬁé feid Spyrﬁﬂt: nglg dlagntg% %581& erﬁ&lgﬁf&tamd

suiilic asidtmaly dchd npadio adid, Mana racils tartragc acldr ﬁdur:acmg Heheoic
devel opnent _of n or, at. | east one e.cli.nica
a%@ rpwé}e@%q@ bangoig ik CaRHBA 5?1.1%%&1@=ng or
me‘ﬁ1 ﬂfc acl® Et%ﬁeshgoﬁ%&'domz }%H}-e Qﬁsdli%ﬁx%tacﬁpe
yS|ca par afeter o
2-diydoayethidasuliynic hcad,sbdnjzenasulfb‘rifh emd,pfeuhlombhgeneélﬂ@mid aced,

anmount ed ers t. h f
2-naphtﬂalenesu1for%c aci ? luenesﬁlfomc acl ctamephgrrgﬁ oﬁw%md

4-methylbicyclo[2.2.2]-oct-2-ene—1-carboxy1ic acid, glucoheptonic acid,
3-phenylpropionic acid, trimethylacetic acid, #-butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid, and the like; or (2) salts formed when an acidic proton present in the

parent compound is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth
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ni cotini c agoni st or opioid agonist that, when

adm nistered to a subject for treating or preventing
W@2008/1129%6 suf ficient to effect such treatment BPCT/US2005/017384

prevention of pain. The "therapeutically effective

i@ ou ah alumihhm\iéd;\or degrdfiated Gvithad digailg BBdeSduch bi€thanolamine,

di sease and its severity and the age, weight, etc., of
diqrlanelagpine tirigthapplampnsalNagethylgicammiio anddhe ﬁ&e-ef fective

lifetime" as used herein, refers to the lifetine

(i.e., the amount of tinme) of the nicotinic agonist or

opi oi“BulsigeiNias ised s ¢n tibferai@annahmal vefifleiiciudes, ibut is not
treating or preventing pain._The "theragpeutically .
h@?l‘f'egé?,i enqsti¢ émm?@-m%uﬂn%r In papresrabasimenis; the subject is a

i the di sease and its severity and the age,

h%?gﬁ%algtc., of the subject to be treated. Reference
will now be nmade in detail to various enbodi nents. It

w Il he understood that the inventjon. is not |imted

Po ¢ et e e isp bl oy in o b edo

_ I Ci _ e . vl

MR R e 0 RN R A R O vel e BOLHR R Bt
on¢ bithe dligical sympt&me themupo din toilen smbbdiNients ‘frreating®bemi st s

BB e PR GRS 0, SERLAR S i, i

nBf RS eniBlk bYRhab@jédies thereof and opioid agonists
salts, hydrates, solvates, prodrugs or netabolites

t hereof and pharmaceutical conpositions thereof are

i e TS R R

'E)ed h
erapel pnount

nRBiific A8 UrIpoid @sotiistaRht! Whéd KBAnARIEDRIo PEBYRNForRRfing or
via either additive or synergistic effect. In general,
priveRtingfass isswfielenidosiiget suah Geaftsnt etpreyenlioh wépain. The

«@ctivation e_cent.s a r yous ,Syst whi |. ide

B RLED Bl EgBh L TP PO, B BRcase and
its y&/efity dlRhesgd, Weighhcael 6lf thgbybjedt hebegtatb@xi ci ti es of

the two agonists nay be offset when delivered as a

conbi nation. Thus, the therapeutic w ndow for opioid

anal ggsi] Lnecrea 3] i L [, S]

e SRR RRS e AR, AP EATRBILY e
theyanengt of time)ed{ftRe hicoryic hgepistroe opivid egemas evhete the@gonist is

ni cotinic agoni st and opioid agonist, Cenerally, .
ehie iy ihireatigeR PEVSNURED AR BE ndsTappytioally etfeciiedi fetme” will
vty SohU iy SPRERE G, Mottt b 17 b BlB B e of
th8-sibjéetcto e ttieatetbenzyl i di ne anabasei ne

( DMBX- anabasei ne), choline, acetylcholine, cytisine,
GIrs-21, DWPP, DMAC, epibatidine (Quian et al, United

St at RereRabe 0l Mo, B A A48k 0BT dAGmARInGRE 1 Reser

et al, Curr Top Med Chem 2004, 4:369-384; chel nore
uedersidad thatthy mvSotion maebbtmifsd Ar thkscRinaboriiments 2 T0 2he contrary, it

1s£g&§e?dr{9 ég?ér}?t)efna%/e%; rlrl%g%ic%{}gns?'gr% éLq_Su?\?aléﬁ]cg iasnr’na}(;%g Encluded

within the spirit and scope of the allowed claims.

5.2  Compositions of Nicotinic Agonists and Opioid Agonists

Compositions comprised of nicotinic agonists, salts, hydrates, solvates,
prodrugs or metabolites thereof and opioid agonists salts, hydrates, solvates, prodrugs

or metabolites thereof and pharmaceutical compositions thereof are described herein.
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Drugs 2004, 5(1): 76-81). In sone enbodi nents, the
ni cotinic agonist is nicotine. In other enbodi nents,
woe@etizes i s the (+) antipode. In still other PCT/US2005/017384
enbodi nents, nicotine is the (-) antipode. In stil
)
\Agﬁ%éﬁ{% ggﬁ%%ﬁe&tb%u}lﬂ 'b(a}‘r't;ftiélog% aﬁ&)tl i S%&ﬂéfsemg%rédﬁge {tib)dose of
opmhhlgomsm Isqulm(htottrem adagquesnspao viotithenadditiee or synergistic

-ni.cotine. .In,sti.ll other.enbodi nen t.he nic tin
ol P et LSt foct Rielf micBRR e Rty adivehon O fhe
c&fidal RErGOhd fisend RRROEAE effddts 6PGMbidSRoRRIsnEidle @éﬁ@ﬂdﬂh&ﬁous

or alternatively can consist of of! subunit(s)
systamp dergessom. \p&xctqqr@ngiwnﬂm (heh togicitiss o6 thertwv@agpmsts may be offset

R g e SRR FonBR PR SRRy o S poatecsia

nRYDeFBRES by hh@nﬁbbﬁﬁbh Bk ﬁﬁﬁ@@hﬁfouhﬁ agonist and an opioid
het eropentaner. In some enbodinents, a nicotinic

agaytti dulditiyeossmTgivec elbvct maymrpquaTecstichiage plibe picgtinicragonist
act. the o nicotinic receptor nmore than two

a?&?pdmdaggtégr%arl son to any other nicotinic receptor. In

ot heGegsrbldd ini@tinic agdnistCat compordle Wisdh agivaeltee hicugnic

for acl nicotinic .receptor if it activates the od

recgRigpt NicoHpic@goHaH mql%e Pu axe nett laptieshio; BiGALIRG n@ﬁ«*@rmcotme
t

DRI Dt Sk GROR) Ry iy babys i TBMEROAMLIRNLS,

chc&memcefylaﬁolmé c3tiking aGES-21 hBMRB DMAéJotambaMne(Qham etal.,

Uplik3iise Pafent S61 b7 58h0s SEToRS dri-304 G5eRkBgi ¢y S Top
MY Qf»eflz 20@4 %@6@0584\’ R/Ilgﬂélrn@rece(;"al 0\'/' %%@klﬁnzeg%p%sozﬁ 5}1

it activatés the oCJ receptor nore thantwenty
Phowpaol 2002, 5616(3)1 V3643 rSIBF C08ianid SIBASE (Tun, Gunr Sipirt Investig

D Tpod et Sl Eboimer S8 aorin@Enihs nifeine.
othECERBRFmPRS EnibSiae if tlfet(¥) ﬁtﬁiﬁédé NHEQIPARESERLJE@mARY, nicotine

other nicotinic receptor: Exanpl es of sel ective ¢
isrteeepemipodgoii stilbothemdruinhelimbnts, raeadinads a fiixtuteaf the (+)
ABT-418. .cqcai ne nethi aodi de . D .
w5035 30 T R DRITs PG 90 oA RRBRE Rl poghigic ponists do not
nghhéwnMghggﬁggnzyl|dene)anabase|ne
3- (4-net hoxybenzyl i dene) anabasei ne,

3 ( Mﬂle@@;hqd@gﬁég dhaaigsianie ggomst is selectlve for a of7 nicotinic

rege grr rf%to{z pull tlgncrrrﬁ?;%?h enz%]lplpgc:%@;r gﬁ gﬁg s Oé alternatively can

cdrsidi §fé\37 éiib‘ilﬁﬂ@;z {d eefngcabRhameubeit(s) of other nicotinic subtypes.
tra" oxy ci nnanyl i dene) anabasei ne and trans-

Agcc(rdingb@ m)s@}a@q emkedimeate by aivabiais pqeptor is a homopentamer while

1&%}%%3 R odmaéfilsb kﬁ% %rﬁf gec t?g fscaﬁl%éere%ta{m hydr oxypheno

2. 8] s@ﬁile einbtdiménté %ﬂ@&hﬁmghml‘ﬂ elet)ibe frardOeicotinic

reaw[am i ytachyatesthe 108 aricotinig eceptorgpeishan fwosigd Jrompspsekto
oty GG e 1RGP Sl Srbodiments pispinis psais S ariseive for

"a O nitotinibireaeptan[ifit ActRlatsstthBay tebeptor more than five fold in comparison

to any other nicotinic receptor. In still other embodiments, a nicotinic agonist is
selective for a o7 nicotinic receptor if it activates the of7 receptor more than ten fold in
comparison to any other nicotinic receptor. In still other embodiments, a nicotinic

agonist is selective for a o/7 nicotinic receptor if it activates the ¢/7 receptor more than
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carbamc acid | -(2-fluorophenyl)-ethyl ester and
conpounds disclosed in Tracey et ah, International

woambitcaté on No. 2004/ 0502365. Opi oi d agoni st SPCTHUR2008017384

but are not Iimted to, fentanyl, hydronorphone,

twbrt@ fé1amh bompfiFoh s bdnbther SisstimOtBptor. BUHBINBE dmbodiments,
but or phanol , buprenorphi ne, pentazocine, neperidine,

agieptiotoagenisbisysalseipyoivr 2 offyeatiméuisprutoriy trativatphibin el receptor
codegi n adone, .di acetyl oor.phi ne, _norphi ne,

s s i Tl e S Y IR ARGy Btne.
nal t B¥@PRs of sd1EutBidTaccapedrapphisiiéncidi) bere Bbi Mfited to,
codei ne, di acetyl nor phi ne, di hydr ocodei ne,

AR % secsnpmiefiaodide, 5raAuimeiheybearpiding arabaseine (DMXB-A),

| . ; i | ..
e e R S Ca e )
3@taminylsbneilydcdeyamhtugtihe 8-y drody-Dehdthib:ndehr@xiensanabaseine,
nor nor phi ne, propoxyphene, tilidine, thebaine,

3r{4tperBerné-hydemxpraenayli denfagiRoneing, #Hb i ropmsay lidgae anabaseine,

AHBY C _SOR%En 'aqgﬂag : joid agonist is a
téag%?gggﬁgg%ﬁa%om sﬁmﬁlgj ot e?lnghﬁ%g??r%nt s, the opioid
3dganéthdxyctnmufyéideas)atabafednd, anyl , oxycodone,

Ng?'{g%ﬁﬁ ??gg‘?r}g,yc%li%gzy-%@3@?&@‘8—2@5@2@%@%%ggmiﬁe,%ﬁ@R)-1-
e B R0 one.

arabidygth] 280 pdtBApl]-4H(phenyiarl fanyhbetizamndes and Ne[(BREOt i ni ¢
. , pigls : X e et i
e 2 2 PG o S B RrED BB o1 1 i c

(12880i8Yc1d[2. A 2]bcit350t i ne and the opioid agonist is
fentanyl.Tn still "ot her enbodi nents, the nicotinic

cathamicsicidi Is(2¢fyorephenyl)-aibrykaster airbcappainds digoloset injTyacey ef al.,

r phi n In sti di ments, the nicotinic

hﬁ%&ﬁﬁlg}ﬁﬁ’&“&‘@fmﬁﬁ?‘fé’o?{@‘@%@%? he opi oi d agoni st is

nOr POpfd afsnidtd thohilel BtSrdBeRIIGNd 18] fefahl, Gyd@aTvsione,

and/ or opi oid agonists used herein represent only one
alféntahib remoideitinib cadentamb sientsnildorewhanoli ipsnotpting, it

shoul d be under st ood & hat any t r.s. Qr
PP P BTSSR bag oS ogttRh VR ol hyshspgpohone
cOUiY, theBhdbhe; dfacaymBiphindsmibiphiny, egopHind, hesephaabl, @$codone,

different isoneric forns are enconpassed by the
opyraepheng nalitewenss salbuyphinginelorpline bagwnpephinics perlaiie,

1,0 oni esclib reln.: ] :
Bl BRP A T BR ey B8y S5 By Ak LI, ctopphie
leAgeRiatgl asteste hodoclklbr d®) 16 oaplans], hefustamil mépeidiheAsSxone,

different fromthe atom c_nmass conventjonally found in

methyi peltrexgnenpetadiydroxy Sometheakientanyl, Nuyethnaliegensor at ed

by Hdiphile, PoaRiyb i, BRAGL SheooRes nBbuathe oL RO Shcbjpe.
pétdmctpHdBie ahd Gambd6l, [h5bine bRbodinieh®, ttetapioitliagonisinis @ rapid

agoni sts and/or opi 0i d agoni sts_descri bed herein
onsget agontlst. In other eml?od?ments,g[ge OPIOISd agonfst is sufentanil, fentanyl,

oxycodone, hydrocodone or hydromorphone. In still other embodiments, the opioid
agonist is fentanyl.

In some embodiments, the nicotinic agonist is nicotine and the opioid agonist
is sufentanil, oxycodone, hydrocodone or hydromorphone. In other embodiments, the
nicotinic agonist is (+) nicotine and the opioid agonist is fentanyl. In still other

embodiments, the nicotinic agonist is (-) nicotine and the opioid agonist is fentanyl.
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may exi st in unsolvated forns as well as sol vated
forms, including hydrated forns and as N-oxides. In
wW@emwsn 926 ni coti ni ¢ agoni sts and/ or opi oi d agoPCBHUS2008§17384
be hydrated, solvated or N-oxides. Certain nicotinic
TRGANRESerABHIRENQ S hitoBEIR SISt I8RY) BXdtile dnd tHRISHibII #yonist
crystalline or anorphous forns. AUphysical fornms are
issgonphiriee An stild ptheh embedimenisnthe mplosinedganistisi(z) ni¢atime and the
ﬁ@ﬁtide%to the.instant disclosure is an article of
PRHIRETUEORAEh conpri ses a packagi ng nateria
havi ng thé'edrRiul namefbEAEHINIE 280 8id/a¢hidid 2@phigisthsed herein
agoni st with a label indicating a use of the nicotinic
reprsanisanly enapf tha apssildle tauiamanicagtcopfrmgtional faymns, it should be

Ther t t hods. of e | ; I.ment. a.
i BRF L BRI ol sl ROy PEMERRLE pehists andor
opisildPonfts & W& hidtere@aOMbsH vasious iffefent iyoeenicedrms are

sol vates, prodrugs or netabolites thereof and a
eiqearrapediiyche Pipser déselosye: anount of an opi oi d agoni st

or s - r ) . . i.

ther abp Hisoli a0 ook BB o RRAIK daRd HEFABRG i iice
isawpidﬂlzlﬂﬂfemgl_ rﬁcritﬁlicsaégnjﬁm artdéortapéad a%mgéts) n\;hpreecu&rqr more

ain. so disclosed herein are nethods of treatin ,

o{9EIS PaNF B AIATHE P B TerRt GPIHAE BloPHE alaa@mﬂvg{ﬁéor?iwg?nd n
nffY BTl RV Rh SR R ??a?fb@h§§{r%5ﬁfeﬁ% th&RichiHGE 88bnists

i
opi ord agoni tes, solvates,
apt/o0spigis agoniswtdadehistd Bereinhincladé, buharemot Hmitet év, AHe UH, '¢C,

i X onbi pati.on of nicotinic. agoni sts_or . )
0TS By Gette s RepliRi 2 ROpiFb ARSE OBio et fsgbed horoin
n%p %gﬁ?fn ARIRRIA B RAOR ST & sobAtddSfordly, A @i h?i@ﬂ;té%tf@ﬁns

rugs or netabolites thereof is substantia
aig] a6 Naxides. & genessdi eotimiaaganisgs ariéoragpecit] iagonipid exaydfe

t he qpi oi ist.or salts, hydrates, sqlvates .
ey Srov-aier, GatihaisodiceoRnts Pilof QpiEi peonists may
eiARmfiploReysRHIRRS driinforRIRRISIMOT AR Eh}s‘-iaal Iforesak€ Squivalent

sol vates, prodrugs or netabolites thereof. In other
foztixoeiesemtemphtesidiepeisi t i on conpri sing a

t her gpeut i cal ff.ecti,v mount of .a.nicotir :

agonfp topi2sd by e BT B TTBG of i BbhEactyre, whicn
coBpaRe hipheitagitpen eefialanging thiieia p aldotifil dgynief 4Ricdd offtoid

ampunt of a rapid onset opioid agonist or salts, =

agopdst atithsa labellipdicating piss @i thysnieptiveegaraitias an anaigesiordjgyant

f har maceuti cal conpositions thereof is adm nistered to
ject to treat and/or prevent pain. In sone

enbodi ments, the therapeutic index of the conbination

of nicotinic agonists or salts, hydrates, solvates,

prodrugs or met &bl | € S 8¢l onset opioid

1§
agonj . | S r . .
oo e e SR SFPRp el AR By
argb@tofa nidvdinid 4p@nisher afte,Hyideatésn skdxated, piddrugsgri mletabslités
opi Qi d_agoni st .or_salts, hydrates, so|yvates pr?dru S
thereofrandyp Hieransuticallyrediseti v arhopnt of @R apiais 3500]shese féfhsgiﬁaées,

scm/eﬁgst, bﬁicﬁ*ugs or metabolites thereof or pharmaceutical compositions thereof is

administered to a subject to treat and/or prevent pain. Also disclosed herein are
methods of treating pain with a combination of nicotinic agonists salts, hydrates,
solvates, prodrugs or metabolites thereof and opioid agonists salts, hydrates, solvates,
prodrugs or metabolites thereof where the therapeutic index of the combination of

nicotinic agonists or salts, hydrates, solvates, prodrugs or metabolites thereof and
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agoni st or salts, hydrates, solvates, prodrugs or
nmet abolites thereof. hi still other enbodi nents, a

wo bh@sapoed i cal |y ef fective anount of a ni coti nPCT/US2005/017384

agoni st or salts, hydrates, solvates, prodrugs or

OB @ BEdnidte Sakd) @featespdilvaies) PRIAARS W ntsdboYitRfthaesfive
amount of an opioid agonist or salts, hydrates, )
sylstandiely sinpitas do oxyereater than sheohrapeuticadexod! the opioid agonist or

SFRER QRS Pl BroBHEh e Boliles Hler Bt e MeralERlc BB or
tige nis&tiris agdiid o b&lss, hgdrhiéatseBrated) ddtgs oOmetiBbRRe idr&s,

t her eof and opi.oid agonists, salts, hydrates, . )
_sol vae ather gnBedimgatsof CoRPRIENT qaBIPTiSHEE 2berapsutically effective
spoRR AU Bk Sedthacpe o8, Bl BEE bRk 130 BE or egabolites
thieyebifahé o tharapensit aldy effisoticte agsuarofmrtsd ohsdtepidid agaadt opkalts,

the therapeutic index of the nicotinic agonist or .
hydyates, SONAFSAPROSTUES OF m@g,ﬁﬂeﬁ tsapafgs iz ek pgositions

_ . ol
RPN £EL RPOLS anfol PELARDAI 9B chibe
empddiatensts, thedherap@sicondqrafdheigsntih&ionodf meudinge agonists or salts,

therapeutically effective .amunt of a rapid onse )
higaseronipin Biolpies ehmeabolihn e and Sl patet Gpiond agonists,
REOHd8Rs, LBRARAS prodrdd Bt RieBbSH iSBk@htiallyPsif]
Sy, Shaneslpl g ok St BB i o
gteater Hpeuhé therapduaitc widex héthairgnd onset opighigonsst or sata| hairates,

NS A B P B PSSO e
aSHiM dk 8flts, Ryl D valesBrbakRk bf #3tabbBIcE BlerdoT.

Substantially simlar to or greater than the o
t her &psilt otbet emleodiments fretherapeuticolly effewdpiecinbuatofia sicotmic

. d | d . bol |
SRR GG S S T T e e
tiRgPeitsdall9efBatiteam bt bk Spioficl6aise6s saltE Aidrass, 8blvates,

metabolites thereof. The type of pain which may

Prodags o mejabelitas deereefi is admedernd fed prliient b eat apdior greyent
i .a6 i N.: Eoni G- pai § t hi

p%ﬁ}%ﬂ’e&éggg ?tger%}?e’élggg Ieg og glée%coafrﬁeﬁ%oﬁsgsaﬂbr}iaﬁg%lﬂrdpa?%, solSates,
pedtreak ifdtdbolites PlRdreof dnd@pitad agchias, ishitd, hiy@rap) ddlvates, prodrugs

nmuscul ar skel etal pain, post-dental surgical pain,
oppEbelitsathereofjfomuhstantiallysimilar te of gesatep Hian, the theganentic index

« 3 N -

obfk Bpjcl! SREL r BBy dTRE M BhucR s B0 EREbBIRKL frercof o the
theedpaytiqialdsst of the hi ikt apoyispad salts hydees| sblbated, prodehgt @d

pain. Acute pain includes, but is not limted to,
mﬁ@ﬁ?@_ef PstEPdt i c pain or post-surgical pain. Chronic

pai Nt el ditiodifibhts) SimBRbeliciy Effedifie HRHGLHEL Hcbinic

pain, arthritic parn, osteoarthritic paln, rheumatold
agomishor $alis, Ipairates, sokatek ar pokaigs tladreqfaind a thaapaiticpldy effective

of asci al. .pai n, capcer pain i abetic pain, visceral

oy ,Of AR Paset patopd 2 9’?1%@%3{31%6“% SPIXPIGH e pigpies thereof
. chl i o DAL :
R SR8 gD DR iR LTI ubodimonts,
thettleamagentic sdsik of the rgcatinicingomisteoresialis, hytratesi solpates prodrugs or

mle{gtgglﬁgse fhieréot and the rapid onset opioid agonists, salts, hydrates, solvates,

prodrugs or metabolites thereof is substantially similar to or greater than the

therapeutic index of the rapid onset opioid agonist or salts, hydrates, solvates,
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particul ar, chronic pelvic pain, endonetriosis pain,
pelvic inflanmatory pain and child birth rel ated pain.

wheoosom2enbodi ments, the nicotinic agoni st anPCT/082005/017384
opi oi d agoni st are concurrently adm nistered to a

pSotRi@Ldr hétabdIREd th@lfeopéleﬂ/l@ MerfRufe ifdek om@rﬂ%&mé Rénist or
ni cotinic agonl st may be rel eased over the

stlfre hgrates) s Valtcgﬁ,emd@taswmtabpbtes iteeresif. t he opi oi d

agoni t her fgchal vvher

ni cotlﬁltﬁl %‘l é’r?lr%‘fvmggg&g}he op()llsb oi Igatga% 5@ Aderen Hbc ‘?Cf but
afef ndt MignicedrTs, &Q’t’ﬂ}ﬁi&l tchomiOpaiip iroropamid paﬁﬁd acO R PR dticPAin,

t her eof , the nicotinic agoni st and the opioi d agoni st

apthjtippainpateneshetie B adeenetol ahritis nagn, mussular skeletal pain,

t shi theor
P Lo ol AR e B RSSR P R i, BEoain
dru‘bem paih cmagulir phinppest-Hepetit hema)gw;%alﬂ ,hkohi€hEIRTd pave
lifetime of the opioid agoni st ma e necessary for

e’é‘i‘?"é‘?ﬁflf’ﬁ}%%@n@lﬁ? Aoy Raip pnd ép}%@ﬂblr@a%m@@ ofcute pain
R Bt s AR S0 (Rt Prub R Balr b GRUPAL RO el ERfhic
1 many opi oi d agoni sts, mal nt énance o
peinancpaast bwtds hyt lehitetto] mmrapm]mn tpainphrthitdopdimi osteoarthritic pain,
[ ni cotini c agonj st

agoni sts may require
TSR BT B A S Sl BLI Ny SeRIELP G Gy sscial pein, cancer
r
PRI CRA 5 lf L408, pOShlB PSR o
palgurpam @ndtu;letnesw pria, pelsicanfleumaerepae aod bednstianin some

Pl RS S e G BP eE Lke B RO S. i
p@UTLIAE, ThRInESpddvid PRI ERRMEHbSPpaif PERAS irifla888atdREpain and

pharnaceutlcal conmposi tions di sclosed herein conprise
childbintbasletedpainof a therapeutically effective anount of

a nicotinic nst r _sal.ts, ol vat es

o ot mAEERe e ok BHbRasPHal fddfe oft Beiit Ao
c@{cu&@hﬂyﬁadrﬂﬂl@t&é&ﬁ) a SjscRtESeat B Kié&ﬁﬁ)aﬁf FerterR@ble 8%

thereof with a suitable anount o 1phar maceut i cal fy
nigetieigngenist mahbetedsasebows thedhfznapwt@e Laeffentiveflidetipe opthe

@%ﬁ %gﬁfgt ?fn'cog rceglw_%ggtﬁ%ﬂtg ﬁ)gﬁg:g r?%’lo re?% h%enqco 1en§ceagnon?srt Gnd the

opibRT fpoaist areaulot yareﬁf @6 shive camporitiorddr phafth &&utibil @omposition
agoni st or _sa ydr at es, . sol vates, prodrugs or

thegaokifhe picatinie ﬁé?l@éffanéﬁbe 9P191ﬁiaﬁgﬁﬁ1éb1@ﬁ}’ ba adlgma@ter@étsaqﬂe@uaﬂy

har maceut i cal conposition conprising a
tﬁ@? %p%ﬁl?l calﬁ ef fective anount of an opioid agoni st

or s#¥itteut Wysﬂrrgtte be bsohd/ By Boryp hodlittigsicoO bf thetapbotidallgs
hereof and a pharmaceutical |y acceptabl e vehicle

efegeitive BIMQUPTE QF FicOHBIC i AgaMISL QIS ifedherrprRtigaly ehiRqtive éﬁ@tgne of the
oheRBRY BB B er PSR 5P B

ofjliyatatriohgonists may be rapid in comparison to that of many opioid agomsts,

maintenance of therapeutically effective amounts of nicotinic agonists may require
frequent nicotinic agonist administration at regular dosing intervals if performed
sequentially. Alternatively, maintenance of therapeutically effective amounts of
nicotinic agonists may require sustained release or constant infusion of nicotinic
agonist when the nicotinic agonist and the opioid agonist are concurrently

administered.
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nmonostearate, talc, sodiumchloride, dried skimmlk,
gl ycerol, propylene, glycol, water, ethanol and the
WO pd0s/113Pbe present pharnmaceuti cal conpositi onsPCT/11S2005/017384
desired, can also contain mnor amounts of wetting or
emul si fying agesys, Phabiia&itic8I CoRpasiEBRS. | N
addition, auxilTary, stabilizing, thickening,
| ubr ﬂ@aphw@la@nml@bc@npwyua@ difclpspdlerpia cemmaise a composition of

t
I e R o L

pﬂn’cﬁa&&e)rmétamtesl tBate@Bdridng, optoid lagbiiyti orGalts hoddatdd) sulvaies,

entrappi ng or_ |yophilizing processes Phar naceut i cal

prosps T tndtholitesythereof witha Saitable 1ROwY 9f @ RhpBREEUheAyer

1.Ql r

A L e

Aoogresigled gerefn oo phasiacewtival eombasitions vodprising althaagkutically

herein into preparati ons which can be used

cHpeiisREaynt %tgq PUGOLIE BBUHSHOE SR ﬁwrawsn ngvaéﬁﬁew&émgsl%on
n‘feﬁh%ro r%%gt(telgfir[&{:f aﬁg m%ct%fﬂé%g‘l C%gﬁe%?%ﬂe \Tg}ﬁclp fé ?nﬂh?rmaceutlcal
cempmmmmnmmmwpgemﬂlempsutmﬂylefﬁeawe amhinem_%an q_nplbidsa,gomst or

apsul es, capsul es. cont ai ni iquids, .
wfratos, Saple hdmEs exmetepefien qogﬁgeﬁ a Bharmaceutically
a Eﬁg@%ﬁ{ﬂ@S ermul si ons, aerosols, sprays,
suspensi ons or any ot her formswtabl e for use known
t o t Reitzgie phmatamtlcahwhldie;s ipdnde ermpditaremtbsgs stdreh, glucose,

R TR B R SR8 AR o8 Gl B Rl 6o
1&néa8ar&é5:)a1c Qdieh cﬁl@f&@' &Fedkind whitla BlyR e, %frHﬁﬁ@ﬁE Igfbl,

vehi cl es’ have been described in the art (se
wR@m atlggmoh arsiha dike.c €he pmatntsbma@e@tlcabmmwemm; Y desired, can

of Phar Sci enc 19th Editi
o5 sp Baiet AroRs 56 SR ng e RGPty akals: Gl byl ihigents
I M ditish, baxiMus] sthbifilzRSthidkeRiRBJabricARMERAH SoRkinglakynts may be
suspensions, granul es, powders, emulsions, capsules,
ussdr ups, slurries, suspensi ons or elixirs, for exanple.

O al by A0L015H 5 560G AIRAR bR PR GO B Al dAnP0FeRlventional
xanprl e,

nore opti onal age sweeteni ng agen

nBEs, cﬁé‘sofxﬁlhg;tg@eﬁﬁlatmgp@ﬁgébﬂmaﬁhg Slacighiixig, Bmuidlfyl/ﬁg”l ng
agents such as_ peppermnt, oil of w ntergreen, or

cRgepsUHgtings PeFapRE L dyerhiligine prosesses i Fisrmaesutisal cogpositions
I
;Bé gglgl}lﬁat%ﬁ{ m%glltlﬁdbnﬁﬁ%'xa}ﬁ}e? %@?%?% ;8% R{o ﬁidl&’@caﬂy
a@epableichiring dﬁayntk;e:xcnpiadn@brtanxﬂﬁhas; wihich fat#gataprozessidglof
absor, pt ion in the gastrointestipal tract, thereby

CQIRRRAHANS g2nd comporndrediscleser hrein Wito BrspaRtientiwhich @Plil Bgused
ot Eical roB A BATMLANS GRRthdoRCRARE I RRCGE duminstration
clstse@r at e, sodi um saccharine, cellul ose, magnesi um

car bgpat e,
%ﬂe present pharmaceutical compositions can take the form of solutions,

suspensions, emulsion, tablets, pills, pellets, capsules, capsules containing liquids,
powders, sustained-release formulations, suppositories, emulsions, aerosols, sprays,
suspensions or any other form suitable for use known to the skilled artisan. In some
embodiments, the pharmaceutically acceptable vehicle is a capsule (see e.g.,
Grosswald et al., United States Patent No. 5,698,155). Other examples of suitable

pharmaceutical vehicles have been described in the art (see Remington's
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sucrose, sorbitol, mmize starch, wheat starch, rice
starch, potato starch, gelatin, gumtragacanth, nethyl
w@edosalmse, hydroxypropyl net hyl -cel | ul ose, sodPCIUS2005/017384
car boxynet hyl cel | ul ose, and/or pol yvinyl pyrrolidone
Pﬁﬁ}{Pa)ceut%ﬁS%iE@Jes ThiRG8Pkis CoMefslb Mehamass sndESdence, 19th
i sintegrating agents such as the cross-1inked
E@@IOWH?%D pyrrolidone, agar or alginic acid or a salt

enbobtimnp eticE e ettt 6 BRI T e Ao form gfgablers

10761 g8s OdqueOFLR AR sakpensibhé, Reamlsshesveddls, 2a0ildibns) bagilbs,
rel ease of the actlve i ngredients occurs in t he or al

syrums, SYuTicse Aspansignsidicitigh ferrxamply. Giglly sdmimgieradhese

SRATB DA L PR Ao DEATE i

a2y Bush @f fraOIPg ats;tarxaﬂﬁ: orAﬁJ@hhmm fhlvofingpgees¥ueh AR Yeppermint,
I ncl ude, for exanp sweet eners, binders, diluents,
Oili o WitLeIgF SR %ch&géﬁpbnng@s?m@ and PgSAyesEgentete previde a

p a%%c&[mgy PRRMaBle Ao Ea&fb‘h' wﬂgr éﬂéé%ﬁé #l 50)eCARi T FGniTRYe

e app erl or ora transmicosa

cqrhpasitings noy lbeoddatqdctp Yeklg disugegradorsarehgbsaiptioh éu titei ng

the initial et. of njgcotinic . agonist effect
gasHQuyestigaliract &ﬁ%rgbwroa@m% F‘iﬁtwft%rﬁ"&ﬂn gvgan Sxtended period of
tnérll%]a @%&ﬁﬁﬁﬂf&ﬁg Féﬁeﬁﬁfluaé( ShEMAPYNPRs SN BRI, 1actose,

e relative concentrations of the nicotinic
stmghnmagnemimm stparated sc&@mn isgdchanity, oclhﬁgse,;maggesduﬁ tarbendte,

e oo BB AGTSR SRR PR HeF r BYel P e bftip eom
trﬁ affR UhnBthyl Eblﬁﬂdstalhy‘?ﬁ&%r@wﬁé’th &tlﬁllosE r'h%dlum

arnmaceutical conpdsitionis a d| ssol ving subl i ngual
ca;rhdzvtsemathylmihéo&m suidngolyoinydpyirelislona §8VBY, sramlatiogiagents,

di ent derthe t
biogfhsgertr sd RSP st AL B UE PrBRi kel i n are
DR RSFroliBsRY ngrt Heal GhR! acilsasalt thérebNRSE as sodium alginate
errbodl nment s, fer agents nmay al so be used to provide

efan optl mum environnent for delivery of each of the

agent s Add' é?(gng}?tg D ngﬁnen §§a1 n@%go& 101%'sdag‘e id B form

exa Fdintegraf |ng

10268k Br lcﬂﬁlﬁopsmwré di1@§bﬂ&|1tidn and releaddi dfthdlacise |11Yg:tbdhents occurs in
coating containing the ni Cotl ni c agoni st may

thapmlucewty,cgenwelhémremghothe eral pRiosa, omlgqﬁapmba@mams buffering

GHRGHE) T 0005 el G B B0

agenty drivgtplositiahd. eAddiﬁNndI eompbhedvemiap mchﬁilen@r dkdrhplegnt
pol ymers with _the nicotinic agonist_and the opioid

SVHRFHATICES, DINGgEs, dilipts, Aisaresneing 4gynt§olﬁb¥164tmgr?§emé4 gk some
eﬂls‘&ﬁﬁqeﬁ{sa 36 @.%g&hgﬁ L Bafi mgg Wt Qg?lléa%o@i?éag%% 1ot dle
aam ni stra conpo

I'nvol ve bra i on tions
ofabtipemndssa I(mzén:@eﬁi lcb‘lhp@) mleh'ﬁery apstahsacblergtimgcthé metthl onset
with a nunb tof dlffEé
of nicotinic agonlst ef ect. The in ependent rates of delivery with an oral
transmucosal delivery system may be achieved by adjusting the relative
concentrations of the nicotinic agonist and opioid agonist and/or by using different
polymers with the nicotinic agonist and opioid agonist which independently control
their release rates into the mouth.
In still other embodiments, the pharmaceutical composition is a dissolving

sublingual tablet, where dissolution and release of the active ingredients occurs under
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dosage forns, which provide sustained release. hi sone
enbodi nents, the dosage formis conprised of beads
wo bas/12€i ssol uti on or diffusion rel ease conpPST/USINS017384
and/ or conpounds di scl osed herein over an extended
tRabheR, fld the ebmpoditieh LR rtonPYaidsaliRessed Herin Ak absbéd
6 hours, nore preferably, over a period of at |east 8
thvoughsthe nthl ewsasarolihdhese embodinnents, byder ageplsinataled baused to

e R

cERPRRBts hHNineTude Ofol exANPlE] ea@ne@ s, dienBdik@tegrating
conmpounds di scl osed herein and pharnaceuthaIiy

agends gica ddlitjerally) ercadily dissadvabde eqsting samtaining theaygodinic

] i n . f . i .G e
R e T e
ohdetl bFhidotidic bgadst offeyt. Chirgind&endtas esesodf delieery with a sublingual

conposi tions and/ or, conpounds_ di scl psed herei.n. The
tabdehansy herickioned byideinag ﬁg}ﬁ)ﬂr@z‘r PRbEIFBIHE dhepicotinic agonist and the
P SRR ol PSRl b o HIERE I, S B dRhfinio
tieaad@h. Wwth a rel ease rate-controlling pol yner that

gives a tinmed-release profjle. The tine-re]ease beads

may Bee peinds dhal Sy ritral adnyigisiraion ofcopposkigas ARUAN | y
c&n{g{)&ﬁﬁg \ﬁ?scf%@éﬂ H%r;%/ﬁ%cﬁ*chﬂ Biso ngrﬁﬁ%iﬁw_ fR9 ARVRREEdiERER

rix tablets Irect conpression of a plurality of

dbmagd forasatvbthwiroide fustaieodawishee, an acrylic resin and

bl d wth i pi ent . hyd t hyl

cel | i i erpadiiashier B dapagsap TR mRAet LRI Tl Posed
disﬁblﬁﬁ@n & diffikin rd1Bdse cdmpbia6E® andRR tompdendsitdidséd herein over

armaceuti cal Sciences by Rem ngton, 14th ed, pp
afl 626nded3Bripd 97 BYyrs FHiratehably, oyer Pperiath of 8¢ leastiOB@irs,3T0re

1825-1835; Benedi kt,, United States Patent . .
DIFS Y0 2 SN0 Of He R APl v Gh pLeH B{eLiLy, over a period of
af IBRAN D RE M ahE FhosBpIEREIRS, oWy a Bebd et ANeast 74 Rolrd, TEBbeads

90, pp 1603-1625 (1985). In other enbodi nents, an oral

ey diene meehtrad bempesifomer onus CRPTIEREICqIRAsHEMS a8l or gompounds

cigFlop ey fipipiles BBl v, ity o QRS

el MRAbSidaiRe kA Bhifes "Thebéak Sy heditd peefaftidns with a
“Medi cal Applications of Controlled Rel ease,"” Langer

diametanos ebgus d o phowtianpy. dadividusbbepdREtaysomprise eres of the

1974): " roll . ' il abi L " }
cosBfitons Rl RSB R R B AR tebde i s Pombodiments,
afeeBfmdd oMidnedrossNEkel @lidter{al OBdnhancenlsr disthage rdAq8Be J

Macronol . Sd. Rev, Macro 1; Lev

r | nmol Chem, 23: y et FL
gasimintestiapkifect Fhebeaps mayhgroaigd avithe relepggpte-approlling
! - [, 1989, J. Neurosurg.
p%ﬂ%ggsa.t g%ggé?ghg\r%%g%}ﬁéﬁlt%s polynmeric materials are

usedThetinkreleasdisdads nag be ehanatetured into a tablet for therapeutically

effective administration. The beads can be made into matrix tablets by direct
compression of a plurality of beads coated with, for example, an acrylic resin and
blended with excipients such as hydroxypropylmethyl cellulose. The manufacture of
beads has been disclosed in the art (Lu, Int. J. Pharm. 1994, 112, 117-124;
Pharmaceutical Sciences by Remington, 14™ ed, pp 1626-1628 (1970); Fincher, J.
Pharm. Sci. 1968, 57, 1825-1835; Benedikt, United States Patent No. 4,083,949) as
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delivery. Such polyners include, for exanple, sodium
car boxynet hyl cel | ul ose, hydroxypropyl cel | ul ose,
whyasoxeps opyl net hyl cel | ul ose and hydr oxyet hyl P€l/Ust005e&17384
(nmost preferred, hydroxypropyl nmethyl cel |l ul ose). O her
VPHhAGER (
HGRHL ARG LR RERRCHESE 08t (4 R FRlbn L7 50, Ch.
9@,fﬂpekﬂ08ri@26|(1£935|)el ease are wel | known to the skilled

art| an. and ve been d n the ar an‘o:zni it
T S st syt ek BBt e (aner
Lga??osﬂéﬂaﬁni% emiCec) z?R@f-Ebﬁz@d e abl oSiuders: e 1989@\/‘ Engl.

oral susfained release adm ni stration. Coatin
J MedeB21afBh)i ncl ude for exanple, polynmers with a

pol y e e obe i R RS ChPe 50 ERePRA

. ABpBERI0HS bPOofFol RH ¥edllése, Lafger ahil WEis€ @itk ) Ot REPress,, Boca

rel ease), polyners that are degr aded bf) enzynmes (i.e.

RemyFﬂend@hlt% ;1“6gnirellechibang BJﬁ@IV&]@bbl}ﬁb’r’ m&grod‘u@tr fign and

P?r? rg{a%c% g‘gréog rzgn(fgﬁ;%li %sqgﬁg%’l%\z%‘{ég% 1?{‘;@%4% llaBtg léz? 1983, J

MRIGRSHBINS AL Bay. Madork &1l Cresi. 19:611 pexd/emﬂ[laxss S@z@ﬁceb@z&;liled
for oral sustained rel ease adm ni strati on.

Dgsingpt &, 1989.idimnNVewiob 25t 3l Eoverd eigip 4289 |J0N§”’é(’ﬁW/gO|7 1:105).
Ingég % %Sdérg?@? é)a§ﬁg?ljpceﬁ1§feﬁlaﬁ%¥q Qs%dg&a&rﬁfjsu\é’laﬁ]fédQe

ayer o

dé1Blen afiehaoti/nirs ekl §or epahple} mhm babe;)yrasthgllcemhloseed
in Farah et al , United States Patent %? Y
thylcellulose

hydrexyserfsshulase drydroxyprenydmehyicgldulpsg Béﬂthmeoxye
A
ddssehbals(ekltletrmad I sk ®hamt.r Tech.rd tReod. a8 5(3§ 189,I)i tRabtoes
%ogﬂg}glgst ai egedarlrg: e Seogzrélgtloé]%ed%% @?ﬁft ratio gg nncFeé{;nbed o
tlér%gog?lr?eﬁgtﬁ ALy PRlSN 1992, GoA71, 615 I'n yet ot her

nts, 'waxes can be used for oral sustained
r el ehssillaghérinstodahéess).enfexiamphied podpasations birebsustl fomnerdl

rel.eas es. are disclosed . in Cain . et al ite
st e i RISt Ay (S0es S T el el e
WW% pIEd Héht\é@l’&bﬁﬂ? (A rﬁm%mrda@&)meﬁas PRI pRers it a slow or
Uni ted t at es Pat en 4,820, 523 ydr ogenat ed

pHetgperaishieratsi of swsdleg, vlmoluh@nr ArRIPEO xe tiag-egrtiqiled release),

andel jllia &r t d t t
Qe aet o o Ry wlvBR: (e RO o B s adling
pafyn@ﬁrtﬁétffbﬂn andl 1828d Pt WaXkstrdVed Y iah in@édiefin pressure (i.e.,
mbodi nents, osnotic delivery systems are used for

P@B%Ire QQmIOélﬁdé‘dearSé) ease admi n| stration (Verma et al,

Drug r m, 2 69 Q8 |

erbolh J A s PapREa o ) isd el BRded fos o
su¥BiiddatRasd aﬂ!hlm%twrﬁ Rz edarfiple, Slihd%}@i:lﬁ)hﬁidl@cbfrceh@aﬁﬁons

del i very devices (Theeuwes et
and/or compounds disclosed herein may be coated with a thin controlled release layer
of a lipid (e.g., glyceryl behenate and/or glyceryl palmitostearate) as disclosed in
Farah et al., United States Patent No. 6,375,987 and Joachim et al., United States
Patent No. 6,379,700. The lipid-coated particles can optionally be compressed to
form a tablet. Another controlled release lipid-based matrix material which is suitable

for sustained release oral administration comprises polyglycolized glycerides as

disclosed in Roussin et al., United States Patent No. 6,171,615.
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al, United States Patent No. 3,845,770; Theeuwes et

al, United States Patent No. 3,916,899). hi yet other
wepdsdizyent s, a control |l ed-rel ease system can PET/phmowei7384

in proximty of the target of the conpositions and/or

CONP @kl RekSotBéreehidaIHeIE MRixBs b4t Wsed Wi drilkuSidnéd #elease
fraction of the system c dose (See, e.g., CGoodson, in

adwasdsteation AR inples iof Auitable wswined Irpleasimwasesare disclosed in Cain
Lo et e T PP A AR5 85 v

aﬂ&ﬁuﬁ&ﬁ? WS BHichyiR kS, Ditds Sthted Pat@it Nd 4@0BR3 (hydrogenated
enbodi nents, the dosage form conpri ses conpositions

variatle ol drase Wi scabh SuE dpHaiie; prndsilliagozekeritepmdypixpures

R ,a%&%ali@?se 14 e}irﬁ#ﬁs‘:ﬁﬁerﬁ%aﬂ @ﬁ%hg{n%{ml% fﬁ’)arafﬁn and
nonet’odi bl e e coat ed subsftr

cﬁsnéﬂeﬂ()onto |tse|f to provide a bilayer polyner drug
rm For exanpl e, sitions and/or

dosage
conp FiILOPe e babene: G e AR B cyieEa SiRed gor oral
|
st Lo\ B i o YPBl A1 Bk DO T I0hefh! B0,
20BHFT08H omanbhmrwﬁtmd&ﬁehtﬁ tm{cos%mﬂem@inweby fA@iwte@ipommn
itself_to provide a bllan1nated dosage_ .form
Myt Vaer, %@rebwé fercrral @S@%ég@ew@ﬂﬁl@w&wa& (Theeuwes ef

a? Oﬁhﬁéﬁ dﬁ{és bafefit KQ. W%&?ﬁ:&%l’%ﬁ%&&@aﬁ@ BLRht No.
npounds over a su§ arned release
3B&6£99pntat|ve bi odegr adabl e polyners conprise a

nmenber sel ected fromthe p. consi sting of
bi od&y¥ A EnporipecHs aégljltml&slrry‘ lepsmiviisThgandgplaced in

pg)gc:u%/ﬂ%tg E%ﬁ%/rgstg& etgfé e ds idH aHd/or 9&%@1&9@ ARkloSePfidréihy thus

pol y(orthoeste
re(qmﬂﬂgmﬂy bdinatie) of the kysfanietdpky (Sep,oé ¥.( Gobywbni thefSledical

AR ARG R o e QP i 1% 138 (1965405 e
cGRAUIERlEREsCRFLERS relisddstidSn EaRer, POODBeien s B0, (9033

|l er et al United States Patent
mW@lsad:iesJ,secle ted States Patent No. 3,962,414; Capozza,
066,.747; Schmitt, United

Unit ed P t No
St 't BEstil b err o ns e, fosaBeigh qmiiect boripetiGaR dpdlor
c@rﬁf)&ﬁfds W clofedHRed2BatcPBRla p%lyn?ér subdate Arhat éfbﬁﬁﬁer%%h ®Blan

093,709). In other enbodi nents, the dosage form

el@di’qh, 0% es‘.lon@n@bh nolyner. dig/coated @ihstr@ﬁqdlsaydmbld@d@@to itself to

d | d
oA ST it o8t e £ e B s ot g
&Q?@ﬁld@ disedsédmdrbin@af be 8od16d Hi¥Ba pdRnidrsuchl fka fTyigkptide,

i very polyneric dosage form conprises a

cllpgem reetadin pywnylideokgl, pelyglsb@s‘@ nebiteefzh oua pylyorthocarbonate
Pk %M&g&i pgf&n}%; fcﬁ?edaorﬁg 1Py dy}]ﬁe g%ﬁgt%%}aftﬁdgsage form. In

conmpri ses one expos Surrace a
ofk@glion) tHedbiedrodibRalosfdei fyeh )érod&wt A @ntreN pdERStoslisfensethe

vahen present, is coated with a ghar maceutjcally

BRSPS pad/gueqppmds over a sustained release period. Représentative
biodegradable polymers comprise a member selected from the group consisting of
biodegradable poly(amides), poly (amino acids), poly(esters), poly(lactic acid),
poly(glycolic acid), poly(carbohydrate), poly(orthoester), poly (orthocarbonate),
poly(acetyl), poly(anhydrides), biodegradable poly(dihydropyrans), and

poly(dioxinones) which are known in the art (Rosoff, Controlled Release of Drugs,
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i nperneabl e to the passage of the drug(s). The dosage
form may be manufactured by procedures known in the

waeds/192€exanpl e of providing a dosage form coP@I/USE85/017384
bl endi ng a pharmaceutically acceptable carrier like

cmebwtpby!sﬂe(gésm QllclleMet &Y., kiR VhatelOBRRINE qrmqmm ons
/ or _conpounds di scl osed herein at an el evat ed

Mléhfpﬁé% Afnited Stqtes RatentNo. 862, @ﬁdcwﬁ,gumedts;a@s Patent No.
R R L e T R

PateADNG. 4,015,038, &Thoi 87 dilg ﬂﬁﬁﬁe&@tzftéﬁPﬁaﬁM@ At 093Tb).
successi ve Iayer The systemis allowed to set for

aboutn qthﬁbenbodlmep?o*ow desagg dogoegrrises campositions and/or

&ﬁ?&ﬁﬁﬁ Qﬁs%ic;s&? hQr% I%E&e%l 1£t?>r W%ﬁﬁ&%e}eggesttpee dl%%%s? %?

difﬁrsﬁjnsthrdmgh efpo@jqﬁér; o byafhak hirdiyph p@ed:swi‘&fy&upﬁdéibit 4 pélymer
pol ynmers, condensatjon pol ynmers, carbaohydrate

DREIX; nbhesdrug r‘iiéh‘éﬁrb’ mewrﬁ&%%@rfgﬂegomeaﬁem@twon of 10 mg
t@%mgﬁbﬁ%g yd%ﬁpcl eJdQH% o] p¥ aBé’aatg@ f01im comprises
pol ynmet hyl"acr y Y

y| SO uty t acry ate,
atlegyt oa¢ expgsed ytmﬂaodat me&egmhygl dfidosmndelivete T Iymse)q;oeem

pr.ocedures for .manuf t hem, have bee desch ed
SH“lfPCFh\éfﬁ%{Hi’re?%l i3 feate ‘1"’1 §|ap ng‘%?F ai%’éa lgmat eﬂaP

nfpefichitats (RIALALBYS fo dhe(s). g“&?%%‘??%&“%‘%‘?@ed by
pfocedifes RB8yn iﬁcthé adt Aal exatdpledifpodviding Galvsage feahycompsises
bngis aamace bl S arRR T R TR e &Ry orith & known

dSé_é‘HFcbﬁn?@sﬁoﬁ’é aHd@dr dovhp®imds dIsc1d¥el herein'RtQmtdldWted temperature
tinme-re ease@ﬁllls provi de a nunber of individu

(aipsFE° o ang addinglitrig a vdastio meedidahgrade elestom waibt carwsnlgﬂang

sust.ai ned-rel ease dr el jver rofil r
oGSHF SRR S0 e VEb by SislnBigh meta THBE 8P s repeated for
cARIEpEbALSuscaRdds RIRBL. | THe HOLMTE blIGREE ! REfor 86Ut Nour, to
group consisting of a polysaccharide, agar, agarose,
preaiderthe degase fernk aR¢pregegiatisg polymersuar nvgns@dtummg the dosage form
nat.e arr fucoi dan urc ran,
c?riﬁqsre ¥ rrgﬁm B sgﬁe%ge%l}?orﬁ’l g}ea%o%p o) s1st1 8? ? e% r% Y(g¥l é)oéymers
adilifon pdlmaﬁamﬂnenmeu% lyeead c@x%ﬁhy@ﬁ&tpomymaﬁydrﬁmﬂmohe
elatin, and a hydrophilic colloid, The hydrophlllc
p r%@Sée@fﬁﬁqné@stapqiyﬂhﬁme polypropyleacamlyyinyl dsetafes,

pRSEREYAR R, bR ERe g RAEUERRS RoRpmid Mg

palbxﬁhbcbm:y ’l}ilielrioiiym‘érﬁaﬁd p@cedur@ feageniftwriag fidne hhverigsen
0 mm thickness to provide

o
d@Sﬁ@bed lﬁéhe ?%KG@‘@@%W elr,a”g»(w}ers Y} Sde bt ] RﬁPlldmk etal,
D?z?%%z{}ﬁee rsgsf‘é{ns 3bgo g %*g ligeL@ofrfggelf al. YEH/ ijg 56%56@?5,@%@@/, 1,

roup consrstin ceryl stear
1% 933 RAff erario Sloedbadtkayf C@bry;wﬂdly;derpapm tGRE,Predsy Chieytler al.,

at e cenoate and glyceryl
%gﬁ%?@gn@ﬁeg%\gﬁf or mng materials corrprl se
poI y | Sthdr Ents, R HEa8E Bo ﬁe?l hﬁiﬂs@?ﬁ E% tmy pills. The

phth ate and m cropor ous Proc
timptmeacleagei mids priomidepi Iilmﬂ)eaoémdlwdual doses for prov1d1ng various time

doses for achieving a sustained-release drug delivery profile over an extended period
of time up to 24 hours. The matrix comprises a hydrophilic polymer selected from the
group consisting of a polysaccharide, agar, agarose, natural gum, alkali alginate

including sodium alginate, carrageenan, fucoidan, furcellaran, laminaran, hypnea,
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di sclosed in Urquhart et al, United States Patent No.
4,434,153; Urquhart et ah, United States Patent No.

W@ 2002110183; Theeuwes, United States Patent No.PCT/US2005/017384
4,853,229; Barry, United States Patent No. 2,996, 43 1,

g&ﬁ\é!ri&@ Knitaesl g?h?‘f(ﬁ‘%e{a 38R traltant®, b38st3Ban gﬁﬁhf)ébtln
a

Uni ted at es 4,752,470. I n other
amplopdéting gelsfin,tand adu@agﬁulﬁcwqﬂoub e bysophaliomatyin @ompﬂses a

pERREra% 2 PR RPRH T oEnoFE A EEREPPuRiIof rbliTone

OGQ{%Q%@ J10nmeandhfd, 1C0MRO50a8e, ¢ ClRstd giRs eofpriddn ﬂéﬁ@se
subﬁect The osnotic dosage form conpri sing

ra’q@m@@mibm&vvé ap 801 imgn upiterd) pas tirkness toHrevigh ferfhae timed
S0 BERTRAD, BV bt R oop008 g ki FRANTIE e

soledtéd frdiahé BRupReDsi sttheCa AR ingdledrie] glycedglsmgﬁos‘t@me
devel ops osnotic pressure differential that causes the

g}yﬁ@rwhér@ahmtat@ ahsesil dauseate, glyreryd didererants aul glieauigRdgpate.
ol ST G50 A B Bl DB e

pl_l‘i_ﬂhiallfatb) aélﬁlﬁmbfdp\brcdiﬁ ocl:e;:thisr Prdcedu@n @or&gﬂhﬁ&d‘ﬂﬂiﬂhg &hﬁplﬂlle are
ese elirver at r n r n nt
diseloprdonddsaniars) eis TR BIAIS DRET Nodddtl 5 1 HERH kbel-
Rt ng& g A3 ;%Eenk QW@E 8158 ﬁﬁe%ﬁ\%ei el @Hté’snlsatﬁ AN UNET3 229;

I ment s, dosage orm conpri ses anot her osnotic
Bdﬁy,algmtécmtm(ae @mmni Nortg9% 4l ; Newilte; Dinited Stptes Patent No.
npar t em per neabl e
31&893}%#]}4@&@0‘46’6%4 é\%gﬁ nﬁg&bﬁl gg% g”?he passage of
[l oh G iR aht Hoéa%@ SEARh ik at DEnbRSEAYEe Rfm,

conpositions and/or conpounds disclosed herein present
Wihn:htdompmsemsdrmpmneabledmdghetmmundsmgthbmemtlc composition

caBrgSs bodhpsprisnad BERRRP R tisgagy RaPy Ao Bih et ubiect
tHeQYsMdkidldb e itk ESRpRIiNg a 8Bflo3RRAE @dn’ﬁﬁosﬁﬁéﬂ tmbives fluid

expandi ng i'n size for pushing the drag conposition
tHroyghrthé smﬁﬂmeeabm@blmcoﬂlmdomd ferm ingespongse the concentration

t.h I h
SRR s bRt ol TS LRSI SRR bl Bl
fHhSENERB Qoﬁﬁé’cﬁi ﬁeﬁﬁrd difeRntifl thdt lébuﬂseﬁ tHeaHghpdutie composmon to
r meab at a fluid i ing rate determ ned
b@ydmﬁmtqred ﬂm@ltghl ant e;ut(ffom H@ @@mepfeﬂﬁ@aan &Pigdenged periedhaf time
o T2 ST B B D P RS AL b asano

SEEIRASElch@N T h@é&d&ﬁe@%@@@tﬁ@&:aﬂ pﬁdﬁ@:ﬁﬁﬂes@ﬁ{tﬁtﬂl@ z%fdm’der
t he dosage formthrough the exit assﬁ%eway

delinspeprofidy/asoppoprddp dhgyaaksarpBles of i af(eaﬁleﬁﬁf ismmpations

h
g\é rGrg i othe€%ﬁl§c)dug%ﬂt§,dﬁ% db QY€ #f rlr?‘%; %gprrgsggﬁ?o:c%%ljh&glgﬁeﬁosage
forRIdR r&ﬁigac\t/ad sﬁrfcﬁﬂidirig& @hpaneot) mmalhgomﬁnsang a
polyalk | ene oxi de of 000, 000_to 8, 000, 000

SeRiDgHRE lﬁd}%ﬁg@e%w%mﬂsaronvp@@ eRPIEqi tpassegecedifiid apd
s&ﬁs%%glﬁ}gi&%e%gabqg{b%é bhRBedr c@rrff)gLlﬁgﬁg‘:}ﬂdﬁﬁ‘ecoﬁiﬂoqﬁdsoélsclosefl

herein present in the compartment, a drug-containing layer composition in the

compartment, a hydrogel push layer composition in the compartment comprising an
osmotic formulation for imbibing and absorbing fluid for expanding in size for
pushing the drug composition layer from the dosage form, and at least one passageway

in the wall for releasing the composition. The method delivers the compositions
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wei ght - aver age nol ecul ar wei ght, a pol yet hyl ene oxi de
of 2,000, 000 nol ecul ar wei ght, a pol yethyl ene oxi de of

wa 23801000 nol ecul ar wei ght, a pol yet hyl ene oxPABUS$005/017384
5, 000, 000 nol ecul ar wei ght, a pol yet hyl ene OXIde of

ad/BPRMRAUNAP HREIL AT hefGih g,gtlme{b%gﬂﬁe B0 OP B/ Q@ole wall
of the 1, 000,000 to 8, 000, 000 MEI%ht aver age | ecul ar
1

amﬂglﬁtlmbdnng_@tm@pttmmlm thg pglimcah #y Rbthe sermpermeable wall and
car boxynet hyl cel | ul.ose of 10 0 6,.000, 000

UG PRor e deies® (18 pmiporDaitle Sl Gaibiatne pust 1By o
eRFHAONLIEY ?rr@éh(?&iﬂgl&h@ 86mpPbsitietsand/od @mpounds disclosed herein from
carbox e | cel I'ul ose.” The hydrogel expansion |ayer

ﬂmaiqsag@,f@smo ugly theoemaﬁtsmewaﬁ tqp shient omwpmlmgr:@penod of

o ooy LU 58 e 1
nipyte 108y ikt o1 15atkdgél el as Byﬂﬂ’nﬁb@y‘ @élb(}/cédi ﬂbinbth@ $Roup consisting of a

h dr oxypropyl cel | ul ose, hydroxybutyl cel | ul ose or

alkalepp exidg PE £0PB0BE £ 8. W%W@ﬂhywamlewéar Weightwhich

f
coﬁfé?g?.ﬁﬁg@a YRR BT 8 o000
wieizthea sdrbige mcledulmhwsl@ha‘a @olyteﬂ:yteﬁae iogide@if d,000j000 ingol il 4t
raf f nose, nagne3|un1sulfate magnesi um chl ori

wietghbiarolyetiiencaide ofi 409000 pelcatirveight, eoltysth;}iqaé ogidle of
5306 %b@ éc'ul %!%1@34 gogﬂ;é'{lllﬁe&)%)ﬁlge ofoﬁ&)d &@}gofggulaf Weiht and

bresen
a byljzpﬁ)pyftﬂne pxidalolf yliecle(DOO,lDOﬁ)Ste 8;0‘00‘,’0,00@&1@1 a&éﬁg@ﬁﬁlecular weight;

gl Ging e S @%rqun" ol gtrpaxyprbyse Biegharatdo0de 6,006,000
w@;;%r 34 @lﬂgl‘y\kfﬁglltl fﬂcﬁ%@ sodium carboxymethylcellulose or

opy nethy ul ose, and
pbiyshivop cabyk poetiyicellledeo Shp h@d]@@eltecxpanﬁon'@y@‘fcompnses 0.0 mgto

3§y R AR GIoR D S O RAT 8 Yo %@#ﬂ?@ﬁ@w 0£7,500
tohé}/ 51(5(96()’ 4! gifqi@ﬂ@eraé%%bﬂ'e&ﬂﬁr \Qéigﬁtn('e?l Byddokghe% t@gﬁ[d s@;

but ylI’at ed “hydr oxyt ol uene, céphai‘m et hy ,
hpdopyletigdicEHumseo byg}togajrbpykgellluéww |hygmxb/‘amtg],cellulose or

R RS TR PR T AR e SBRE BERS kemessny

s&éd’lé@ @ﬂoﬁmﬂéegroﬂiﬂ Jothi QinFoft Dd¥unBhikida, JotdrkiueaEHioride,
sel ected fromthe group consjsting of calcium

pefessiraeeld pha@ﬁ@h tanbaeie acid.cuilsic azidntafﬁm@arrm@eﬂmgwéfgteu m

I | d
o il e LA SR REL P B BB AP 4
c@l@ﬂaﬂﬁ sudhaistféx’n@ foxRleQORcit6 36eg$n a ?ie@cﬂft nfanaficthire, 0l 1€E to 30
acid, palmtic acid, a mxture of a salt of a fatt

mg)af @yyrroaypiopgieligellaloaepich, 80226 élopyveragwy@b@rdn@lpcular
vv%fgﬁ{.r@élle&ec?%{:)rq tl\lléaﬁpﬁglgon%ﬁﬂﬁé of rf’;pcﬁ%%sr I?F)g'rﬁe tthhh? el lul ose,

er nea rrses a = Cco

hp&f@f@pf@pypeﬁﬂ@aceﬁmale hfldrbqujrdp}&mdthlylmﬁlﬁlmbh& to
he passage 0 onposi ti ons and/ or npounds dj scl osed
hwé?mpnylbvﬁw@ewpﬁe, 000{gd-2 mgiod aaﬁaﬁ%ﬁﬁrtusglég °g fpan {eegroup

S PR R TOAR B S BEG inon

ba@dlhyﬂm@a&mmlal hydrme}dolﬂnaﬁm, h]iut;da:ted hydafomytdluene cephalm, ethyl
gallate, propyl gallate, octyl gallate, lauryl gallate, propyl-hydroxybenzoate,
trihydroxybutyrophenone, dimethylphenol, dibutylphenol, vitamin E, lecithin and
ethanolamine; and 0.0 mg to 7 mg of a lubricant selected from the group consisting of

calcium stearate, magnesium stearate, zinc stearate, magnesium oleate, calcium
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cellul ose triacetate. The wall conprises 75 wt %
(wei ght percent) to 100 wt % of the cellulosic
wowrdosAfxee ng pol yner; or, the wall can conpriBE&I/US2005/017384
additionally 0.01 wt %to 80 w % of polyethyl ene
pEYER! sod@im Sberdfe! fotdRinth 16, s21t6 6F fakly @ERIs SdaltS bf alicyclic
sel ected from the group cpn3|$t|ng of = )
adigs] satsyqfraopyitivedcids) Seasicrcidy oleic acid, palmitic acid, a mixture of a salt

oby K YBraRy aabiyicerd B mhRs areramrtiaciber cen

of ald the @EREACHdsgSRIMRE, (Bd Sgnipditenble walllcogPrists 4 Condftition
wt % The internal conpartnent conprises the

that isgemasbld taithapasengp 0 flwidsnd dnpermegbleity theppssagg of

|tk it h I ; I |t Th
BB LoD BRI R o TR ASA N
coifiiRA 8 PBlyinier SE16E1BS From thy groubicbhsiginghe afdellildsé fuytatgh

t he sem perneabl e wall, causing the hydrogel  to expand

cellwipss diasplates palldoseririagyiate sribHpicAsriate, rllaloss fiacriatedindg
RS Ridee Rl | ol B B VY ERRAG peREA 1] H60 wt % of the
cdlgesidrenll-domiing pdlyemeppey te ivaill cah coinerisoakijieodatly hdlowt % to

o 2355 S SRS LSRR i SRS
GRS Flg)‘rﬁﬁ g?ntﬁﬁg‘%gggggﬁgxﬁgp Bell¥ibde &Q@%df&%ﬁ%&ﬁlﬁﬁ&llulose

exter wth the interna
suchrp aydrvepprop fnetlodeabitilose. pSlvetotd webtgld gercemirafhall anmipenents

cpbER ol et B MV b o R oo oisht Sotpses e
dlgl -ddRtalfin SO 0sAHN AR Br inlBFerEX PR With arPAPIRGBIEN drogel

used hereli’n conprises nmeans and nmethods suitable
cdmpositivel. MBteexpahdabledydr gof confmmsitionpo thetcompartaaa/ ipgreases in

compounds discl osed. herei,n.fromthe tnent of.the
L R T R L
t@é&%ﬁaeafﬁyocch{ay |sﬁ5’deniﬁ t8E ichipartnRRK Swha By theldeug Ethosition is
porous el ement, hollow fiber, capillary tube, channel,
pwbed Gomothedosage form.pGhotisrappetiedayertand thepexpendible lpyar act

ol TBL SR B ot SRS b fons

and?§t doGouRddIBkEbscAlhetdi@to £5J&% oOér tirfie.| ThE Heghgb f@fm t he
wall in a fluid environnment of use to produce at | east

canprisss APResepeERy ialteewell taheonsicesn e grimivs gbihgydosage form with
Represent atiyv Lal s sui f r 1 .
oSTRCRE L B B SR8 e gt
diugardha tealosgdeyfogh Ye bk isabjectait d zoro qrabyrateasiirelhseaevel a period
olymer in the wall, a gelatinous filanent, poly(vinyl
oy haiopt 24 Baes- abl e pol ysacchari des, salts, and
oxid re v, ;
o Ty, ISR 04 R SRR o metod
s RO the BuRFedaslcass & the compoditivrshmdivalcbmpdinels disclosed
passageway possesses controll ed-re] ease di nensi ans,
heygisn{rem th%mmqnaﬂﬁtiaﬁ dpsagg é@@?'eﬁ%ﬁﬂ%m?%tcf’@ap?esf% jeast
i i EEEES nblNfib
o BB LR e Ao e DT e,
capiifidry autes, olianmel; porous overlay, or porous element that provides for the

osmotic controlled release of the compositions and/or compounds disclosed herein.
The passageway includes a material that erodes or is leached from the wall in a
fluid environment of use to produce at least one controlled-release dimensioned

passageway. Representative materials suitable for forming a passageway, or a
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passageways i n spaced apart relationship on a single
surface or on nore than one surface of the wall. The
wezpsesdeon “fluid environnent” denotes an aquROLBESIN5/017384
biological fluid as in a human patient, including the
mARF R Y rPakdaBalajs (ﬁﬁﬁpriﬁ?ﬁ%@(ﬂl@%@lﬂgﬁc@ﬁy laBidRR phofyPlactic)
form ng passageways are disclosed in Theeuwes et al,
adifh polytheSirathe svathan gntatinous Blagwnt, ppty(vingbelgoks)).deachtable

ni t ates Patent. No, 3.916,.899: S rs. et a
pelieErdely it a3 Bhtieho® PRoRSs Gy RBRtE Bhef o pore
padRbiStaplcahes BahedbyNeachhDBRatitublessnpyend, aichads,sorbitol,

United States Patent No. 4,8 16,263 . Passageways

fbwyr theavally Thephssagewris papsssFesseantiollodyisiease dimensions, such as
Uni.t_ e t Pat ent..: No. )¢ :
w28, Eaph il oo eotY o SFppilions andlor

dehes reaste dosigs gorhl. eThedessga okna ugirba tondimctahwethi @eag more

to the subject and increase suhject conpliance, the
pasgageRae h sparesapart selafionsBwAye? §1BElsHag AF gnduareghan gae

eci fd m-Qf thau . f
R o AT o DR s SR A BRAE AA5Rg R o or
botugies ifluidasinartdihen patspimeiisiink thelgastesintestinl tracth t he

patient's blood over a period of at |east abaut g
PRSRgYayFBRG CRHBIERLIBT 0N Passagsatays aregfisciesefl &y Theeuwes ef

aﬁggxgtedgﬁbt%gﬁ%%mw& R gAk 88! ’ﬂ@eﬁwe?%’ﬁd’l. , Rl 5RksHatdht No.

hours and nost preferably, over a
3,986,809 Sefinddrs bieds Untdd BtrsPatent Nor 4,06 3064;iTheewives et al.,

ti | e, [
OBl Sl Bt S pBResd &g KGR oL uRET S5%: BERRI N o
4,?'16,@55"'?%&@6!@% W6y Blbach$Ry Al RiscRsky PAGEH o e2! Bmited
e.g., propylene glyco!), pol'yal kyl ene glycolséée.g.,
StatdsyPatdmy Nené,200.089 kid diybser ), Elolitedl States|Ragdnt Np. 4288087

buf fers bet ween 4. a H 6 .0., acetate, citrate,
ecol e Rl A oo T e Caspiopoe B e
st bhPBRtdaYe subjRY 86hpIarREaRE Sustdh&ERIc4 brdP8osage form
coloring agents, bile salts, acylcarnitines and the

(regardlessyf the spegifsdform jof thecsuateingd releapgdasagsierna) prefepmbly

for.use with nebulizers and |iqui. ' devj
byl Dt e B ERbA RS of i cobiit o RRiily dBthsR Ak losea
h&eRNAhe pRiRE AP0 bvEW RRIGALT atlicast!bs@th MRirs inforeiptdfeably,
pharmaceutically acceptable carrier such as,

for
oestamsried ofat leaptpout 8 hyurs, gyenameferablatoxer a peigdeafiaf leagiabout

1RSSR PR T B MBS o 07 000 s

of t Rer 6@l kiui@ PrephiraBioSPRIE af)Toréx RPIPREsPensioss, @lidiroand
conpounds_di scl osed herein hi sope enbodi nents, this
sqlufiens; sitaple darrépns, gxginicntsy dalgents ashule wajery saline,

STBABAEL b B BTN v
glsubl) alds, aldohivlspslighiln acidiciardierdieativeaspld deank péinG (4.9, bdetate,
G TN URAN L E TR N
ﬂg?vcg‘ﬁl% a@%ntl’,)preservatives, coloring agents, bile salts, acylcarnitines and the like
may be added.

Liquid drug formulations suitable for use with nebulizers and liquid spray
devices and EHD aerosol devices will typically include compositions and/or

compounds disclosed herein with a pharmaceutically acceptable carrier such as, for

example, a liquid (e.g., alcohol, water, polyethylene glycol or a perfluorocarbon).
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For topical adm nistration a conpound of the invention
may be fornul ated as sol utions, gels, ointnents,

WEe@an926uspensi ons, etc. as are wel | - known i PCT/082005/017384

art. For buccal adm nistration, the conpositions nay
- B She h@bid &L

B B e A6 2 e AL PR R e,

sclotipo onsispetissm aedpositionnantéy cahpouhds disclosedadtessdn.i m some

eiBod Bl e S BEHbh 855 SR TPHETuSHOBARR AR 53
aSidP Bt Mo RATFS M S S5q 5@ 8RR BHit{ods opﬁus?%ﬁb%n suitable for

gl ycerides. Systemc fornulations include those
uskeivi agrasdl deyiceadnd krioyt tatthese afykillip dag arb@Biesalski, United States

subcut Lptrayenous,, 4. ntr | arg. I at hecal
PRt o r DB poss e Ry skie BRI 3ospiglal

desi geLfbpidal adhRSAA6IR compbRUSIUBO B¥EntidH Rhy 8 formulated as
pul nonary adm ni stration. System c fornul ations may be

sotutdens, gelg.oripfinreats, oieamis Juspentions.leét ag etei well-keewn int thaart.
i mpr i.Liary cl.earance. of ai us o
" edub oLy pls k¢ Coliogis e ey AR iR amh Pl
1d2etige3] B11ipops,| drdrifbshlited SOetnvBhtEshaNM@hndd] ocker s,
antibiotics, N-acetyl cysteine, honocysteine and )
phos pleBIpopitigss ancer Gojpesndsodisclessapetdin meglserhg/formulated in

iscl ' be. [ ueous
rERTRP iR o Ep ARG Tch & RulEBURfG A B s S o
caitgihingscohiagrkidnals@bpbdiny bdsengrh'as cécaiutienor other glycerides.
physi ol ogi cal sal.ine buffer or in association with a |
sur f ayge foyaulaten inglyde tope deriensd dor adspinistrption: by Hygetion,
i . ( el O] el
g piftat Aol O LR, SRR el bt BoldnBlinjogtion
as well agthosé desparet] iferuransdernaib)transmocasgle ntad or puletonasy
o] yoxyet hyl enesorbitans {e.g., Tween. TM. 20, 40, 60
apnisiralsy. SHICBIHerT g sTARE S agE 1 Cqphinagh Vs a gtner
B b i ™ SA Ay AP etees paucons
viagmsitly. dhedeetchiee agdhtdinalnde Buisie sotrlimted tciodiven elgeantl] blockers,

The solution. may .contain farnmul ator ents such as
oo SO PRrne. o g are P Esth ARG 2gent o.

Al t epgahictaby, BRIFBSiEbAd SiFordBthpeRRRAHISseAMérderial) be

powder form for constitution with a suitable vehitCle,

fozmylafedsinaqiibas sglutigas) sheheas phasietogidadly sowpaiiiee baffersabeleas
B e BB R, PSS a0

suFFe a8t R 4JRRf (of Bl gvadent ot sBifh@ant) ¥ REWril & hn emulsion (as

conposition or alternatively it may be dissolved in an
a piater-ie-0g .or o8y iyeter asulsion)afSuiteblersuthte-active ngeriebglusicl in
P i i sttt s o bl ospRatpEliyf Y ugyP e 20

4Pl50s 0N 6t 8D A ot ¥ODARNBRS Fpah T 40, 20, 600BDHS28S).

l'ecithin) and water. It wll be appreciated that other
Crmppsidersivih payritss-astiveagent pey exmpppebyvpend §p apd 5%
s@%a%—%‘t?ve Jg%nfagl t}é%eetnm?l 519&‘&8% Qﬁrﬁfce-active agent. The solution may
contain formulatory agents such as suspending, stabilizing and/or dispersing agents.
Alternatively compositions and compounds may be in powder form for constitution
with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

Suitable emulsions may be prepared using commercially available fat

emulsions. The combination (or single components) may be either dissolved in a
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the enmul sion. Suitable enulsions will typically

contain up to 20%oil, for exanple, between 5 and 20%
whpoosom2enbodi ments, EDTA is added as a presePUHUB065/017384

hi addition to the formul ati ons descri bed previously,

Félﬂiﬁbgéﬂ' dnh 0818n BREHONiti GOTPH RS vElySEMas BE dﬁ@cﬂ%c{hﬂ@vcﬂ (e.g.,

a so be fornmul ated as a depot preparation. Such |ong

sedtean gilf sty entaile Asttonsgedsedl, sesime aib é@@danr almond oil) and an

el Aot foddd B BB R AL A B et sfbrnbitivids, soybean

ph&dpheniap bﬁsoy@sﬁpl@smmhpm e, O mlow@pﬁtéaat@dﬂ@dt@m
herein may be fornmulated with suitable gmryrerlc or

mgy@m@tﬁﬁ Bl de paded; ifen axamply gl@s@wmregl%@ssa rfo ediupisthe tomigity of
K peél‘;i\l‘flg gﬁ ; §§ & u%{ellnhlégornls \ﬁp tﬁgeigmﬁtaﬁr?%‘p S20‘9D oﬂafor example,

betwaeh SGnY 26%. Ullsensahibodbnénts) BB eiddded BE 8 pféﬁb@@tw&
Admi ni strati on. And Doses Wien used to treat and/or

pr ev&haddiiemto the fcmlwé%tmﬁ eseribed BECYIOUSlY; eATEPQEféMIsend/or
oSRIPIR AR ShePhatl) BiCoatithihes R1ELa0) Bifuapan sie
lagdcting fc&nmdiatmhs) ey e admlmmmdn@nmpﬂammioh (ﬁirmxample

pharnace tical agents_ inc]udin conposj tions of
SPRCEEREPHS %\Tglaﬂﬁ%ltl%c“;?r’ib’ 85’9}5 e @Jec’fl*ﬂ% F%L% otfxample,

: : [
GRS aglRr Shfiy 6‘%%%%?"5?2‘*%"&%}/ B AN AR Sufable
palyrienic ot Ayddphebiappldrats (ferexampter asam Mlmuem aacaptable oil)

conposj tions, The specific rpaceuti c osition
R s s Hea Do HyGetEE GaATeS: PreRoRDlecds 4 Paringly
sUEble skjpown to the skilled artisan. Nicotinic agonists,

opi oi d agoni sts, conpositions of nicotinic agonists
and opi oi d agoni sts and/ or pharnaceuti cal conpositions

ntraveios DinapehBy RranGiadg LadimbErhon Xad Doses

intrav

| nf usyim, us@d ) tréar Bh@br pRY@lt pamRAs hRotific Akosiels Uspiod agonists,

i ntranuscul ar injection, subcutaneous injection,
compostisod mlcabqugpmm ang opioad agdwisss pid/@rpharmeceatisalal

b h ub I br.al
PSR s tare Y ﬁee%ﬁamere% BB B in oA RE G PO
phitthaaitizal 4RER, mﬁﬁ@iﬁg oﬂfer 8 Fos@tlion’s Y nfokifiic dfg@ﬁi\é%runﬁ@blmd

nmet hod known to those of ski in the art. hi sone

agqHve i Mlgotlrnﬁ emmﬂs,copag@ AESSS, cgmp@plaog@@m@@tguc agonists
oSG ShAR Bt £ bOAERARRLE Lo gBl o) g @ooni st
BRar mec c conposi tron f°are

pﬂﬁhiavaftﬁdl\/dom@@ﬁioah NEhe s@bﬁ‘maﬁﬁs&g&cﬂ ooPositioe Hepdindgon
oral sustained rel ease dosage Admi ni stration

thedesiped mode eldemipistrpigeias 1%‘?11 %QP:WH@I the élflye% 9@118@% are
kno c
ey PSP B, L3R o agpiss o
opioit agohlsechndralph e tutival gordpadsm/cﬁis yhay(&‘ftmmsbe adminjstered to a

that _can be used_to administer nicotinic agonis
sEpesPY lr&wﬁn%ltsi’ohasdpa&e@% CHRMETUIHS HITES PR é‘gﬁ?&%ﬂa Qpltablet,

o1 2 RRIeOb:d1 solution, intramuscular injection, subcutaneous injection,

L

transdermal absorption, buccal absorption, intranasal absorption, inhalation,
sublingual, intracerebrally, intravaginallly, rectally, topically, particularly to the ears,
nose, eyes, or skin or any other convenient method known to those of skill in the art.
In some embodiments, nicotinic agonists, opioid agonists, compositions of nicotinic

agonists and opioid agonists and/or pharmaceutical compositions thereof are delivered
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agoni sts and/ or pharmaceutical conpositions .

Ni cotinic agonists, opioid agonists, conpositions of
wor@etize€ agoni sts and opi oi d agoni st s and/ orPCT/US2005/017384

phar maceuti cal conpositions may al so be adm ni stered

vidi sustaineyl rélease e sdgeforntyy inohith@bilabsustdntdd relkatd\dsshgetre.
by .i nhal ation, the conpositions and/or conpounds
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oefLAt st o pf SRR e PO homs P Al e aGAged directly
toQﬁQ Qg @qﬁﬁﬁﬁﬂh @‘H?léﬁtmﬁ\@t?a{tioﬁg) S%ﬁ%%té(}}lf‘ the 3 ggﬁé Fmd/or

devi ces ‘typically use a mechani as a pur
cqapounds diselasal lwrcm(muay bﬁcoaivympnhd@hveredutd ¢hedung by a number

of R Fioe PR It A el T e (oIS P Ripis eizes

caRyshérS Mat WHMIER aAultaNys 16@ 'boﬂﬁh? RS eINAY y 20 Tdi M8 dihdFor M Bane,
t herapeutic dose. For exanpl e, capsul es and cartridges

trighlogeflepromethane, ldgéllqrﬁteanﬂmthaﬂlme oarbpm diskidesarmtherayitide

for cont.a n wder X of th iti ons
st SRS AR Moo B R eRE oy cotpoids Mpdhreal feretl®.
pomAtte@aﬁ@ely,meryaeowwttﬂﬁqaerqmpt ?ﬂeﬂcé AlayhB e§&1 to administer
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In some embodiments, a nebulizer device is used to deliver the compositions
and/or compounds disclosed herein. Nebulizers create acrosols from liquid drug
formulations by using, for example, ultrasonic energy to form fine particles that may
be readily inhaled (e.g., Verschoyle et al., British J. Cancer, 1999, 80, Suppl. 2, 96;
Armer et al., United States Patent No. 5,954,047; van der Linden et al., United States
Patent No. 5,950,619; van der Linden e al., United States Patent No. 5,970,974).
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No. 4, 962,885; Coffee, International Publication No.
WD 94/ 12285; Coffee, International Publication No. WD

wQ400345493 Coffee, International Publicati on NeCT/V&005/017384
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reservoil
The opioid agonist may also be added to the adhesive to increase the onset rate of

analgesia. The rate of delivery may be controlled by rate limiting membranes
separating the reservoir from the skin, or by the use of embedded polymers within the
reservoir that control the rate of nicotinic agonist release into the reservoir. In some

embodiments, the nicotinic agonist and the opioid agonist are optionally mixed with
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opi oid and the nicotinic agoni st may be present in the
reservoir in quantities sufficient to provide 24 hours

we@booansgesi a fol |l owi ng an acutely pai nful stiPel/E8510051017384
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rticul arl when a transde evi ce |
Fot Eeouss ARIEGa SH2 Tolha Pise Uk AgoEishigeR pa i Tydsd in
thte s8Rk rABE/RT asRhEY Itﬁlﬁid &Bﬁﬁﬂbﬁn@&hfferehms&'&&ﬂﬂﬁl SNt s
are delivered in three distinct phases. The first
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St Roed e S bRl SefY fr SRR HRDosRE Rt ke
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hageaf sstained dshveyd agom st concentrations, hi the

thir h as ni G
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circulation. The characteristics of this wash out are

thy aetévanaseid Ay deliveredge tirse ditngsphesse. ke Arsdipbaseompyences

uﬁorﬁ ggg&{tl%g r?f gl{lbe d,lv?éle\e/vél?gre {ﬂ% %?cf él@#qfsb %g(ggéigfd aag%HiS’C are

lnitmmdlbﬁirbéd/frf)@ﬂ thedevige. almphet smbndnphasé thé eicdenicegoniay el
adj usted to conpensate fordeclining rate of Igel ivery., .
opspidiaganigt arg dpyeedyfionstantigicdp maidamfonstant m%@wmc
g{oﬁls’i anf’@ﬂ_c?ﬁil aﬁ%@ﬁ{‘%&ﬁng%tﬁagfphy %ﬂﬁ%ﬁd Hae, RS BIAG 8¥m&Fed,
and the mcotlnic agonist and opioid agonist wash out of depots in the skin

oo

immediately below the patch, into the systemic circulation. The characteristics of this
wash out are determined by the agents and by the skin and not by the device.
The rate of the nicotinic agonist and opioid agonist delivery in the first phase,

immediately following application of the device may be adjusted to compensate for
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appl i ed device introduces the nicotinic agonist and
opi oid agonist to the systemc circulation in a manner

WO bas/1839p¢ oxi mat el y conpensates for the decr eaBCTyS2005/017384
delivery fromthe renoved device. In this manner, the

dedIRmSERE G dcioMy T ShdWBi¥otfc 6EaRERHd @ploi@ggﬂn@srt during the third

intervals, as réquired for subjects with chronic pain,
phase] whent the lactivs a&eatSrair%@aﬁfﬂ@&w of thepateh cI@rthlsanalmns aanewly

ent. vel s | L2 The
RS RS iyites 8 hisBNBle B B il i AT BB st
cittulaidinG rageRt fiab apyroxiapitay doxﬁpﬁﬁh@& forahéld&reasing delivery
pharmaceuti cal conpositions thereof that will be

fiopy b temevadiievics. {n Bag manerdhe ﬁrﬁ@iﬂ@ﬁw&@vms paypeicharged at
|
S L SR PR SRS OB B v

stbﬁ@fﬂnugueﬁcehﬁ@mnslandhbﬂslﬁeﬁt le\“alﬂof@na@klﬁ, n| cotinic

agonlg opi oi d agoni sts nposi tions of nicotihnic

ag oniT8e amgppf Qfﬁ‘i“&tlalcaﬁ?ﬁ}sﬁ §P18Pﬂﬁgt9plsb%1 sPTRBRWIANSf nicotinic
G808 00 SRR bk bl il RSyt i e

effectvtiimile teagtmers s pre@pmtmrﬂofqagurnnst ssibjecowilbdégend s thd specific

e G SRR 0. 0F CPBHBINCA BY SBaR e Aical terriayge o
np&leaﬁumleexmlg %ﬁ&ﬁfi‘&r‘&%oﬂﬁts BRI céﬁﬁ%ﬁﬁéns aﬁ}ﬁ%oﬁmc

subj ect bei ng t'reated he wei ght of the stbject
ageNsty altd,lomcﬁldtagemathfahd/bt pbmnat:dnélcerlaaummosnfons thereof may be

R PR e e AcRAAREStadr G TGbrbr R Gh o BEPREE |
aSoNTEN, ?fdl@ggd?ﬁs‘@ RBARpBLiAbYs 6ﬂlﬁcd’ﬁn‘f(9£goﬂis@s ArRICRSiA agonists
agoni'st and opi 0i d agoni st are presented in a ratio
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sUbject,aR® s B/ MBOLFlictidhe tHedhdrPePYf a\@hﬁi@ira@cﬁn rftethe judgment

ni cotinic agonist to f ent anyl is about 10 to 1
of the prsPibing abyeian. (e.g., nicoti ne) to fentanyl). In

o e RS ATE R in b fAlbe e LAFB AR shaiody e

n1b6ﬂim@ réc3ploehy@et aad opioidagdbhist arelpradedied i diratideodsRteht with
some enbodi nents, the ratio by weight of the

thﬁ |wﬁeﬁa%0rawaaewo Thy srtiscsdb sy pecosdipgto thepgrticular

m&@ﬁrﬁ?#c@b’cﬁr igogﬂét %Lii (osxog]%go%s‘% 8&1&&9& g}r Qsd1ydrocodone).

etween about 0.001

t o lnavotheodnohuidinhEi6) theratio Hyi waghtl df tl(iH hiestirderagshisteo lféh.tanyl
the ratio i s hetween about .0.01 to and about 100

is bowt; 104g er(n@ﬁ%la.aﬂ@%%(e 8-HECHURE) © fﬁlgztawélb ghrotier qrﬂé)dlments
th? r&ﬁ; s '%ﬁve%ﬁ %Bblﬁto (ﬁ(ﬁ tSqdaﬁfdrh%ohtsl 008 WY, Hosth C}Pot:hes enﬁbodlments

i nic agonl cotine) to code
thetratt&rlsénbménrxbmmOltﬂa:elrmdlacbousmﬁ)etbv]een about 0. 000007

to 1_and abqut,.67 to, 1. sti.ll aqther, ephodi nents,
t he Hs0Ms q@%&v%&ﬁhw&e@ym%‘w%&f niCOHHC ABRILiSt o) 7

h§c90<90done is about 2 to 1 (nicotinic agonist (e.g., nicotine) to hydrocodone). In

other embodiments, the ratio is between about 0.001 to 1 and about 1000 to 1. In still
other embodiments, the ratio is between about 0.01 to 1 and about 100 to 1.
In some embodiments, the ratio by weight of the nicotinic agonist to codeine is

about 15 to 1 (nicotinic agonist (e.g., nicotine) to codeine). In other embodiments, the
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In sonme enbodi nents, the ratio by weight of the
ni cotinic agonist to sufentanil is about 60 to 1
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In other embodiments, the ratio is between about 0.002 to 1 and about 2000 to 1. In
still other embodiments, the ratio is between about 0.2 to 1 and about 20 to 1.

In some embodiments, the ratio by weight of the nicotinic agonist to
oxymorphone is about 3 to 1 (nicotinic agonist (e.g., nicotine) to oxymorphone). In
other embodiments, the ratio is between about 0.0033 to 1 and about 3333 to 1. In
still other embodiments, the ratio is between about 0.3333 to 1 and about 33 to 1.
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about 1ng to about 25 ng per day. In sone enbodinents,
t he dosage range is about 5ng to aboutl O ng per day.

wab@saaypounds may be administered on a regi nePCDS20p5/017384

to 6 tinmes per day, preferably, 1 to 4 tines per day.
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s ey é?cwna%ﬂ%aw@wda%a@%e G g ABAI PO times per day.
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day. Hydrepidne aintberadenisidiader b slposdggdevet opldmand above
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sonme enbodi nents, hydrocodone is adm nistered between
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dosa | evel .up.to d, above conventipnal, dosage .
SR & SmirBifs AT oRRR Bt g AR 0dRE Bl ey, mn st
otheflehb&iinenBAdrb&idehed adinikisdttcad beiweaa abhia\sahs to hsbut 30

ot her enbodi nents, codeine is adm ni stered at between

mginsy day. SHigroredaisoid ndmuostaig deguentipllys mdy bepadiepistered on a

i sren . ' [ 1 0 . about
SR e OB Gy TR DB Esh SepAeis
adifiiiéro® Btisveet 0deUNBndsHenday. ni stered at bet ween about
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abovall 83 1©.2bPR BiiReEAn ol tkRtker cabodimes: cofene is
adifINr2d & b Bln JRALSCH1098UR 306 YR For ). B Ol other

nments, sufentani I's adm ni st et ween
embodiments, codeine is administered at between about 38 mg to about 225 mg per

day. Codeine, if administered sequentially, may be administered on a regimen of up
to 6 times per day. In some embodiments, codeine is administered between 1 to 4
times per day.

Sufentanil can be administered at a dosage level up to and above conventional
dosage levels for this analgesic. In some embodiments, sufentanil is administered at
reduced dosage levels. In other embodiments, sufentanil is administered at between

about 0.01 mg to about .5 mg/day. In still other embodiments, sufentanil is
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about 0.01 ng to about .5 ng/day. In still other

enbodi nents, sufentanil isadm nistered at between
W@bmati10™202 ng to about .2 ng per day. In stilPCDUN®D5/017384
enbodi nents, sufentanil is adm ni stered at between

aamﬁﬁte&d QA2BetiBett BoAROWD md B dMbuP2mgl p¥: dayufIgRtipREHer | f

adm ni stered sequentially, may be adm ni stered on a

en@gdmmtmufaptan@ lsmdrmn@@rgbat batyeen ahowidh@l emgdolaheit 55 mg

iy it R R el Sl RoipluR pRGapeimen

oB1Ip 6 ﬁﬁfés BBOYE. TARYAB mBBaIMARS AgenthelY & &inlidistdréd Between 1
anal gesic. In some enbodi nents, methadone is

tadi e peedayd at reduced dosage | evels. In other

bou TRy SHERD R irad AT B Alefth R B
ceivkadonmt dbsage N@iclufdo fids imigedivl Mh séae eatbadinteeits/asrhadone is

about 4 mf:; to about 40 ng g}gﬂlday In still other
adibeeTes At wduerd desagslevels siicgibodupenit, methqdons is
h .
oiiifersq BhckPedithy g RSk Amg lEr BEMIF b cmbodiments
medgidoreis atimisteredGt bBMn pbout dayyg td abo&t)n@ngm«ihyreht sill
%thad e is ad glster bet en 4b£ ge %
empediBiepisamsihadans ip admimstere @b‘?c‘éﬁre%& Ut 0 43t 3beyeP0 mg
0 Vi I t
P e R en (AR Ay S Myl sRfod Gl Sregimen
ofgpriond Sines pd dayy. e seme dmtiodiagets| methadond is adinestered between
lzn‘ggllm mentg, | evor phanol is adm ni stered at between
HOHS PGP0 about 100 ng/day. In still other
enbodbygiphshol EAVRS ﬁﬁﬁﬁ%keré@at%ﬂsﬁ‘é@l‘é%ﬁl? t8land @&W%en
about 4 ng to about nmy per day still other
caviniionab dosage levelsrfphthirodnal gssiad i sims¢ embodintentselowexphanol is

GRfimet Betteel e v Bl BbanmS I RionR s

adREIIBRBd 8f betPedPatout 2 ABSto RB5utA®Y md/Bayd ORESHAIHIRG emi&lﬁnents
Ievorphanol is adm ni stered between 1 to 4 tines pe

legiexphangl fl%mmlmqter@@ ﬁt lb‘éwmilrﬁbmﬂs‘f medd ab@uta’rOdng agredayexlelstﬂl

oftBr %rgboadql%el?t? olv“?o éﬁﬂﬁ{s ege%sa% % %\ﬂ%})ﬁm‘f ok mgtt aBout 30
analgesic S,

m@ahet ﬂa}stmv@ebmhor @Hﬂﬂﬁﬁst&ﬁé&%@uéﬁ‘dﬂ& Snay be &dilistered on a
enbodi ments, alfentanil is adm njstered at between

regBen ofpipltorfimes pisslay. B s eRIybodiments; leyorphangl is administered

b%ﬁrﬁi B@Shﬁ,‘@“?g‘? anil is administered at between

0 about 2 ng per day. In still other
enbodifemiahit carﬂbé adihiaistdred st a&ﬂmagﬁ lﬁtrﬁh@do ahd beéwEnventional
about 0. 25 to about 1.5 ay. Alfentani|, if

dosags levels é?retalsgﬂ@algéﬁt: it wne 78 dé@elaa,rﬁlfwgapérlé adngipistered at
reﬁﬁ%‘d’ﬁ%@a leils.t B fndd R dRRENtS Aen 1%8&[%@11%&99& J8Seen

nta I'S amnlstere et'ween tines per
atdbay0.1 mg to about 5 mg/day. In still other embodiments, alfentanil is

administered at between about 0.2 mg to about 2 mg per day. In still other
embodiments, alfentanil is administered at between about 0.25 mg to about 1.5 mg per
day. Alfentanil, if administered sequentially, may be administered on a regimen of up
to 6 times per day. In some embodiments, alfentanil is administered between 1 to 4
times per day.

Oxycodone can be administered at a dosage level up to and above

conventional dosage levels for this analgesic. In some embodiments, oxycodone is
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Oxycodone can be adm nistered at a dosage level up to
and above conventional dosage levels for this

wapabgede€ hi sone enbodi nents, oxycodone PCT/US2005/017384
i sadm ni stered at reduced dosage |evels. In other

&gﬁﬁ&&%ﬁ ot l%dueeayd‘ogggmeva§ B e?ﬁlﬁfd?rﬁerﬁ& 05{ bARAR is
abou ng to about 100rrgday In stil

admiostened at bstwosy dwaibAeng t abdni Hi0smgidey ht stﬁlewthetemnbodlments

oS s RR A e R BT 1t 40 Bk, T sil

oﬁﬁ@ Hﬁibédlﬁﬁnisoo@}%@bl&neﬁ@ aﬂﬁmﬁﬁéreﬂ@}/bet@émmlﬂg ;mg fo about 30 mg
adm ni stered sequentially, may be admi nistered on a

pclebaywé}xmdw, tfadministeres ssavendally, may W@@Wﬁﬁ@‘@ﬂ i Afregimen
glégo %ﬁpﬁef Igﬁrt rrr:Irrf I&%h 1%%0(%%1 ents, ?)ggc ggnet is at olé{sﬂt@?ed between

1&¥4eimdspet @ayand above conventional dosage I evel s for
this analgesic. In some enbodi nents, remfentanil is '
adni Rientifntsgilgan pe adiabustersd a@@dwg@ leyel ymtoneabove

c%rbvenﬁo m?gggd erle%@ls{) hqgélal%%lga S@%ﬁ@n@e@ﬁsﬁ?&ﬁﬁ&ﬂml is
a@ihpsleres at &ducﬁeﬂrﬁcfsegﬁ lawnéls. IrSotHéirr‘anthoﬁirﬁmﬁsi rethi fosthing &N
about 0.4 to about 4 i still other

SGmBUIFTRA At SobvEa b D 21ne 1 Spositd HiekdRsr st ot ween
eﬁ?%’ﬁne?l <2 1 a8 Ylim ﬁgre@ &F bd@¥en SR f)gf% EH .lé‘t?]ougﬁ mg per

n ni s ér sequent1 a may be adm ni st er
dayginnseitl svhertembiodirberdts, mﬁmfﬂetamﬁmadrﬂmmstsmdmt baﬂmﬂh abots).5 mg
rem'fentaml i s_adn nlstere between 1 to 4 ti sper

tQyaRput Bieg RTdRBh BeRl aﬁnﬁé admmstered seqyentially, gy
a&ﬁﬁﬁitefé@ ohQ r?%lﬂwﬂ%‘?‘ﬁ@ t&@@l}tr[geag,ep@%{ méﬁae%nib%uﬁhm or

I's anal ges hydr onor phoné i s
remdiifidrmargl ie mduhirastered hetvetndds alqand:sqm Iday hi ot her

enbo nts, dro d t bet

oy PUOTE GO e ATS NsTa4)  SPTPLE e Up it dbove
cGTRAE IR Gbﬁge M[%Pﬂﬁ@%@gésﬁ aflgbme aﬁlga&i%eﬁts H?dféﬁﬁ‘)?phone
about 1ng to about 10 ng per day. hi still

iscavinuintisterett &t redugdd dosagp beyels. ils othgnembediments, bydrb@mvﬁ@ne is

oGSt & Bk A baimg ™ i 2 i€ BIRE o

efBOaiFRAtOhydHBrbfHHPnt i RiEniRRTersiiPat bebiech @BButeNOdb a&sutao mg
hydr onor phone is adm ni stered between 1 to 4 tines pe

peraday. @xyﬁaﬂb pﬁmﬂeb@cameb@, dlrpmpephenels adminisgesia J?eWéG@élabout
Sl B S PR L2 RO R A, my e

2@l N8 oh de @ineh e ﬁ@@ 6 digssager 4|y ahsote eﬁibb&fments
enbodi nents, oxynorphone is adm nistered at bet ween

hydremorhope igpadneigissedt betyeery! i times Petdayt ot her

about g ygnf URE BRI 84 BTG BBt ATLRER

cEitadon® dbsage Weifophinal gesiad th Bora¢ embodiatentsebirorphone is
adminlfstered at reduced dosage levels. In other embodiments, oxymorphone is
administered at between about 0.2 mg to about 10 mg/day. In still other
embodiments, oxymorphone is administered at between about 0.4 mg to about 4 mg
per day. In still other embodiments, oxymorphone is administered at between about
0.5 mg to about 3 mg per day. Oxymorphone, if administered sequentially, may be
administered on a regimen of up to 6 times per day. In some embodiments,

oxymorphone is administered between 1 to 4 times per day.
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0.5 ng to about 3 ng per day. Oxynorphone, if
adm ni stered sequentially, may be adm ni stered on a

WO e@sienef up to 6 tinmes per day. hi sone enbPdi/De2005017384

oxynor phone i s adm ni stered between 1 to 4 tines per
day. 5. 6 Conbi nati on Therapy In certain enbodi nents,
ni cotinic agoni sts and opioid agoni sts and/ or

phar maceuti cal corfpfsi tCombinaiionchiierapy be used in

Cner sheuteempfitete b erditt sl i 8t gty

pBEABDICEItaPEHYsithe iBeT ¢hh Balscddarombinatios thdhgiyentth at least
and the therapeutic agent can act additively or, nore

ope ether thisrapeutis aasnty Ehe niegtinjc agonisioansd ameid dghpigisgnd/or
i.cotini ni [, 9l ' I o
P0G AOSPR L BT RAE OB P e sy o,
nRRESrerdraly] yneigidtiching Mdwhiei esibodiments,aficoainid dphists and opioid
t herapeuti c agent. For exanple, nicotini¢ agonjists and

- agpigs andigophasnacestig] spmpRifiRaTBEteOE ale adBRSeTad copgurrently

Wtitlﬁgflg O T ¥ralifn 36 ﬁd?litle?ttﬁ%g%uﬁg ggérﬁ.e Fm}%)zaﬂlpﬁél i Otni P Hists

reduci ng agent or anti-e I'c agent. 1 n other

agdiopididepnists andtetphaintacegiml sdrspasitibie pherel amobe sdrsinistered
and/ or .pharmaceuti cal ., conposition thereof are

toggtaen Wéfﬁépe@ebpala redélﬁmgﬁgg%tqﬁ SRt-SmPlg AgTHi 2@ PET on of

Rb0&m hg&?hgeﬁfﬁ(: la6oRSEBhS o iéid7aggﬂﬁfsa£ﬁyﬂri$glaﬁéc%uﬂa? 0

provi de rein dre therapeutic kits conprising the
campysiisort theresf areddlorinistergdquriod sr slibseduestth ddarisistratioihef other

therapeutic kits nmay al so contain other therapeutic
ﬂ%aé’ﬁilgc 885har naceut i cal conpositions of these ot her

agents. Therapeutic kits nmay have a single container

whi ch contains the conpositions and/or conpounds or

phar maceuti cal conpdslti dHserphentéoKitei t h or wit hout

ot her, . conponents (e.qg.,, other.therapeutig¢ agents..or

phar AERETDY et hstrpisE M BiREas Ky Soniriahe g ORaygbhs andior
cSHhBbunas e RRE@hAEH. fOk teREEbukS KRE ARKalso UdAtSOSMBeNBBEDeutic

of the kit may be pre-conpl exed or each conponent may

agraty or phagopeentical cdinposiiens afdhesgiother agenitvr t o

e 5, 1 R FOBp PSR o Bbons

/8 @ndunds afplamecsusicsl @biipbsitlondnbeRopwithei alithput éther
sterile aqueous solution. The conponents of the kit

compongntsdeige othasiheransutie 2gents erhaiRaceHtisal pop@obmsihersal)

j i oui o Al .
of B L B SO0 ok B orRishby ThelplnkERbils o Bkl may
bd pR-complatddedr eath eorip@icap@ny beirkd tepariye distinct ¢omtainet pér to

tube, flask, bottle, syringe, or any other neans of
adipBlYEting tqa 8M9H or |iquid. Usually, when there is

The components of the kit may be provided in one or more liquid solutions,
preferably, an aqueous solution, more preferably, a sterile aqueous solution. The
components of the kit may also be provided as solids, which may be converted into
liquids by addition of suitable solvents, which are preferably provided in another
distinct container. |

The container of a therapeutic kit may be a vial, test tube, flask, bottle,
syringe, or any other means of enclosing a solid or liquid. Usually, when there is

more than one component, the kit will contain a second vial or other container, which
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nore than one conponent, the kit will contain a second
vial or other container, whichallows for separate
walewsngo2dihe kit may al so contai n anot her contBCTES2008017384
a pharmaceutically acceptable liquid. In sone
aR6WS EUr ¥BHrSte d@sinBe TaP RIS Hdot comdih akcihéraiontARP 3634 US
one or nore needles, syringes, eye droppers,

pé@lp@bélélcakly@cgeptabiﬁ liqmidnabl es admi ni stration of the

oS Eh2 8ot el BREeTe e

nioe¢ hediesf Ofringss, e dmp@eld g ey, stcs) whithringeies AdiGinistration of
agoni sts for treating pain. It will be apparent to
ﬂ%erf-‘(?§%}’°§ﬁmﬁpéﬂlellﬂtthe art that many nodifications, both
to materials and nethods, may be practiced vvlthout
departing fromthe scope of the disclosure. 6.1 Use of

Fent anyl and Nicotine 6o Tr Exhmipdésn i n t he I\/buse Paw

| nci Met hod A npuse I Sj on nodel used
meas g@f@fws ISR &3d5 &y gsesfoli WilE SXAHRISS %ﬂa Hhtﬁfrate methods
S
CERERE A BECLN i GRSty Ok P pparen

tq@umkélm&an\xh@krt tlat m@sy Blod#icatibuss pothdb ingdierials and methods, may

di st ur bi n un tissu sew ng the ski n
bE etCeR P hond Brgie bbmdfiesoobp of e ABIRTHL s, t he

baseline withdrawal threshold to pressure stimul us

i nvoked by von Frey fibers is tested on the incised

hi ndpal t héise of FemtanybandNicotige tte I reatiIain dm e Mowpse Paw

W th an anal gesic drug,(Qqr, c [ nation of drugs
admi ni st ered sequent i aFRSOBRRAE pai n wi t hdr aval

t e3¢ dsd BcikPRIASEM waSnSdRs ntfas@t By eMfEcEiQeiss o PR CotBination
make the nmeasurenents. Cunul ative dose response data

of epieids prd pisdtingin tesating p@@q (Feistthedel dvobies seqkanga edalb yutenear

RO REahRReTy Sl S oM Rl D BT REP R
uddReeing t&@ﬁésyiﬁlﬁw&ﬁg‘-‘ﬁfeﬁﬁﬁl shut, Nefiér sthder hihepided |t1$nepomts
treated with betadi ne, then a 5nm | ongi tudi nal

thie paseding pvitheirayeal shrgshopd to m@ssu@ﬂmt&@semvww@thm&ex ibers is
tegtlaé’ ]pI'l g in chi }rn{nﬁﬁavp | tﬁéH Ak (}Ql%)% hs 1{{%&@% lslglg rv&ﬂ’ch g

ede

aﬁasbgwicdirﬁ@ @.)rtcOﬁﬁ)maleﬁ ol ﬂﬂl@ﬁ bdrhingstenad Gé@ehﬁalg}) exatiethain
with forceps, |eaving the nuscle origin an |nsert|on

With@rawl testhig i keneated. Giewrsgh ﬁlfé’éﬂn?zﬁ arg ugedsiorpake
mBRYS RS, hiativéd etr&%o Uneh SUUREES I%Qflqégéﬁ‘ﬁérﬁial Qoses

ol nt nment . € procedure"takes approxi ma

separtedby aawaslmht paiodonfiicidne ItQ/pneeermphamhcbdmmmb effects
qutFrtIC Wi t |n1hour I\Iomceptlvetestlng with von
regplups Pﬁ’e?%u%‘fl WEP@Q&%@%H ameter is used to eval uate

t hemBesit Nhe§ht t Rndlpa & tfirte, th

M ce ar eo%%ﬁ%dﬁ noa c:}Fe(‘ﬁ%Ch fn ticcy Fh(]g% Chyi nenaSmm

lodgiainienad ifcision & medeewithe s no.pl Sdﬂﬁdrrthrcmgﬂ tm d;lonvanti fagcia of the
acclfn?tfhf.or. 30 :

plantar foot. The incision starts 2 mm from the proximal edge of the heel and extends

toward the toes. The underlying muscle is elevated with forceps, leaving the muscle

origin and insertion intact. The skin is then apposed with a single polysorb suture, and

the wound covered with antibiotic ointmeént. The procedure takes approximately 15

minutes and the animal is completely recovered from the anesthetic within 1 hour.

Nociceptive testing with von Frey fibers of increasing diameter is used to evaluate

the post-operative effects of the analgesic drugs. Mice are placed in a clear plastic
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m nutes. The paw is tested with 1 of a series of 8 von
Frey fibers ranging in stiffness from0.02 g to 2.1 g.
wab@suwndrey fiber is applied agai nst the hi NPEEWS2005/017384

pl antar skin just nedial to the incision, taking care

cyndRY Pi(rerh e diafeter Pewls wirkhiBeshipdfforimSand$6&d ¥ hédlindte for 30
Is slightly bowed. Stinuli are fpresented at an

njipytes. vBire pAw isdosewith d cdndsries-irfayranr e tihersawaging frostiffness

he, fh b IS nsj de Qsi tive respgnse. . The .
7005 8% 2ot “ERELIREY BePR Bl e P Ao acp s sin just
ndRil By 98 eidision,itiking 64reas htad dicabH pads. UNd fibé iPpadhled vifitil it is

W t hdrawal response is noted; this sequence is
Shﬁﬁb’dxowds%%ﬂ&arq prageatesad an mieryal efgeveraksseprds. Hindpaw

. j I . a kS, ar :
WA ) e FRLEN Bhtered 1 BouRTPRRAhSE Ly WlHERRS bRentaton
isnhe2 pund (hbQibeld arepiweited & defeasiag dlaynetdrameas pogtiv@ithdrawal

wi t hdrrawal . threshold fromthe baseline fjber strength
TesBOnSRds PRIKT:iihseucBRAg ISt epsatdseverakilipes and an aysrasgiresponse

e | . .

e Rold38 balbilpC T MspPfes P it o B R phctnt maimmumm
possil @ efféat grhdebg mafimbenil 60 Y) offevisis defindd tyeincrehsing Akegyithdrawal

Fent | (or. a sallne control when. assessin he
thé‘FSE@@‘{%OfB h%‘?aésﬁﬁl Dt sBFRgth % the eyt sﬁﬁeﬂe?lébebr i or

to th £ AlusRBted ARG estMivien oSSR efd REES withinotine (1

to wthdrawal response testing. Sequential doses are
medi alne dnd thea twatidovith pereasitg dodef iof famtanyl plug mésoding (1

B P oL it TR S S AR SD
4644816 nhuies pHeFwsl thé Richhfe M8 SRRIER i0dosBl 6 HhinbRs i)ngyr to

g/ kg) . For conparison, the dose response curve for
witbdramaltespanse testing s Bemveniod] depasotré sepaiatedobes waskmit period

FH.gure 2. Figure 3 iJlustrates the.results when. .
siifeiceda Phreb HiPmiocbably 1R it i Seli gy of cther
agdn® MEhesd Abtatin@batt HRAIRE ra@%bﬁseicnﬁreeﬂqémmﬂ@ﬁ g fbsence of
nicoti ne@(gl us fentanyl (50 ug/kg). Fent arP/I I s dosed
nigoting (A yng/S el riias comparisng, Hiecloss rrspeiss suvsrioniestanyhia the

rod . when. | ng & ffects of fentanyl alone),
ab\%ﬁﬁéghoqlinéc glgé%%é?e%%rﬁll}gésg%??br to wi thdrawal response

t est Figgre SRMEAES the rekasie Svheh thciRPamiod ferdiycatedaith Gtitanyl
revent pharnmacodynam c effects

eriod sufficient to eV € ty i
(Oaigllve) logees #thele wened with oFPresPing dones 0 ayeqtine physcisatanyl (50
P FHAELFEA Rl ARSI RETE e R B LG dfo

whanpacssigithé bffeddosfenaylaiiae)outiivie i dosed &miianyek ptior fohe
aﬁgence of nicotine_is pr Gfsent ed in Figure 2. 6.2 Use
WHRAIRRLIS RS RgtiRg- cRAGURRI1A! GOsFs S5k Sepaiaied; by & washowtigaiod
SRSCAE R0 Al B R LR S BSRSRU Bci
ageht. Mdrepd date ifdaéhteltheldpye slspoese cauive of hizotiae i thg ipeescisen f

of nmorphine plus, nicotine(3 ng/kg). Morphine i s _dosed,
fenignph (50 Ehr 8Py TPH@PH%S@BEE%EO%&S@O{‘ curve &rifpdanyl in

the absence of nicotine is presented in Figure 2.

6.2  Use of Morphine and Nicotine to Treat Pain in the Mouse Paw

Incision Model

Figure 4 illustrates the results when incised mice were treated with increasing

doses of morphine (50 ug/kg) alone, and then a single dose of morphine plus nicotine
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control when assessing the effects of norphine al one),
which is dosed 5 mnutes prior to withdrawal response
wao e®bitmy2€onduct ed at both 15 and 30 m nutes pPGI/US2005/017384
nor phi ne dose. Sequential doses are separated by a
(napyiayt Mephiad issdséd ¢O afituttOprisray Y nibhiaeREE (HElife
effects resulting fromaccumul ati on of either agent.

comen evhearagsesyiag tredeptiet mesrhipe alonpls whidlris dogstd 5 minutes prior
TR ARG AR ERSRALAR ol Bodi 5o b BOSSR0 e

dodemSequertial dbset e separpleil by atwashowitjenied SyfiRidy tovbrieednt
@f ears to . be_ _dependent .on the prarnacokinetic profile
PRATTRP RS STectyfery tipg frepaccumilatign ohedker agent) ddesedata
Gy o b y
RS dofesfTARY oIRPLL AR FonCBid b AR Bk k) A1
pssape of hicbtins (Mingddghs Atse, indmatedds thyltimecbhse pIf @sanbdrphine +
enpodi nents are to be considered as illustrative and
RS TR Ry 2PBEAES (o8 SEPEIAR] Qhie BhHBHACPBIBRS profle of
nicbtihd.ed to the details given herein, but may be
modified within the scope and equivalents of the
al | oliedlldiezpparentiopdsiciskiled omtheamidhgahant modificetions, both to

Rl meshOR Rt Prctea g s e Romofs seqme s
di8616RIrb.S ARBordinghe Hianfedent athbydifkh@Gtd e Yiatrealas Alustrative

ni cotinic agoni'st or salts, hydrates, solvates or
arpk wd resfactivecansithe anvgnion Iseok e fimoied o the fletails given herein,

nount of opj,0i d agoni st, or.salts,. h at .
oGP Mo Boq R Pl s B iy ARl Al B s
conpasligubitatioasBhd fitBiets b KRR aSd fnk&ipoffteddPidRréncd their
a pharmaceutically acceptable vehicle. 3. A
cBAYosi ti on conprising a therapeutically effective
anount of a nicotinic agonist or salts, hydrates,
sol vates or prodrugs thereof and a therapeutically
effective anmount of a rapid onset opioid agonist or
salts, hydrates, solvates or prodrugs thereof. 4. A
phar maceuti cal conposition conprising the conposition
of Claim3 and a pharnmaceutically acceptabl e vehicle.
5. The conposition of any one of Clains 1-4 in which
the nicotinic agonist is nicotine, /raeta-nicotine,
DVPP, DMAC, ABT-418, DMBX- anabasei ne, choli ne,
acetyl choline, epibatidine, cytisine or GIS-21. 6. The
conposition of any one of Clains 1-4 in which the
ni cotinic agonist is
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nicotine. 7. The conposition of any one of Clains 1-4
in which the opioid agonist is fentanyl,

wosasomephone, alfentanil, rem fentanil, carfRCt/ES1005/017384

suf entanil, butorphanol, buprenorphine, pentazocine,

nmeperi di ne, oxycodone, oxgmAIM®ne, hydrocodone,

hydr onor phone, codei ne, nethadone, di acetyl norphi ne,
atdphlaaed Issvor phanol , oxycodone, oxynor phone,

nal t rexone, nal buphi ne, nal or phi ne, buprenor phi ne,

codei ne, di acetyhnorphi ne, di hydrocodei ne,

di hydr oAtconipbkifien cethpri€ng b purapentiedl Brgifecties amount of a nicotinic

| evonet hadyl actetate hydrochloride, |evorphanol,

| of ent a#goniskapwalisdideates, splyaisher Prediugy theseafapd fone,

bet a- hy 3- L4

nor mor P Apt ST LB AR o At GRS kbRl drs Bcrates,
nal buphsoheatesalpaeiregetherrefipi ne, penonor phone or
tramadol . 8. The conposition of any one Clains 1-4 in
whi ch the opioid agonist is sufentanil, fentanyl,

0y COdOR G MY AL AR QR A ti Y HIRIY B BomBosiTof Claim 1 and
conposi ti%on of any one o ! al n@ﬂl- 4 | nor\%ﬁ?s& tﬁfeCIaHm am
opi oi d apiomingteutisaltyeaiceptgble veélicleThe conposition of any
one of Clains 1-4 in which the nicotinic agonist is

ni cotine and the opioid agonist is oxycodone,

hyglr oc 08l @B osibE BEBMNidin®h HYAHAIRNRNERBt vl dmodt®f a nicotinic
conposition of any one of Clains 1-4 in which the

ni cot i rAgonistondadis, iydratéss selivates erprodiugs tsraifdndgoni st

is fentanyl. 12 . The conposition of, a ; f ¢l ai
1% 4 CorBPPhesaly ShE R TR Lo el B Big ArpmyPr T,
The comﬁtgg,gavgtgs & poftubd thidfeophi ch the sustai ned
rel ease 'dosage formis an oral dosage form 14. The

conposition of Caim12 in which the sustained rel ease

dosage formis a.transdermal patch. 15  The.. .
cofposi s Bbieipe il BRI oo fikflhe 9 rofifiion pfClaim 3 and
ni cot i nd phaa@ecvusitaliysaccepieisle @ehioléer the therapeutically
effective lifetine of the opioid agonist.

5. The composition of any one of Claims 1-4 in which the nicotinic agonist is
nicotine, meta-nicotine, DMPP, DMAC, ABT-418, DMBX-anabaseine,

choline, acetylcholine, epibatidine, cytisine or GTS-21.

6. The composition of any one of Claims 1-4 in which the nicotinic agonist is
nicotine.
7. The composition of any one of Claims 1-4 in which the opioid agonist is

fentanyl, hydromorphone, alfentanil, remifentanil, carfentanil, sufentanil,
butorphanol, buprenorphine, pentazocine, meperidine, oxycodone,
oxymorphone, hydrocodone, hydromorphone, codeine, methadone,
diacetylmorphine, etrophine, levorphanol, oxycodone, oxymorphone,
naltrexone, nalbuphine, nalorphine, buprenorphine, codeine,
diacetylmorphine, dihydrocodeine, dihydroetorphine, diprenorphine,
etorphine, levomethadyl actetate hydrochloride, levorphanol, lofentanil,
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10.

11.

12.

13.

14.

15.

meperidine, naloxone, methyl naltrexone, beta-hydroxy 3-methylfentanyl,
N-methylnaltrexone, normorphine, propoxyphene, tilidine, thebaine,

nalbuphine, nalmefene, neopine, penomorphone or tramadol.

The composition of any one Claims 1-4 in which the opioid agonist is

sufentanil, fentanyl, oxycodone, hydrocodone or hydromorphone.

The composition of any one of Claims 1-4 in which the opioid agonist is

fentanyl.
The composition of any one of Claims 1-4 in which the nicotinic agonist is
nicotine and the opioid agonist is oxycodone, hydrocodone, sufentanil or

hydromorphone.

The composition of any one of Claims 1-4 in which the nicotinic agonist is

nicotine and the opioid agonist is fentanyl.

The composition of any one of Claims 1-4 comprising a sustained release

dosage form.

The composition of Claim 12 in which the sustained release dosage form is

an oral dosage form.

The composition of Claim 12 in which the sustained release dosage form is

a transdermal patch.

The composition of any one of Claims 1-4 in which the nicotinic agonist is

released over the therapeutically effective lifetime of the opioid agonist.
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