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WgOZZQﬁg 3976 PCT/US2005/005021 COMPOSITIONS FOR
DELIVERING HyPNnOTIC AGENTS ACROSS THE, ORAL MBOBSA05/005021

AND METHODS OF USE THE' REOF CROSS-REFERENCES TO
RELATED APPLICATIONS [0001] The present application claims priority

ipag h83 ¥ 8t [ hich h
Hdiatpaaiiy b bhE Gt N Rt
ApplicEHbR BaR 50/5098629 Siled WBoNsEAIHeanh ohhiclyisibpep
incorporated by reference in its entirety for all purposes. BACKGROUND
OF THE INVERTSSRIOURENCSBM TG RIBLcoNHNokPthal @ffgsarasperson's
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PoaMe RADMOBILSEH 1 ITRAtNg dns arnui %}?ﬂ%ﬁ be5ZQdiaZSRiNgS A S erein

._thou htéio bin#gnon- selectively to benzodiazepine (Omegas) and
5E %%‘(5? PASHEEREHB YA ST HEE 50 Al IHRO8E- selective binding maybe

responsible for some_ of the potential problems associated with the 15 use

of benzodiazepine c%ﬁ&ﬁ%@%ﬁ HotEdE: BIVEREHER, some
[0Be}zothiaeepinésaarendhion gt eriedrrigyewith ABRMOIY FAPHNEER: 8 aintain

tor function. In addition,, proplems with.altered sleep

Sl%?gg?gi?l??gfﬁ reboun Ollrllssge n#%ﬁoﬁ%ergg%v%%t’éﬁé& | LopstERtinyear.
Beaodisseinsepric avitty ihloaiarepinetase: (603} Balsatiee hypnotic agents,
haRepZadiazenin st -developed and studied. For

aZO?exampIe, zc3§ i%%&nﬁg,géns%ien r ;%?a%?é%%%? 1(%6}3 13?]? z%?‘e%‘llgiﬁ to'Bind fon-
Se’(@BH%ﬁ?)?“?WE@W@FSKWﬁ@@”ﬁ beBedizadiine finecse amtage rf&is non-
selbaig vikaing laathRlv-ioaIn b RNZeHIaZeRIRG B Atk (G EERIBS:E RIS Witk the

ani_ut;nida ridine, has been demonstrated to reduce sleep latency,
us?n%re%%ze(@i BB PRI vt AP dnratish nierm e ampikeimmg S eny edigitpmes are
thoghide nthds besth mmwﬁ?@aﬁamaﬁ@gﬁcﬂbﬁe%ﬁﬁﬂ&ibﬂ ﬁll%aaﬁﬁﬁg
| s disruptio REM (Rapid.25 Eye Movement) sleep.

P A e Y- R FABTSb o0 e b
poistzhhprroirsmtmmettdd ovidtenzadipideimeand. zaleplon are both poorly

soluble in aqueous media. [0004] Typically, these hypnotic agents are
[0QfSlveRedpeiive teindodiagespevichpareadoniatslated bian ekanpied asdablaisl. For

LERPS ; inistration,, 30 hewever, has
T S S i Flpakioos o) e
nopsbenrsliarapiRg Frda e Agenititeleghida attaetivithi itk ciraodj aapich (B 1 )
rec@PRRSP IKlpiEBES endrg 95532 RIWO 200240 GBS R R2992/0 9@9@ %‘atency, :

increase sleep duration, and reduce nighttime awakenings. In addition, zolpidem has been

found to preserve stage IIT and stage IV sleep, and to result in less disruption of REM (Rapid
Eye Movement) sleep. Zaleplon is a pyrazolopyrimidine derivative, which has also proven
useful as a hypnotic agent. However, zolpidem and zaleplon are both poorly soluble in

aqueous media.

[0004] Typically, these hypnotic agents are delivered as oral dosages, which are
formulated, for example, as tablets or capsules that are swallowed: Oral administration,
however, has several disadvantages, such as drug losses during hepatic first pass metabolism
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during enzymatic degradation within the GI tract, and durmg absorption. These drug losses
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not only increase the variability in drug response, but also often require
th%t%{)rﬂnepicament be given in greater initial doses. In addition, because
the 3rug°ﬁ’g§7fd pass through the gastrointestinal system in orderitoentenosoz
the blood stream, the time to reach a therapeutic effect maybe quite long,
DRI TR FER o ANt rith dres Tseroniebus {6005 kA CTpringly, ththeedicament
beatites of gfaag:ﬁﬂﬁﬁﬁllﬂt@pMﬁﬂﬁa‘@ﬁ%&%@é&%ﬁ%ﬁ%%@%g L 4088 e
|r§g%%v%ggitr ns tort across the mucous membranes. .'f the various mucous
Ehémpraney (3§8%?8?&1{%&9&?%&??&1}@@&‘5@%%}%.)9d@&@ld@ﬁn@eﬁy@utlc
cifizthemiecpis neg bisioss,intie a6, CaVIY:$eaMSIgdgdhe most easily
tolerated by patients. In addition to avoiding the problems with traditional

[Miefladrinistiation odieig slelyeryxia bgmseausnmanbranesefibe d0 including
' es, due to the properties of the oral

-oral.cavity has certain other, advanta
P R S R SR B ot i vy
(ergtigely asalarizsuh Bodue) insspplied, with dumphiaticadrRiRREE S I@Smbranes in the
9061 HIngeneral, & ous. branes of the oral cgvity can be .
* divided into five meaﬁir% %%%ﬁ%%m e %ﬁ%“r%‘btﬁ‘tli‘@gé}%dh‘&fvt‘ﬁémg the
Profliars (B et onel graasiteinigvatiynivendfli tebyofisteemoutuépatataiines of the
oraneLihe hmm&iﬁf&ﬁm%a%ﬁﬁ%&?&&@ 05 ASLIAR.eRER. ST With respect .
to thflrﬁaatomﬁ, drtﬁ%bpermea ility, and physiological response_lfo rugs.”
= TR L o BPRporhba B Al re bighly sralsdnvibaileviibrupplicd
wihdgabhaticalrimapergtepermeable than palatal. This permeability is
generally based on the relative thickness and degree of keratinization of

a1 el PO b ko At S LAy AVt
-k ized, the bucc cosa being thicker and non-keratinized,

e T e el (Rl o ERB bt th rof
of{thsonputh deririeh, tndibeditibre ot és ppeTheahititions thEaFOH S NSRS with
re$PESRY ARES RGN ivery is alsg affected by the properties

?i‘ the drug to be eIiverEe%fe.g‘Iﬁ%gb%ﬁ%%P% F]ll(g%%ﬁ gr gppeaxgg {Btgh ARy
ARG L IFERssprE e dilien seHingpetism ez aeitscabléidsohebiltyyldeislis more
pethessbitansiguiieh itis pnizeshiaMncAher factorsy 098] The gxtentio,
d eWh'eCISf%e%%{gi"z% Joniz gthas further been investigated with respect to drug

Gelivery RetoSSHRB thiSSE LR aah i sublineis bipessadrmiegrtigively thin
andisg_waﬂtjnizedmmqm@ga?dgm@gmidcgégaﬁdggkﬁﬁg&:g{rﬁ,ﬁe%%q&alm

Rl ts- un-iopized for rug is sufficiently lipophilic to
mtravers?gge {r}#gm 2:r%a:l\% ﬁ%}%&sfé%ﬁ‘%§%’éﬁﬁ%act, 30 according to the pH
ofiti IS, only un-ionized, non-polar drugs will penetrate a lipid
e S s T S008) BoSemrious Ficos membrans, e
extent of drug delivery is also affected by the properties of the drug to be delivered. The

114t S

ability of a molecule to pass through any mucous membrane is dependent upon its size, its

lipid solubility, and the extent to which it is ionized, among other factors.

[0008] The extent to which a drug is ionized has further been investigated with respect to
drug delivery across the mucous membranes. Ionization is dependent on the dissociation
constant (pKa), and the pH of the molecule’s surrounding environment. In its un-ionized
form, a drug is sufficiently lipophilic to traverse a membrane via passive diffusion. In fact,

according to the pH partition hypothesis, only un-ionized, non-polar drugs will penetrate a

lipid membrane.
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[00091 At equilibrium, the concentrations of the un-ionized form of the
drl{g are equal on both sides of the membrane. As the concentration
gra fEHPA ‘e7§]passive diffusion, an increase in the percentagewf/tiseoes/ 005021
un-ionized form of a drug correspondingly increases the transmucosal
[e¥EYrptigreafiliieidnughdtaximmintiabsomtio trawiassithemerahy aRgsigre equal on
HIRRYGRL 34.0584L when a. drug is 1.00% in its an-ignized form. Similarly,
“absorption a\croséjéB %\f%nem%% 1?8%’103 @ éi%rﬁ“e{la?él %iécfﬁé(%‘é&?%ﬁ?%f‘fSrﬂis'ﬂfgﬁ&?‘»’ an
IREFeadR Sh TPRIRsTE e ofthenayiimfluenoenthed aaktentoofedpugdabgenptnnses the
HaaEassdhe Qggg@}gﬁmlg@a sghihe Qralcayity by altering the salivary
pH. 100101 Some of the knqv%n t(anjsmucobssg?'lp.)é%%%céofggr{r%%s%%@é%nﬁ%thought
£, 88°HF Whap g1 Ba eIy Toikigeniomizsdtibrme Ehmigdstrbysrbtbthe sative
nRMbHERUBS SR BRENA RMGERL INSGATA AVl ARE SR NI in fluence the

buffering agents typically react with an acid or a base to create a final pH
el e R AP b S IRREPERFOFHEPSHIR-0 b tni B the

sdgeny pBed to attain a final pH that is dependent upon the initial pH of the
user results in great variability. The extent of ionization, and hence the
[@)deht Sbamsmﬁmﬁimawmmﬁnwmmmﬁsmemgmaé tﬁ@@x@@bbﬁbslingle buffering
' ) sort of accuracy. This,may pose significant problems
B e e A R Rk P e et
Hont Yo hsee ciralisterifoyininagrats loaitislly tetbiomtgetatorycautbasitiesréate a final
Baditiond & sigle Ruifering,age niiS fyp capable,qf sustainin
P iven H@gver a _%#ﬁod of time ?or opt?r%]%qilg%s%o?rt&?o%?‘i’lvﬁﬁbeu%?ﬁggsaﬁg?%lemd to

AL {RA R st defer epdens ipray Ereriaii skt ibrineprigenits tneweap Qariability.
Thatoresie bl edeHRDIRMEALE Metersl CHIAANEHaNED %@5@9&%@?&@@5

of an extra .bgggie\ggg lﬁglgg);,ent which may be unsafe and cause irreversible

© amalljféj ERAHRE Y ROEhAbPEacSt thBUSTAYRRAR L iGash pEpblems when
cdoiletimgrsysiend capabieintachieyvingand putatRPARNRPBroving consistency

il EPRAG fihe initial pH in order tq ingrease transmucgsal absorption |
"has hot hg{éet%%fg{%g %@gﬁoﬁé%%n% ra Se(?nfé Tef%)fﬁ %ﬁﬂ%&%?@ﬂ“ 15 typically
nehctpthlerpfisertiinmes sitsstaHtenly complée’ Gomversiptinoflthisscigniaedwhile
oﬂiﬁf@i@ft@e@wEat&ét@i@cw&'é-@Qjé%gef%%dpe%gns%r%e?ﬁg% S i, which

s critical for producing rapid delivery of practically an entite drug dose

aféﬁ%’é‘?ﬁ%‘a&%’m‘ﬁe&é&? ReleABly Fared St feemonphalen eddiviared! Rrexious
buftadgeafonmsyigst e o grpatoaiiphiisy Lo Relivery. B8 theus

variability in the rates in which a drug was released from its carrier. That
e oS Oif g el88hohr pRTETISR e e ebary iasiet
sugzavies fnellpkyelyetepenae it Lipoint PE faterafabeniRe:o LaHSHRNG Qi
Ir m user to user further

aﬂ&&ﬂ%&%“hﬂ‘&’cﬁ’eﬁ&%?ﬁ%}’ei Qe%%eglsgf{?aﬁgt% 4

exacerbates the ability to pre nal'amount of drug that will enter

BT GHeARI9N 0 e e RS SRR SRR fom s e s
ionized form of a drug to the un-ionized form in the shortest period of time, which is critical
for producing rapid delivery of practically an entire drug dose across the oral mucosa, has not
heretofore been demonstrated. Previous dosage forms resulted in great variability in drug
delivery, due to the variability in the rates in which a drug was released from its carrier. That
is, the rates of drug release in previously described chewing gums or lozenges are largely
dependent upon the rate of chewing or sucking of the user. The variability in these rates from
user to user further exacerbates the ability to predict the final amount of drug that will enter

systemic circulation. In addition, the rate of drug release from the carrier is further dependent



3 WO 2005/07976 PCT/US2005/005021 upon the ability of the drug to be
released therefrom. Often times, the carrier (e.g., guru base) strongly
adheresstorthierdrug, making portions of the drug unavailable forpeyys200s/005021
absorption. '001™] Accordingly, there is a need in the art for compositions

i jolg ql%ligﬁ?' ypn ic_agents acrass the oral micosa having buffer
"systems t %?0 aé? ﬁt%éga%%’grﬁ%gﬁs% %t%%eglé) (zztnrits@# N naaélé?é’ éi?‘legbgf%fe{e‘ g, gum baso)

stiviagiierltSinitantie thuge iskingedrintiie Sihforcompusilidns for delvering
hypnotic agents across the oral mucosa having a buffer system that
[0pt8lucascarfinadipHhcindeperdent dithe fniti@hpidsaind ststdis thatfinanotic
RELfQLA diven peri f time, in, addition, there is.a need in the art for. . L
e S B AR i S e aonts i
a wonvarsit lofthertwypRotidabenhdrom dtsdahinebctaritundomiaddoferfor delivering

r inventi isfi .and ot BRIEF.SUMMARY
BT ST Sl e 0t s s SR U
ingesiient i By risbntrond sableis2heigitelaidd dosaratyca parvonatéme. In

ad@%ﬁ%f; @ef & Qiﬁééﬁ%l %@QP%U&&B@S:{R&%P @é?gﬁ’l% of &@%9 faciliﬁeétl%l%

armaceutical composition for treating insomnia in a subject, w
Sug%éa@aﬁawmawﬁr%@wmdbﬁibwma el tBpa ite ivieZndoje disamdionized
foRFpVidesaalivenehasiPidem AMRSS 18 sublekkaoral mucosa, and

wherein the carbonate buffer and bicarbonate buffer are present in a

carbonate: bicarbonggpyeighialie apokirk I/aRepida0. The

present invention further includes a solid pharmaceutical composition
comprisiKgPEiseut ysgtioraprout B nigr dhe oipidEnvlpidenbinateuboffer fiang

abBRisaraanais,RUfial whersinthessarbonate Riffer andisaraonaie buffer

are present in a carbonate:bicarbonate weight ratio of about 1:1 to about

Prapartignesa sphd phasenenwisatiepneniitusipoiertivemisseitomsifor shiject,
witeHMEN-QlB N YRRHE. AFRAT BGEARR S PLALMHGeRR AN PAHICHIAL NG

buffer system in the compositions of the present invention raises the pH
Proyidanvis iyl graddsmiarrab Bt PiBeehe Y TitiheaAgd thderein the

cambtasiansialy Gampleiereanversion 9{4@%@@@9@%@%&@%&%@@%@

_Its un-jonized form. As a result, the dose of hypnotic agent is rapidly an
raligrd SRV S SPARP WY i@ oral mucosa with surprisingly low inter-subject
variabilitye (§:&heO WS e NAGR P NI BBSOSRIAR RhsS R SNBSS tion

same, patients)&. Furthermore, delivery of the hypnotic aggnt across the 4
COBTRI e BRA A dVARHSRAKly BipalsaBifAeBatic e S WistaBblishhistrbonate
bulifier dka@raftkayeilBonate buffer and bicarbonate buffer are present in a

carbonate:bicarbonate weight ratio of about 1:1 to about 1:10.

{0013] The present invention provides novel compositions for the delivery of a hypnotic
agent across the oral mucosa. In particular, the buffer system in the compositions of the
present invention raises the pH of saliva to a pH greater than about 7.8, thereby facilitating
the substantiaily complete conversion of the hypnotic agent from its ionized to its un-ionized
form. As aresult, the dose of hypnotic agent is rapidly and efficiently absorbed by the oral
mucosa with surprisingly low inter-subject variability (e.g., lower variability than absorption

across the gut in the same patients). Furthermore, delivery of the hypnotic agent across the



enzymatic degradation of the drag within the gastrointestinal tract.
Methods for using the compositions of the present invention for treating
sleep disorders such as insomnia are also provided. [0014] As such, in
one aspect, the present invention provides a solid composition for,
delivery of a hypnotic agent across the oral mucosa, the composition

comprising:.!a) a hypnotic agent electeg from the group consisting ofan
o o BB BBy e RS9 RGBS, A 4 avoid
ephanniacégtioddlyoaccthtahiey salhih éregisolaanignthal presides for using the

ate | or suhlingual disintegration.in about 5 minutes or less. ,

o B R R R oo o aro aio
prvndisAsing a carbonate salt and a bicarbonate salt, wherein the binary

buffer system raises the pH of saliva. to a pH greater than about 7.8,
[Gfregpectiverdt, thestantiper thopsalivainseMORARMAEdZ6olid composition for
aBSL %q%%! 05021 10015) In another aspect, the present inventian

prévrllg'es a r%ﬁ%cslat eﬁf}ffr e i%éir@r%&f%‘,mﬁf/%n%ﬁg %g (r)llg focdtRe G

muco§g, tHywartigogitivrsderhplrsimg ii{a ety pnotictagent selediaddserivine, a
the grou ISt imidazopyridine. .a_.dihydropyrrolopyrazine
Pyrarolom I B s R ST Fygpoeorente

a carrier;safigh@gyetbinary buffer system comprising a carbonate salt and a
bicarhgnate.salt, 4vhersinshe. binar ffer,system.raises,the pH of saliv
toa g-lwgreater than ggowugé}ggr? re%%bgqé{%aé%/ %ﬁghsnt rﬁ?i nglsblﬂ%r %%‘fll\l/g.l a%out >

[00] 6] InYyEusEsoRh dsa dplbutitgedresshtifetide prowitdesnd composition
for deljvery. of ' ent across the oral mucosa, the.compaosition
compé%in%%&%%ﬁo |§:%a%§ecr(§fg en '%1&%?1 ??%grﬁl%ﬁée a%%%%%clgﬂnogn %ﬁeéﬁ%ﬁ’
vihsigaz tisyrivinge batiryutapymictopirading aipyaazal opl grmitindaand et 7.8,
; %%e&%ﬁglyﬁﬁﬁg ﬁtg)lgsﬁ%lg.thereof; 15 (b).a carrier; and (c) a binary
buffer system compriSing a cArbonate salt or a bicarbonate salt and a
second buffering agent, wherein the binary buffer system raises the pH of

saliva to a pH greater than about 7.8,
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irrespective of the starting pH of saliva. 20 [0017] in still yet another

aspect, the present invention provides a composition for delivery of a

hy ottt across the oral mucosa, the composition comptsings¢ea)saeso2
hypnotic agent selected from the group consisting of an imidazopyridine, a

[ B Ftropyamotbpyagzing e pyrazolopimidineantha AhRNAGERHRIN ery of
i ﬁg@(}% L%t 391'3 gpﬁ{gggmzlgu%})s a garrier, an ) a binary buffer system

omprising a metal oxide an a’clf Fa?gflﬁﬁos at8 B Bérate salt, wherein

the b@ﬁary butretisystarseiised henpht ofsaliventistnghb Greatendharyatiouta
18, ImeshRkip,ofdig Siatna Bt oL RANAILICLEL NAMINEL B30 o piabic

the present’invention provides a tomposition for gelivery o a ypno
agent acteddhgieodral mucosa, the composition comprising: 6 WO

2005/07 Weaie] #44$2005/005021 (a) a hypnotic agent selected from the

group consisting of an imidazopyridine, a dihydropyrrolopyrazine, a
pyraz oSM%R%f,f%ﬂ’%eﬁh%Wi&ﬁﬂ?ﬁ’&@@ﬁ?&b‘l’@déﬁn‘tﬁép@éﬁ tal.a

wirerthariinar(daiternaynbiiies Sysien ComRIeRG R GARenats el s,

1l nate salt, and a. third buffering agent, wherein the ternary buffer
ugy%gtlée%n%?a?s%ﬁsetﬁae%ﬁ%g s%{iiq‘f‘él¥8'a pH greater than about 7.8, irrespective

e ti of saliva,.[00191 In another aspect, the present )
{(ﬁﬁ%} %%ep %%zggr a%)ect th Prese 8 rllafeef%g&pa?\éjfiﬁwglaﬁ é?ﬁ delivery of a

Invention-provi a composition
hgpnels spmbralonibo seltheasmesitionaiinprisingtit@)ea hypnotic agent

selec § ISt n_imidazopyriding, a. . e
iy R R mdaomnpidine,

.

acceptalsfeVeEPYHEYeBY 1Bing, eRpratolantrins dincadndfiarheystaentically acceptable
comprisiggtaneasdxonate salt or a bicarbonate salt and two or more

buffering agents selected from the group consisting of a. metal oxide, a

citrat aaft,cgdg‘ﬁﬁggﬂhate salt, and a borate salt, wherein the buffer system

raisegche hhof saffensteanp bbgpertes thamaRnidtsd1BeiH SRS salt and a

second buffering agent,

wherein the binary buffer system raises the pH of saliva to a pH greater than about 7.8,

irrespective of the starting pH of saliva.

[0017] In still yet another aspect, the present invention provides a composition for delivery
of a hypnotic agent across the oral mucosa, the composition comprising:
(a) a hypnotic agent selected from the group consisting of an imidazopyridine, a

dihydropyrrolopyrazine, a pyrazolopyrimidine, and a pharmaceutically acceptable
salt thereof;

(b) a carrier; and
(c) abinary buffer system comprising a metal oxide and a citrate, phosphate, or

borate salt,

wherein the binary buffer system raises the pH of saliva to a pH greater than about 7.8,
irrespective of the starting pH of saliva.

[0018] = In a further aspect, the present invention provides a composition for delivery of a

hypnotic agent across the oral mucosa, the composition comprising:
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of the starting pH of saliva. 20 [00201 In yet another aspect, the present

in ‘él%l?‘p’/ ,}r@;i,des a. method for treating a sleep disorder in a. subject in

nee héreof, the method comprising: administering to the subfEct/HS2005/005621
composition comprising a therapeutically effective amount of a hypnotic
agent &blebiawdisrame sheipl domsidting ofhawimitiagopyridinalagopyridine, a
dihydropyirgtaRyiaZing,aRyEaz 8\eRys IWﬂ‘ﬁdﬂﬁg APh ?ﬁ%ﬁ%&ﬁ%ﬁy acceptable
acceptable salt 25 thereof, a carrier; and a binary buffer system
comprisiﬁ@ltefkﬁgé?ﬁgnate salt and a bicarbonate salt, wherein the binary
bufferisystemiatsesi the pH of saliva to a pH greater than about 7.8, _
irresp@gtiz\{%of the st rtinl% gg of saliva. [00211 Other objects, features, .
and advahtages SHine fOROERGS WPeR Ul tits metepaliimg a third
the art fronfithefollniing detailed description and figures. 30 BRIEF

IPT] E.THE DRAWINGS [00221 .Figure 1.is a bar char

A O TN N e S e g P T

IHESRSiEEYR eAtassarinypi2068/#07976 PCT/US2005/005021 [0023] Figure
2 shows the mean dissolution profiles for a zolpidem quick dissolving

03kt Enanedisideradio femyesotithy présepiovidentionmj8Ri]FigudelBery of a

hHIONS WherpiRsTa SoRcARRIGD aer e SAgh Hbige! or Formulation

A (zolpidem sublingual powdered tablet) at a 2 minute swallowing time. 5
(0028 Ffgtrena iR trlegirddiam b sEnpa00p Bineradime iini dasty subjech
for Formuiaigp iy epswatiyinadise [0 fﬂﬂé@eﬁt@ﬂfy@ccéptable

the plasrgﬁt%gnceptratlon over time in each subject for Formulation A ata

10 minute swaeﬁ%%ng time. [0027] Figure 6 shows the mean plasma

concéntratterrienemtime for Formulation A at the 3 10 different swallowing

o B B e B e el S o more

literature. [00281°Figure /°sho € mean plasma’conc
time for PBFfefimatResnls selestod fowirthetisne obisatide frimuted wsihg shitrate salt,

data from ghlbgspRiecisOnEXEIing Lhe data from subjects 3, 6, and 7. 15
Wg%029]tFi ure 8 is an expanded. view of the first 90 minutes shown in

iR pdsoF g ofeptadnmpliepiaisnihasomean it igrespective
ofabestimmfqirFofualikation C (SL Tablet) at swallowing times of 2 and 5
minutes and for Formulation B.
[0020] In yet another aspect, the present invention provides a method for treating a sleep

disorder in a subject in need thereof, the method comprising:

administering to the subject a composition comprising a therapeutically effective
amount of a hypnotic agent selected from the group consisting of an imidazopyridine, a
dihydropyrrolopyrazine, a pyrazolopyrimidine, and a pharmaceutically acceptable salt
thereof; a carrier; and a binary buffer system comprising a carbonate salt and a bicarbonate
salt, wherein the binary buffer system raises the pH of saliva to a pH greater than about 7.8,

irrespective of the starting pH of saliva.

[0021]  Other objects, features, and advantages of the present invention will be apparent to
one of skill in the art from the following detailed description and figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] TFigure 1 is a bar chart illustrating the relationship between the pH and membrane

permeation for zolpidem tartrate.
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[00311 Figure 10 shows a representative plasma. concentration over time

for Formulation D (FS Tablet) at swallowing times of 2 and 5 minutes and

for EQHMUNAGIGA'B. 20 DETAILED DESCRIPTION OF THE INVERTIGM 0005021
Definitions [0032] As used herein, the following terms have the meanings
WoeRbed g hermanteds mpuifisn oteryistlf0033L3 hedteimisleeRsolving tablet
sisoulorlipirrs g MRt e RGIR.of sleep arising from many 25

causes including, without limitation, dysfunctional sleep mechanisms,

bnormalities 4 i ical f ions.during sleep, abnormalities of the
oo el g e by oy Tonutacion
AtEen WiBpahppriaed [hlgrtielanithe temtoengotimpasses

disorders associated with difficulties in staying asleep and/or falling asleep
90N adimushaheve te Hasmsrprnesmsrtiennyarnioetinonid), sdbjayddrslepulation
Ahese s)RtOMalSMPEA05/07976 PCT/US2005/005021

hypnotic-dependent sleep disorder, and stimulant-dependent sleep
[dizwideFigiso aisy agsaaiatad d@ﬂ&ﬂfﬂﬁ%'@%ﬂlﬂ@}ﬂ%ﬁﬁ%ﬁ&%y mulation
gléete @pni%%tenar%?lgps%,,res_tless leg sync_irome, _obstructlve leep apnea,
centra §Peep apriea, iiopStfic hypersomnia, respiratory muscle

[ ness-ass %iated sleep disorder; disorders associated with difficulties

in a hefifiy 5 to° A rag PSR SEHSaI NiRiiP R B e fard ormulation A at the 3
dtfspetceplion;ishiftwonkdieepudiscidien BPONIGHINEZORiERANESbiained from
tgypedrame, and irregular sleep-wake syndrome; disorders associated with
abnormal behaviors such as sleep terror disorder (i.e., parasomnia) and

wadking i ulism); and other disorders such as sleep

[g?%gil)sm, fi broéli/ﬁglg?g@é%g nig atsﬁx%élrcé)él.c é’[&%ﬁ“ﬁ%rﬁﬁr HEGH ke A at
stelovinedineep! disoddeminiea otinizén byts fmmtdhsabinekickirgeithouhe data
flunitatigestdiffigulhy m falling asleep, difficulty in staying asleep,

intermittent wakefulness, and/or waking up too early. The term also
[BURSQMITASEESs G ig A SUREES SHE AP RIGERINESS ARigY, Jmpgired

concentration, impaired memory, and irritability. Types of insorAnia
Leastablerfoisoatinanh iR avRpORHANS QLRGSO ARINERNON. ion
( cllua%?étwghou limitation, transient, short-term, and chronic insomnia. The

ermit ARSI INE B Hies eferatd ﬁﬁgﬁﬁﬁﬁﬁfaa%%ﬂﬁﬁé%ﬂ&l#éwllﬁghts. The

ort-teym . insomnia" refers to insomnia lasting for about two to

[‘;ﬁéglt ?E t vx?e@%tf‘}?‘ﬁé‘ TS CHPBRI IRSehs AT e BRbiRN oV dEmmier Betimgation D

- (FSrTabletst owellmointhti OS] TThe termaitharansybisA4eRARd "drug”

are used interchangeably herein to refer to
DETAILED DESCRIPTION OF THE INVENTION

I. Definitions

[6032] As used herein, the following terms have the meanings ascribed to them unless

specified otherwise.

[0033] The term "sleep disorder" refers to a disruptive pattern of sleep arising from many
causes including, without limitation, dysfunctional sleep mechanisms, abnormalities in
physiological functions during sleep, abnormalities of the biological clock, and sleep
disturbances that are induced by factors extrinsic to the sleep process. In particular, the term
encompasses disorders associated with difficulties in staying asleep and/or falling asleep such

as insomnia (e.g., transient, short-term, and chronic), delayed sleep phase syndrome,
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20 a substance having a pharmaceutical, pharmacological,

ps%@%(gmgtic, or therapeutic effect. Preferably, the therapeutic agent or

drug’is a hyﬂn‘ibtic agent. Suitable hypnotic agents for use in thrpresem/o05021
hinvention include, without limitation, an imidazopyridine compound such

Y SRsRIBH slprachisosientipdrepywletsprazite cgnpatinddsuatisagders
zopiclania pyazmienyriTidine.SOmAId Syl as Faleplon or NAIRIBNL: 1,
. ﬁxr&%mgc%tsjtlcgllgacceptable 25 salts thereof; and combinatio s thereot in
Sh particulaiy prEfeEs BrBbATIERAS I RYRHotdionsdin iypotoidemm, immllatory
nswitabledormsa {0036} biede tasider apeticalyeHREY S AMRHNTIRIEI M cring

tdhe t of a hypnotic.agent that is capable of achieving a therapeutic
effé%??ﬁ%éﬁ]? b‘i‘%fé?}%ﬁ%é%c t%esﬁéfé?.si%@r WERHRrRUg 5B seukslanp disorder,

chiffaietiecarisuritoga dypgdnotic ag@mmmrlsmbemnmmm}bﬁ@&ﬁﬁw@gl}gea%cmd
wal RIBMENIng. Qv relievi r.more, symptoms associated with a sleep
disorder. 0095(% lﬁe% }'[{g?rgnagg%ﬁ\/%ﬁgbﬁffé%rg? 516 THE TRV Y Aot esrEplking
(i WHRR B s 2ab e8ipedisordsecaivess alaidbiesionh 6lireatrment site in
nifigneey. n 7 WO 2005/07976 PCT/US2005/005021 [0038] The tetras
"disintegration” and "dissolution” are used interchangeably herein to refer
lousihe mdiiionel AnsalicdRsnae, Qich ALAIRLIESNLIAERTON (0,5 Iquid
inf(flrlg]n.jMor,%‘%ﬁa‘;{,tlc.uIarly, a complete disintegration or disso utYoyY%lP a solid
‘ aosqggé% FetBrElp e SLtfiouy abGitinsotlenp 1 AkiG peler thetaiig ddsage
Inform tternaitiely lirdhemiouth DHEWING QLRI APPIRNEAIC AU RGN R Jiaime
: ess, after administration., Syitable methods known in the ar
S}%&Hﬁ?& Sgghl a5 sl eftx essdam ral Sgt bl thods k th t
“for determining fhe aismfagraton protie SrSceHint ibdamaireim imtaand
wgigpilite Tupiterf BramwsiP etabbchpeieaSPyitisintegsationitest Suilahsent
inmRathedsprWhiinthe;alk ‘mining the dissolution prafile of a solid
inqlos,age, form inglggngqéﬁ{&ma%P |ssg% gt%% St & C%rg sgppiE, The term
UREHERLRO U fere fo s onppatetiecion 0 f0030ns (Reddnartihotherm
inphmage febsRRiBILOMMRIGGORYE! SO LIGYAP Wé%k%g G [LOMMIS, o

in‘isonizeaqrte ei%s un-ionized form" refers to greater than about 50% conversion
ot the: AYPROACEGBIN ARG fomLiasidrs edts un-ionized form. For

m he byffer system may favor at least about 50%, 55%, 60%,
LA e A S e

@ fwppiaotictayietddnamitadenizer ;fnmﬁa@%&mcgﬂ@ﬁﬁ@&tﬁ%ﬁ&; H?f é~|1?r§19éﬂﬁo effect.
P ime Spd nversion,occurs. within about 10 minutes following

. Igfdan%isﬁstraggn. . §b%lgoigf ﬁio e%ug'%/saari%wcr%% t§‘i‘r‘1ﬁ"’éﬁ1—€s@ﬁ]€@ﬂc agents for use
10 (o RAISHAY inveatiins bfclhdeperident dimitelatiyensiaridatobgiaviatiop(RSRY) §06h as
zolpRIdHAN %%ﬂl?asﬁ?ﬁyﬁpmﬁgw&g% 'c)ofan%%ll;[rqg A8, zopeclon; a
pyrazolopyrimidine compound such as zaleplon or indiplon; pharmaceutically acceptable
salts thereof; and combinations thereof. In a particularly preferred embodiment, the hypnotic

agent is zolpidem, in all suitable forms.

[0036] The term "therapeutically effective amount" refers to the amount of a hypnotic agent
that is capable of achieving a therapeutic effect in a subject in need thereof. For example, a
therapeutically effective amount of a hypnotic agent can be the amount that is capable of

preventing or relieving one or more symptoms associated with a sleep disorder.

[0037]  The term "bioavailability" refers to the rate and/or extent to which a drug is

absorbed or becomes available to the treatment site in the body.

9



10

15

20

25

30

to reach the maximum plasma concentration (T,J. Notably, the

comg%i)tjon(s of the present invention have an RSD for Cmax of ab.out
27888 (14 B ut 45% for commercial oral tablets 20 such as Aoniisn(r) 005021
tablets. Further, the compositions of the present invention have an RSD

YR8 || Thedesu Bhssiearsienibodit digsdstion tarameddiakerialiedlatsisuah to refer
@sembient tabletsd R4 HG term. Rdmipisterng refers to . - M ore
administration of the compositions of the present invention 1o the mucous
T e CORtRI 6 1 P RUsarp PR O Shas thiiisnsal) a Bxbdniblemofosuitalble to less than
itet, 20D adminisatomwiin dog erabMHCASAINGIYY ﬂm"YHE‘&HHﬂF&i&?}Hg%
the mu ous 25 meTbranes of the floor of the mouth (sublingual mucosa),

& CheS B REEA Wfiizos AP RRIES GUisS BifoRaministatay: thaiidds sptheds known
inﬁbamt(@alatmmlimm@&)gﬂiﬁﬂt@ﬂ?iﬁxﬁ meﬁhlafpfaf%lmpjgég&ﬂéjﬁ%&%% g, the

K omposit the present inveption are administered to

o a7 W ormbbm Enagarn n e o
dgemairang thfodiagiimine preféntinvehtidogpovickes inovelkcompusitionsotion tests

stha glelivery-afia hypaetic, @g@@ﬁp@ﬁ;%@&a&r&u‘fosa. In particular, the

buffer system in the compositions of the pfesent invention raises the pH

[obsaliva faaphagalss @'Qﬂﬂgt;lﬁafﬂed&gél@ﬁ icl.icggggl%lol Oo%%%) hypnatic agent

015/079761 PCT/U52005/005021 the substahtially complete conv
5 IRiFrsie dyeneinpirrtiomnizefitoinsianiso fizadbeotrh0As @vesist of the

hedoseafiyracticagent Sranidyear Rificientiabsorhed bydhe Qrak..
S %%)Isnaawggh surﬂrisig ly Iog jyt r-{’sub%vaoriabilit in terms of maximum

asma concentratiol %ﬁm § anePtite e 40 e d0HotHE S0 E pISRYAD5 %, or
Se¥neenvesiiondfthy hipRutihegenofendakverzed e IO GRS AHRSS Tn
the aral vanfageously bypasses hepatic first pass metabolism
“of the df&“ﬁ%%ga%%i%n?f%%%ggg egrada .8%“5?&@%5}&&1%?{%édmlmstratwn.
@Rgiyoimgsiinal tagtaswting in increased bjoavailability of the hypnotic
[agent and redu?eggfgtﬂi)r@g}to}%ngsettoéﬁ reslrlzlaeb Sﬁ{ti‘ém&%%{y é&%&mﬁs gicent of
relatii shargsdaydatism R B3 driltheenex mblet) lasministrationt dMetag adarthe time
tieing the sempositionsaf hs.aresent ipvent {reain s.[Lee
. dis rde&s suchﬁﬁgrious types of insgmﬁg g‘ré{%é%qgfo(\:ﬁgg%.s 6%§§f the present

R P RV 1S Qb aPOPor thasapABRYY Hide vicaynstcial oral tablets
swiibdingoico® livelersoffotpigens compAsiians coRtBINBG the-Riliehave an RSD for

el Y EP P BT P OB s PR et
R R PR T e lon Lt et prsen
inyegiipiole die surbnChantitiyn ey Aj ta dexdtcitinag. eQUREHINbAEE ERAXNECHF
st LB ministration within the oral mucosa include, without limitation, the mucous
membranes of the floor of the mouth (sublingual mucosa), the cheeks (buccal mucosa), the
gums (gingival mucosa), the roof of the mouth (palatal mucosa), the lining of the lips, and
combinations thereof. Preferably, the compositions of the present invention are administered

to the sublingual mucosa, buccal mucosa, or a combination thereof.
. General

[0042] The present invention provides novel compositions for the delivery of a hypnotic
agent across the oral mucosa. In particular, the buffer system in the compositions of the

present invention raises the pH of saliva to a pH greater than about 7.8, thereby facilitating
10
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disintegrating zolpidem solid dosage forms described herein would
prov(j)dz%()the rapid absorption and marked increase in bioavailability of
onrvalderr? &% as observed. As a result, the zolpidem in the PCT/US2005/005021
compositions of the present invention reaches the systemic circulation in

tixpsabstabgedhtiediyrdbiortenyseniod dfthime mdiab gesuhstantiatyihigheits un-ionized

feeRcartaion handhe Zelpidem h%e%'mﬂaﬁﬁpeaﬁ npercial 1Bblet 4 by the oral
compositions. Lrhus, the zolpidem compositions “of the presyent Invention
IO PER GHEBHBRD FATh BYETasHhilsi taoahpldisitio trirs rdduriinguthel time to

consehafithaapericastivine @%@ﬁm@&%ﬁﬁrﬁ%%s&at%@%ﬁ&ﬂ%eg )
number of awakenings), enhancing sleep quality, eliminating the effect of

S B RAE r defvTRG CA TP BRI ARG RE RS it b RS2 HVBRISER IO Db asses
hiiericmibogimentt.boldd bimone @sRealias RERRMJKERNARRIOMIHE IR within

solid co sition for delivery. of a_hypnotic agent across the oral mucosa,
R & SR it SO () B RGBrbre HguAb e oo graignd
rgbsistimg of emsétridtroperidinetisi80aditydpanyriolepyitazifielodage forms for oral
Dyr midi d tically acceptable salt thereof; 11 .
A G O ey SRR AR mention
UeaigIgeh deexiap sulisgaiousiney edtivsrinnabuoetfommuiésior less

following administration to the mouth, and (c) a binary buffer system

[ sthlorisingraceanbivars sule. baserl ansiedhsonemd siadt disvhienitthe itiagyal
dbtey systpideisesbs Rbho tsaiuade APl SLeelihanabaul ?x'e%ei})? epmvides

birre§£ective of the starting pH of saliva. 10045] In"certain instances, t
BIRGSBTAR PRSP A E 0L fifctirtdiaRgeth P FrdresatimatioAnssons
ﬂ&ﬁpmﬁspmwf e thhitie s&qﬁkmglmbb 65?‘@2]%@-%@ &ﬁfﬁ@lﬁ&&h&@iﬁﬁ%}@f&ﬁ%@

inar r system rajses the pH of saliva tg a pH grgater than about
A B R A oty PSP A ova
Teehpodirirsritidh €hmitHyopywidineduyphotis chtnagantikvealeatpebfiom therapidly

- dﬂiﬁéégr&%g%1891&&%8153!‘&85&&%@&%§£ﬁb5’c{%2‘%rabl¥o& (g%xiovi e the rapid

imidazopyridine hypnotic agent is zolpidem. Any form o pidemis

aksfatine AdamEisdincresmipdiniyaladiunitied hisieintet graechaitform f a result,
(HEOPI PRI 8:Gh ZI RIS JA L) (ﬁ@e&% iRR28 RN A2 IRIRM, OF Rrculation in

mixture thereof. In another embodiment, the dihydropyrrolopyrazine
3ﬁ‘9|€%%a%§ 56?%%%@& ShUfReyRC shBPHRsEHidaiRieRt: tecegration than the
zpipidanlapyiinidinhbypneticchgemlis sripeRtionTHie, aroun seBsiSiag Ofitions
o%{%'? lefgger?tqgwgﬁ%icprll%?é superior to the commercial tablet compositions in reducing the
time to onset of therapeutic activity, maintaining sleep (e.g., total sleep time, number of
awakenings), enhancing sleep quality, eliminating the effect of food, and reducing any

morning-after residual effects.
II. Description of the Embodiments

[0044] In one aspect, the present invention provides a solid composition for delivery of a
hypnotic agent across the oral mucosa, the composition comprising:
(a) a hypnotic agent selected from the group consisting of an mmidazopyridine, a

dihydropyrrolopyrazine, a pyrazolopyrimidine, and a pharmaceutically acceptable
salt thereof;
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[0046] In certain instances, the carver provides complete buccal or

sublingual disintegration in about 2 minutes or less following
adrifidtPatidtisIn certain other instances, the carrier comprisesatleashs/ oso21
one binder and at least one disintegrating agent in such relative 20
proporftonateapiemitie groueeatansuRlingal Q’%ﬁﬂﬁ%ﬁ‘ﬂ%sﬁ%&%i@?cﬁyﬁ&ut 5
minutes or lqﬁ% éoqrfferg IX about 2 minutes or less, following

administrafion. Preferafly Has Afe st et et hshtegrating

agent is)rohinahoutfistetabawhiRidn mosepieteraibafomabemtnddsta,

ahout 1,0, and Irgg referably fr apl:) 0.26 to about 0.79. However
one skilled'in"the g?r%ll\?\s/ﬁftgﬁnprraéy%?a%eetﬁa %Eéagg?ﬁﬁ&é? ﬂ?%ﬁﬁ}éﬁﬁr@é@ﬁ? 8,
inparfssiccdrilsstaBrieniitioatiany 25 binders, e.g., to produce a highly
friable dosage form. [0047] In another embodiment, the carbonate salt is

- BWdte dFresiieth dnglieoaps chndisting ofifsodisiemoarioate pofaasivino a pH greater

ﬁﬁ@%&%&%kﬁ@cﬁ%%@tﬂﬂ@%%ﬂﬁ%@ Al ANd s gea%ll%rsn the binary

carbonate. In yet another embodiment, the bicarbonate salt is Sfetesd

ROt e ot Brshstingak soniamtbrsartss e ahotb8 Sium bicatisoihbite,
walghin 2 cathonaien SPHPHTRARIL NHRIGRBRNAIR AR HDALRES I dine hypnotic
bigatrbon?t%.(%a%?gerred embodiment, the binary buffer system

td Mprises sodig r%ré’ﬁgt‘éogﬂﬁt@gd’ﬁ?ﬂlﬁ%m%@?qﬁ%n TREyably, the
Wﬁw&ﬂi@mﬂwm@mﬁgﬂnﬁiwﬁmﬂca@pm}ﬁ % ﬂﬂﬁ?i&ﬁriﬁ' 6OR4BR for use in the
&Qﬂt'!!gi‘t ' +12. WO 2005/07976 RCT/US2005/005021 100481 In
yet anot{%ﬁ%n?ggé?rﬁjg%ﬁﬁ§ €6 r%aﬁgoéoﬁ% L %)O-f(%demﬁ‘ Nt RGOl free
besg duay el ale eradiivmraitectpdufroondistingiordnerenye, a
ShowingBhyRARE HAGCAIS, 208 3 AisSolving faflet such as a

slo9vv- |ssql\2irylg tablet or alqui%k-dlisso vior?g ta%\é%g ?—"gr(gtlg?a I?c)ilj,ot%%lem’ the
REHPELTRIALs ypante tsen isslsrinhiamite sremseripinmablomdeiey sd
iofigiang gum, chewable tablet, slow-dissolving tablet, and

quick-dissolving tablet compositions containing a hypnotic agent is

[pPedide thivethenFxample sihelom{QR4Qdd canpristed ambadiment; the
J?MB&%Q&%@%{%%@ Iin\{lenrlclatd acrpss an oral mycosa selected fromthe
group.consisting of the SublingUial Mucoss BeHP I UEoRA i g ther instances,
tap AtbiieatomHescdfloshqrartiodarinpaeterseche diliadigrantg thent in such relative

ition s, inister. I lly sq.that the natic agent is
B e B e o B L s s

RisEcEahhiab e raEstes Assth dodrstinsoahmisiingtiona Pickierhly dumbasethe
bk RN a&i&eg&hﬁg%%&%lﬂiﬁ%kﬁ Q&GQ@@SI fﬁ’graﬂ§ﬁt iPOFG,Zrl%%Eg ge%ietli&h}sf ggm about

0th(—:% phesent invention include, without limitation, sugar such-as
aR Aot SoHAR RLPIS Stghts retghers a8 isehaabad ddlareser, one skilled in
theierosd] giycetes andipevsased g% HaE G Rention can be made without any

binders, e.g., to produce a highly friable dosage form.

[0047] In another embodiment, the carbonate salt is selected from the group consisting of
sodium carbonate, potassium carbonate, calcium carbonate, ammonium carbonate, and
magnesium carbonate. In yet another embodiment, the bicarbonate salt is selected from the
group consisting of sodium bicarbonate, potassium bicarbonate, calcium bicarbonate,
ammonium bicarbonate, and magnesium bicarbonate. In a preferred embodiment, the binary
buffer system comprises sodium carbonate and sodium bicarbonate. Tn another preferred

embodiment, the sodium bicarbonate is dessicant-coated sodium bicarbonate.
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such as acacia gum, xanthan gum, guar guru, tara gum, mesquite gum,
fenu%reelggq7um, locust bean gum, ghatti gum, and tragacanth gum; other
substarit¥e’&ldh as inositol, molasses, maltodextrin, starch, celutaseps/nosei
microcrystalline cellulose, polyvinylpyrrolidone, alginate, extract of Irish
mm,@i?ﬁl eteang e, o idifageutr;]ftllﬁﬁml” Ilb‘fblﬁﬂ@ S/Cﬁaﬂifl?ﬂéﬁbnﬁﬁﬁybnﬁon are in a
fAabo clan.aPdelatin, methyleellulose . ethylcellulose, .

car oxymet.hylcce‘llLtﬁ()?éegmlﬁ}g}lgx{?ﬁ%sbﬁ F‘h%%ﬁé czé} ﬁﬁ?o&é?lﬁgl’;l?ﬁc%%b %efgwable
tebl, amdidputvinalibiet silibates calciuinsphiogphizte odicaitiitissolving tablot.
IRBRsIAE LRI SHifate. kA0l odinm chiorids  polysthylene dlycol,
and_cozbinations thereof. Suitable gum a@%s%é%%%e%%%%%%ﬂ%%é%@%@ge’
BPPHRS srasehenRidn e slodalises imiblist rmatanialk-dotettb frdret
cAmPREHNE BIaRnMalehImNEOMbIe @R SRINBHINEOLDIS UM, Base

materials known in. the art. In certain instances, the guru base comprises

[addepstianerietiopketisdrabiner ileastane ydronhilic Ro %{{T&?zﬁ mucosa
J 8&&'& |t|r?lg[hexam les of suitable hydrophobic and' h%/drophlllc polymers

oF gum Bases SRR S EERhattha FukRsy RS Polhriaiecal mrosa, and a
cefabiurtiensheutiies, andtcomtinatonsdheareafinkxamples g suiable

' e,.withaut limitation, substances of 30 plant grigin

o T e i e
PHEPEDT. Examples of suitable synthetic polymers include elastomers such

as butadiene-styrene copolymers, isobutylene and isoprene copolymers
108391 "dosnreinsbenhodiohpethifie saripalyisbbtety feme, thobreiny lestesig @£ 2 binder,

aReiviny asetategndRay . Acslals, late), and 13, WO 2005/0797
PCT/US2005/005021 combinatio%s thﬂ%ﬁ%@ﬂ@ﬁ%ﬁiﬁ%‘%, Oélé‘r’é‘ﬁ"? the

PSR SRt el udhx B Brfrropbetes doakels guple reragdisdprehiol, and

xptipojymer, siolyisolibyleaexend, entimal mu%éafygﬁw?&@&&%d@x&g BAMIPY eums
Sgcmgsleggélaar Weig)pt f approximately 12,000). [00511 In yet another
embodiment the comp e e e SRS BupbriraMercss gum, locust
b@mﬁsmﬁmmwmiﬂgmmhmglanpdshhgragegﬁﬁnaepﬁamc@tm@%mmamsses,
: X stomeric sglvent, a filler material, a preservative,
g Sl B oo, s
EBRpYStiohBeftiapras entinveeiiras odrsdpotiesico Viprisen®, liutirieatioghlactan,

g@ﬁﬁﬂ,tn?e.tﬂyﬁgﬂlg@g,eéiﬁy%&ﬁ%!es,imgﬁﬁﬁf&ﬁyﬂzaﬂmﬂgiﬂng agent, a
B3 spendm%{g@%}e@nt, a coloring agent, a disintegrating agent, or

ORRERS el Aoluteri A obirrhame ihenleragb qotmticlieium
phimpiatdhdidivigrinpliesiemnpestionsaiese! et afRIRS ARPIE 20, MIBIORS.
g§% gom ar(-%n Eo txg%al a\feéa e drug particle size of from about 75 to

bouf 106 TICTonS. 1H Si¥8th P%?’B FEg RersdarHenin the copepagjiions of the

pasticle sizéoofithidtiex the omaesitio s desrribRdheRIMS A0S (has:-
ilggﬁgféazléﬁ) J{iﬁé‘.ﬁ%&,ﬁﬁ&@ 8{1}{? Sase fa 'efrga (sa known in the art. In certain instances, the
gum base comprises at least one hydrophobic polymer and at least one hydrophilic polymer.
Non-limiting examples of suitable hydrophobic and hydrophilic polymers for gum bases
include both natural and synthetic polymers such as elastomers, rubbers, and combinations
thereof. Examples of suitable natural polymers include, without limitation, substances of
plant origin such as chicle, jelutong, gutta percha, crown gum, and combinations thereof.
Examples of suitable synthetic polymers include elastomers such as butadiene-styrene
copolymers, isobutylene and isoprene copolymers (e. g., "butyl rubber"), polyethylene,
polyisobutylene, polyvinylester (e.g., polyvinyl acetate and polyvinyl acetate phthalate), and
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carrier ingredients (e.g., gum base, binders, etc.). 15 [00521 In preferred
embodiments of the present invention, the hypnotic agent is zolpidem and
theVSiRey/ Beiser system comprises sodium carbonate and sodisdTus2005/005021

- bicarbonate. Such compositions are preferably formulated in the form of a

dembingonaidtolr tissabAngiaBlet e Gm I dissaing BRIREOLbutyl rubber
(gg'ds(ég{ﬁsfelr\{mﬁ ablet) for sublingual administration. As a result, upon
Sliblibgual AdrinStPREGH SOMRIBHY I UsivbHdeneded arsiermingalivinylacetate
(emiclsan 20 i bthéarprefgiited Smbgdimerts; ihepgodium bicarbonate is
dessicant-coated sodium bicarbonate. A combined weight percent of
[8&hiLmIvadsenafiecnadsatinmt hicasbapairi thatistgraatenthanaleddalimer

j ent of zalpidem is also preferred. [00531 In certain
“ins g%%@t%%%%‘?ﬁg g%’o%q’ggr%%nr‘%sae%ﬁ fohPEBEU S B8 A BEIASE Baefgiex- an
chetvspty shbidane fillen mbotith iOptosatyotivd O0cnelghtipercentaadiantill yet
afaiiReRals and.from %n%pgl%r?s %ﬂﬁ]@?%%&%%gyﬁé%hé 5 CI n?eérncto%wé‘ise a

dessicant-coated sodium bicarbonate. In a preferred embo
1‘8%?13?}8% HEAPEGhYTiLRE 2858LER SsiGRnpasesh ﬁﬁ?ﬂp@ém}@m& Guspending
ayemig ;hbd))@ﬁﬁg igsed &Jﬂi'sﬁﬁégﬁ!ﬂﬁ%g%ﬁg ﬁ%%ﬂiﬂagdﬂg 'Lﬂ@xteg?. r(iﬁqgarefe ed
d%sajlg%rlll -cpated sodium. Plcarbo_nate. Such compositions are pr feragly _
Cin ne Torm 'Of 818 26RGA B & Hay Whthdius s Searomaeriisss desonbrst pesin is
2300 Mg @nsamz ﬂ@ﬁﬁgﬂfga %%@agaghr%ﬁ@%28o o2 aﬂtﬁ%&g@é%@ 0@%@1159331%075 to

) : ) , , ,,290, an mg. The )
oot S et e ey D R ey et rog o

the gorprpiicap dercrils driionsin dstisfowimgommmihisttatioveride Waicle size of the
o&@@?l@@%&é&&}i{é{%@@%%@}g&m{i@gﬁ] In certain other instances, the

composition comprises from about 1.0 to about 5.0 weight percent

asipidem»fam-ab, ] e dium.carbonate;. .
v g’f o o7 8 B TS Spiaem
a‘b‘f 8#88‘%‘5%6%%??&? fRERBHEHitioh Ebaprisaadpesiivg, bicedightte. Such

cqepositioRo HIeabOyTofBulieig it Mereem! o S8 LAHAPAE 4RO ving tablet
(EPOHLS! ‘%git%ﬂlt percent sodium bicarbonate. Such compositions are
aferablyin theform of L disss %WE%%F&PE&%%IW%@%W&M Asa
reabictonsuplickualisdoivisytipietdpiftamiabeiit QDo Rb a1 380 1HE Saoosa.
HAHA, Q:m}& : 0, 160,170, 18Q, 190, 200, 210, 220,
,230&2‘2%%5&33%, 26_0%%1?%@,95%‘%?%@%’8’8%{9‘?’Sr B ARy
bigasheratsisdotoahine s wisiebt samonithf apdivapidriaterteagd withim badidnate that is

arbleinalee dgliawingadaintsiatan. and i Ry seaking ablets

dissolve in a subject's mouth at a slower rate, e.qg. n about 10

[o0BBLteR fQllowingsasa) '%%%%o@géﬁ%dfﬁﬁq%@ﬁgﬁ%%%ﬁ%1t|ae(do ;{g&%@j weight

invention,grovides a_composition for delivery of a
percent zolpi

em; from about 6.0 to about 10.0 weight percent sodium carbonate; and from
about 9.0 to about 13.0 weight percent dessicant-coated sodium bicarbonate. In a preferred
embodiment, the composition comprises about 4.5 weight percent zolpidem; about 8.0 weight
percent sodium carbonate; and about 11.0 weight percent dessicant-coated sodium
bicarbonate. Such compositions are preferably in the form of a lozenge or candy with a mass
of from about 100 to about 300 mg, e.g., about 100, 110, 120, 130, 140, 150, 160, 170, 180,
190, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, and 300 mg. The lozenges or candies
dissolve in a subject's mouth at a very rapid rate, e. &., within about 2-3 minutes following
administration.

14



10

15

20

25

30

hypnotic agent across the oral mucosa, the composition comprising: (a) a
hypnotic agent selected from the group consisting of an imidazopyridine,

a. %Qa?ﬁ%?%}/rrolopyrazine, a pyrazolopyrimidine, and a PCT/US2005/005021
pharmaceutically acceptable salt thereof; (b) a carrier; and (c) a binary

1905 siystermicanmiprisiogua 62100 0aH SHiAND A RicaY heRAg.salt o tQ[ about 5.0

1arein the binary buffer system raises the pH of saliva to a pH greater
%%%{ ?Ef)éﬁ?%}p’é%rﬁ’res"ﬁ% 108" ot BeaHthG Vel 2smivent (@8 entbonate; and
feerahvinStancesythé lbinaeihufier sy stammaisesibearH of Spliva-19:2RBbdiment.

. ir ctive of the starting pH of saliva. In certain
sl i S B ERRC L e s of s, e
greatethanpish and 9b1y?; tiboighoptiyrirsesitentiveatfdheStaina alhekitions are
aliy ] SHitab IR i idine, .o rolopyrazine, .25 and :
» r zol)glpli\)/rimidinegf%/zgr%Jiét?c{;ij%%etr1%%%%5 %ﬁs%gi% Sg]ggé bgrlgg(gri{fr?ﬁ\%ﬁﬁbﬁf&r‘éuwk“
C{é%g e Rfeto el 8rtyohate XM amcehisbobb e 1galts For 138e 140, 150,

lisihetbirsacy boiffensystemsof 0e24res8ns 4y entosar %&J:%H%%%@Q%dme
S of the 1

%pcgy&skqomlial& anqther embodiment, the composition prese

c]ir'lventlon ATE TROAR SPIRE CdBEyRIterhiacuisatibswpisbisie crrefathilpbtie 5
nhypies folayeny thmﬁdmﬁmmahs%l@lmggaﬁe@@ﬁ%w%%mg&s
i aodiment..the carrier is selec rom the group
e AT AR LR (A6 e dn|AHBHE tHBREEH S bl

& rmt&‘}@s s€ for use.in the.composijtions of the present
[in?;?ﬁtion are des r%e’ al 53%?%%“‘&%’%%6 B?gPgposition for delivery of a

hﬁ@%%@ms@@lér@émmStmma@mﬁrmmgdes a buccal or
SublinguahgisiniRargtiRn IR LHARL I PUNISS O 688, PRI e W idine, o

about 5 mjnutes or less, and more preférably about 2 minu
fo||owingg]‘éi‘éfﬂmma{ﬂ?ﬁ%%ﬁm%emm@sm&e phariescatiptisasceptable
at least esietheirder and at least one disintegrating agent in such relative

prop Sioancta%Prro\éirch a buccal or 5 sublingual disintegration time of about

10 minutes or?éss, preferably about 5 minutes or less, and more

prefet@bibatsoubaifaimytesiocdegsisolewirgasinistadion: (00581 ANyR!
whBeiRel-SmRRdiment Qmpasitions of the present invention can
_further ec(%cl)%nprise onegg%%nﬁ%o%%ﬁheepg% |tf81n‘é$5°g%|1? gealsiher abeve’ f

wsRfShErE e sarrmpd] eheativerage particle size of the drug in the

compositions described herein is about 20 microns 10 and/or is less than
198Ut g67tnie Hvkragges hetenarsibulist tystaamiriniresii 0fs{8vg QU greater
thbﬁ&[@oti@i@.G,eﬁ&e@é‘cﬁve of the starting pH of saliva. In certain other instances, the binary
buffer system raises the pH of saliva to a pH greater than about 9 (e.g., about 9-11),
irrespective of the starting pH of saliva. Suitable imidazopyridine, dihydropyrrolopyrazine,
and pyrazolopyrimidine hypnotic agents for use in the present invention are described above.
Suitable carbonate salts and bicarbonate salts for use in the binary buffer systems of the

present invention are also described above.

[0057] In another embodiment, the compositions of the present invention are in any of the
dosage forms described above., Preferably, the hypnotic agent is delivered across an oral
mucosa as described above. In yet another embodiment, the carrier is selected from the
group consisting of a binder, a gum base, and combinations thereof. Suitable binders and

gum bases for use in the compositions of the present invention are described above. In

15



10

15

20

25

30

[0059] In other preferred embodiments of the present invention, the
hypnotic agent is zolpidem and the binary buffer system comprises
so@iﬂrﬂ)&%{%‘gﬁéte and sodium bicarbonate. Preferred amount®ofeacky0fose2:
these components is described above, along with preferred 15 dosage
cfopmstarihtivetipreferre graweighta Eﬂ@%ﬂ]dﬂsmh?g@}]hﬁmg@%@ﬁhw@ﬁ%m 10
[ | 0 itian for delivery of a notic agent across
A S g 45 GBI S 2 s o
lesg) detistvfrsradininigkotipreonsisting ofteniimidezepyridingecomprises at least one
IMOIRP i - ‘ Imidine, and a pharmaceutical
epbie 2 S B R Ry G et o
Sl&}mg‘f@i H&lﬁteﬁ%% HreeA ot W) caibberoe st prtabkedond Hufferingor less,
aRyeREWREERIB e binary: BulsLeysiem iigises e Rikdalsaliva to a. pH
greater than about 7.8, 25 irrespective of the starting pH of saliva. [0061]

[doseprtatin fesianars Hiw Minsry, RtensyiemiAses heal 8l salvade, further
QIE' grsgaoteer Otrhan abggg 8?H5 ,|,rre5fect|ve of the starting pH of saliva. In
CUBRAT SRRSF MersRtd wdipsnalgetifdrsybrhitarsednnes st emliodineents,
the m@mﬁﬁmﬁﬂlmngmén Wﬁ%ﬁmm&fégg§ﬁ%%g@ﬁcrons
V | zopyridine, dihydropyrralgopyrazine, an
e A Nl Hl R ERER hverigiv dees. oo
bireskidstsatiove. Suitable carbonate salts and bicarbonate salts for use
in the binary buffer systems of the present invention are also described
(04581 e . r@throrrabs 10 201e H O SLUBF/0050 24v4ANG2}in ofeotic agent is
apbadimenkthessernd ulier ' cted from the group . .
’ %ensisting of a m%?al oxidegf a %ﬂ%%gsﬁgﬁg%p os%) dg%’élas%ﬁf‘% %)g}a e%ﬁﬁr,bonate'

C
Prefraed STBAtRis At carh A dhate camponeidikdgheaiatd mbiovs uiltegovitietab ferred

dexigehintlude ivheuimitaligm: magnesium oxide and alunminum
oxide. Preferably, the magnesium oxide is amorphous magnesium oxide.

[0866ablin Geciiatherpipan/aiayanaharie sl e deomiBaubiialiaN ey of a
h@%é@” %1;1 {sgélr% S%(;&% rQlOSBhO“Ct cid, or boric acid k_n,ow.n in the art. For
xampl&, In some embodiments, ‘e Gt S tEEfRged from the

grougadonbigtingiofsodistactitt dteppbtassipnositiaieg oaliumi dittpRidine, 2
magnesi &{I(;B&g,: onium, citrate. In.other embodiments, the
phospha&tlemgail is S(fl%cte réra}ll!) ?ﬁ%z group co(ri%é}%ti?lrrfg8 SPRSTRBEAkgally acceptable
sodium PRé&189E, dibasic sodium 10 phosphate, monobasic potassium
phosghates Lifasigpotassium phosphate, monobasic,

(c) abinary buffer system comprising a carbonate salt or a bicarbonate salt and a

second buffering agent,
wherein the binary buffer system raises the pH of saliva to a pH greater than about 7.8,

irrespective of the starting pH of saliva.

[0061] In certain instances, the binary buffer system raises the pH of saliva to a pH greater
than about 8.5, irrespective of the starting pH of saliva. In certain other instances, the binary
buffer system raises the pH of saliva to a pH greater than about 9 (e.g., about 9-11),
urrespective of the starting pH of saliva. Suitable imidazopyridine, dihydropyrrolopyrazine,
and pyrazolopyrimidine hypnotic agents for use in the present invention are described above.
Suitable carbonate salts and bicarbonate salts for use in the binary buffer systems of the

present invention are also described above.
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calcium phosphate, dibasic calcium phosphate, monobasic mag_nesium
phosphate, dibasic magnesium phosphate, monobasic ammonium
phS<PALE BAY dibasic ammonium phosphate. In yet other emiodimensesoz:
the borate salt is selected from the group consisting of sodium bor_ate,
[pOeassilmphoeatey dialengnthbesabagd %W@&%@Qﬁ&@eo@&ﬂfﬁlﬂmmyﬂﬁp consisting
rate, certain instances, the binary buffer system comprises a o
Ogglrlgltsarlaépé}{}s%ft gacrtﬁ%er% e?a? Bil(?ég?‘ge Sﬂ?taf’eggrazﬁ? 5%%]5?%8{@ aﬁ%ﬁf‘l&ra&awtmc salt,
#dedialsasiwche faitrdthecinstaiice sy thel b inidhy inlffeit:Sysi emeemprisssde and

' ,ox jtrate salt osphate salt, ora ., .
SIS Lo UL S Sl ADIOHIRE L v

HraseRbAREREOH G RoHaiNibngedo ovitbesiduiteries.descibed atwovecid,
pREGHBER Y 1@ AYERINONG PRI AS HRIVETe & ACLASS A Al {DYSARRSents, the

described above. In yet another embodiment, the carrier is selected from =
HHaHRLS Whrdrsitgrots BTRtR FORsGmRI SediRtcHFHshRRARsHEmIsaalst, calcium
cBuita bie dniaderscifade glamdpasesifar ¢isa) Ehe»@@mw&%@% the phosphate salt
.presentinvention are described above. In. certain instances, the carrier
L R s SR e Bl ersubess s
m@dnmmamgmwmowMe,aﬁmMMithmhmdﬁfn@ﬂﬁsﬁi

isint ' t ibed ahove. [00641 In yet anot .
O e s

DRRRIER Phisriirincnensbac aammeoianatiermbatie sodldéd s evenénium phosphate.
preiesiied anveadinentsiec gAY eIRuesPRIIGIS SIAqHRf ﬁpdéHﬂsk@&Hg of sodium

compositions described herein is about 20 microns 30 andlor is less than
OBFsH RS HR BVatagR RO e S B EhTE R R GRS dBIRS REIE, byts. In
chasie, inindees, @tchindy W2 @ﬁﬁéw&ﬁﬁp%éﬂ'élé&%@ﬂﬁéf&m 4006R1 dRide, 2
rred _embodiments of the present invention, the hypnotic agent is
o e e R e b e e
sy ebiutsonkitathnubte sdiconit bufferngdagecitr Suelt copipepitionsatler a

bBfgfesably formulated in the form of a lozenge, candy, or dissolving tablet
for sublingual administration. 5 [0066] In still yet another aspect, the

Nk ion ' iti li f.a. hypnotic agent
O R 0 ORI A y EHS RS or e

IGAEE ABEH P ERBG BT C R SRR b fammisis Ggnindslivered across an oral
nelibysirapyesoiveyrazing, i BytazelpRysinbcingeANd S RMRIMASEUHCAMom the
g%%%e ggs%%ng%q" gm%%grf,; algugg gsg,agéf gogttrlla?nations thereof. Suitable binders and
gum bases for use in the compositions of the present invention are described above. In
certain instances, the carrier provides a buccal ot sublingual disintegration time as described
above. In certain other instances, the carrier comprises at least one binder and at least one

disintegrating agent as described above.

[0064] In yet another embodiment, the compositions of the present invention can further
comprise one or more of the additional agents described above. In preferred embodiments,
the average particle size of the drug in the compositions described herein is about 20 micrans
and/or is less than or equal to the average particle size of the carrier ingredients (e.g., gum

base, binders, etc.).
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(c) a binary buffer system comprising a metal oxide and. a citrate,

ph%s hat_ei or _borate salt, wherein the binary buffer system raises the pH

of Salva’t 7af7rﬁ’IL| greater than about 7.8, irrespective of the staptinggidoQfsos021
saliva. 15 [0067] In certain instances, the binary buffer system raises the

[PPO6F sdlivactoracp Hn@f@@ﬁﬁénib@ﬂtl@é}%g&én%ﬁﬁ&%%g?x %@%ﬁ%ﬁi%’mlpm@m

f.saliva. In.certain other instances, the binary buft raises
%1%%%%@?&\9& 0" %?Pg?%ﬁ?@ﬁ?ﬁé?ﬁ&%%@%&@.Pfaﬁﬂﬁiiw@lmarbonate and a
ﬁgggéééﬁgmrﬁﬁ @Emtﬁﬂdgfpm@%ﬁﬂhrﬁ&r%ﬁ;?%ﬂﬁ?ﬁﬂﬁﬁﬁ%ﬁqlmﬁeffoml of a
¥ ~ yraz rimidine hypnotic agents for use In
YA on0 P aZIN G A P AZA DA agw%x%

the present’invention aré descri 1°Buitable metal

&8s | ' limitation, magnesium oxide and aluminum oxide.
R AT 2 e A PR Gerfor dctivery
A APRIOBE a8EE AsERgs Brrosphoricoagithearnhpociacidckpgwin: the art such

as thqse gesshib \/ ini nces, the binary buffer system
comp(ﬁife aﬁet%?%%%e%ﬁgeg grg}%%{‘ tg.lu hCRSHATE St} PhiarmEiding 2
binary bUffBYE)RIErAl BV 8 BYfAebiroRicied ared s ph phphates 25 SdftatBeptable
further instarieesofhe binary buffer system comprises a metal oxide and a
boratfb(?altm{gg?%lﬂ] one embodiment, the compositions of the present

[

. a
inven

nare in any of the dosage forms described above. Preferably, the
hypnéeit abentidutiiveyaemcoagsisnoiahemusasa as describeshabaye. In
yet anothgr.embpdiment, the carrier is selected from the group consisting
of a binder, a gum base, and combinations thereof, Suitable binders and
WGt bisas for e tenersiopn Hiosiibnsofi the T RSB BAVEMHRRIRIE 7.8,
iflepesibech abRvRahEGIRIR sifisiances, the carrier provides a buccal or
sublingual disintegration time as described above. 18 WO 2005/07976
[GBE7]/Um2R05{RdnlatetnireHaIPIRaLINsiances, the carttier comprises at
thleaagoongé)inder and at least og}eﬂdisi‘nte%g%%n%%eﬁ%? gg&éﬁ%ﬁﬁ%& a pH greater
"0 BTIRPEHOIRAF D Hedmsant abwliom bositivis ohthmgpresenthe binary

apbove,

bidipe ntitencaistarthes LM piiSa ORI gf@@éﬁﬁ&ﬁ@%&@@%&@%@&%’%ﬁ L of

: i _In preferred.emhodiments, 5 the average particle si
1 thggﬁﬂﬁg%%nﬁtﬁige\%%%rﬁn p%g%nga Lhcrib&kdradrronpilinaoitigremsraopi/omzine,
¢ peEgehenymidina hiptes eageraglnasiclehsize fihe CATIRTARIRUIBIS 1t ove.
e.g., gum base, binders, etc.). [0071] In preferred embodiments of the

Iﬁéﬁé(iergﬁqﬁwﬁmﬂmiﬁmw@gemm Zelpidem B0 deRinans BEhminum
08y S RGO By us magnesiym.oxide angd a citrate, 10

. hosphie, gﬁ%g?’a %ﬁ%’uﬁ%&gﬁ%g&%ﬁé%% BPERSHABRY e A pREs epfof
Cl&%%ﬂnpg?sghonc acid, or boric acid known in the art such as those described above., In

certain instances, the binary buffer system comprises a metal oxide and a citrate salt. In

~ certain other instances, the binary buffer system comprises a metal oxide and a phosphate

salt. In further instances, the binary buffer system comprises a metal oxide and a borate salt.

[6069] In one embodiment, the compositions of the present invention are in any of the
dosage forms described above., Preferably, the hypnotic agent is delivered across an oral
mucosa as described above. In yet another embodiment, the carrier is selected from the
group consisting of a binder, a gum base, and combinations thereof, Suitable binders and
gum bases for use in the compositions of the present invention are described above. In certain

mstances, the carrier provides a buccal or sublingual disintegration time as described above,
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lozenge, candy, or dissolving tablet for sublingual administration. [0072] In

af I:E%%ﬁ%t, the present invention provides a composition for delivery

of a hypnotic agent across the oral mucosa, the composition cBpriginNg 005021
(a) a hypnotic agent selected from the group consisting of an

I smibrtinstaaces, dinydropyroolppseazinesagyrsiadiopyiasing aAnda
abarsassutically Acceniable.sall thereof; (b) a carrier; and (c) a ternary

buffer system comprising a carbonate salt, a bicarbonate salt, and a third

fooffering,agemt, 20.¥R65eN the 18 - buffer.system raises the pH of
saliva to a pH gl;eater than. ’aboutgg%{,%ﬁ?gséﬁgi% r%%fﬁé?‘é?ﬁ?ﬁ’ﬁ@ﬂ-ﬁgﬂm

CHRAS687 9] Hrtertdis tidiicseka g tinsmybodifer sy stemreaises she@tinents,
thé aakvadpaatpl greaiahdhan abelt 8y JEaSReGHYE:RLihe Stad g%d% fmicrons
a%?ilj(\)/ral.slg ¢ ﬁtaln'other instances, the binary buffer system raises the p

of saliva to AP Jrekldr the A shssretely Siapelithy-qaryicp tigredipeistiverofum
v, dtiandimg i) of saliva. Suitable imidazopyridine, dihydropyrrolopyrazine,

and pyrazolopyrimidine hypnotic agents for use in the present invention

[a6g1d esbrﬂue&m@bmboﬁiﬂtah@ﬁ&ﬁ;pﬂh&aéﬁt sismAng 919@5%%&&%@&&% bipidem
systems of t resent invention are also
pre e tis iR B S
Pherskais Ao RS ito Sy ormiatingiB9 of amfetigXidend el MarsHiR of 2
1phasphateipal Bshavalg é@l&%}éﬁgﬁ{mﬁaﬁn‘%ﬁcetm salt, and
Cluae, wi

alkaline starch. Suitable metal oxides iiclu oufnﬁ'mitation,

[ooagnesinrexidead: aldmi de. Suj citrate, phosphate, and
borate salts includ?iéwi’thm?ty ﬁ?né%ga%(?n%i%)r?y Hl%p Oaf%lg)%‘?%ﬂ?% ot déiivery of

i SSPHATHRIE Hrorahinbtashrib actansbeperiwssidgor boric acid
knowrenahepastisughnasdbose ﬂ@@%@%@%ﬁ@mﬁh@%ﬂﬂ&ﬁ% fléa%{‘ee a

ternary b(%fec{rgﬁrs%eqw cor%%%rises a carbonate salt, a bicarbonate salt, and

a metal oxide. 7 Certam Sther iRstantes; He tiihanf Burhermgetansally acceptable
compriseslbtigebinate salt, a. bicarbonate salt, and a citrate, phosphate,

or bO(ggea%eﬁ;[Q'QJS] In another embodiment, the compositions of the

present invention are in any of the dosage forms described above.

prefefGhRy R ppfstievssantis ke chdunogs et orblcambuesasal, and a third
describeﬁlﬁb@ygag@d(pt another embodiment, the carrier is selected from

w heerz 1%;‘?1“[% consJJsti#g of a binder, a gum base, and combinations thereof.
Uitable BINHEYS BHE Fairrbidss by RBefsalie sompdsitions dfahabout 7.8,

inmpeeivindentinndng siesaribeeabove, In

[0073] In certain instances, the binary buffer system raises the pH of saliva to a pH greater
than about 8.5, irrespective of the starting pH of saliva. In certain other instances, the binary
buffer system raises the pH of saliva to a pH greater than about 9 (e.g., about 9-1 1),
urespective of the starting pH of saliva. Suitable imidazopyridine, dihydropyrrolopyrazine,
and pyrazolopyrimidine hypnotic agents for use in the present invention are described above.
Suitable carbonate salts and bicarbonate salts for use in the ternary buffer systems of the

present invention are also described above.

[0074] In one embodiment, the third buffering agent is selected from the group consisting
of a metal oxide, a citrate salt, a phosphate salt, a borate salt, an ascorbate salt, an acetate salt,
and alkaline starch. Suitable metal oxides include, without limitation, magnesium oxide and

aluminum oxide. Suitable citrate, phosphate, and borate salts include, without Iimitation, any
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10 certain instances, the carrier provides a buccal or sublingual

disintegration time as described above. In certain other.ir!stances., the

carMeét Z8Mifivises at least one binder and at least one  disintegrating, 8865805021
as described above. [0076] In yet another embodiment, the compositions

edlthd presetitpyesiion can USRI COMPLSSRNE &k wgﬁc%fip%gs}[% gescribed

ditiorﬂal agents glescribed above. In preferred embodiments,
Above, I Certyin in

AVerage particldiSiaacsy he ﬁmmr?ﬂ%’bﬁfﬂﬁ‘ﬁs‘iﬂ%iiféé’c‘ﬁﬁb‘éﬁhﬁf?r@iﬁ;.i%
bisotoa@mitroms amdol isdessihandnauliieRe-AVErAgR RITIGIRSIZ8Icm

~ ier 4 dients {e. m base, binders, etc.). [0077] In- |
A e ohe o et et

e e ternary buffer system comprises sodium carbonate,
@ﬁﬁm%c%%gé%%e?%‘?@%nﬁfﬁﬁa C%%“ﬂé%ﬁé%‘gs RECSHEEEIPB&foRgmy of the
aveppdeapsigstord ke inPthefory diehigrerigeseandylebrdissaiingan oral
taklelfes %%BQ&J%&%mﬁl'%aaﬁ'x%&ey‘e{ﬂ%?%g& here the ithé[a,?a bu g{% he
agent is a metal oxide, a weight percent of the r_ﬁe al oxide 'that 1§ g
ERAIP FROSEERRRA & isTy RLgyET berr endsaiubinetshe Heteain d soditminders and

sttt s loh OO RS EAEOR 0 AERSDIRIT
PR O o A L

Mmucosa, the co :
thevgrdupwonsistinginf arndmidazapsidiigydsdinyeaKEURIAZING: Bast one
m@gg}&mgl%%%% dand.f%\ e%régrmaceutically acceptable salt thereof; (b) a

i e

SC VE. Lo
carrier; an a %uﬁler sys?em comprising a carbonate salt or a

' 0 I 0 @r more._ buffering.agents selected from the
o oL S Sk
BERBIESERE WO FHO5/01 PP TS SRO0BEDEARE. iiherelmtiechibbeiments,
sysii falsRadRSIAb O RAING IR BRI AR AL RS YRS icrons
of the starting pH of saliva. [0079] In certain instances, the: inary butrer

%@?‘zg’é i%?ﬁs@é“[ﬁé PHPbioshnA T g prtlighetiteotka a8 Sedients (e.g., gum
respedtiug 0¢.jhe starting pH of saliva. In certain other instances, the

binary 5 buffer system raises the pH of saliva to a. pH greater than about

O&7y., hhoufrddinistaspeniive olthe siamiRenion0 1Al oRLIRBIR is zolpidem

' igggg ridine.. dihydropyrrolopyrazjne, and pyrazolopyrimidine hypnotlc_ )
Az?gents or stéu?:rf]e{ﬁ S?)erréls%gﬁ?qﬁ\%srﬁ? ug}gag‘éoé}?ﬁ%é‘ﬂdém?a@@ﬁéﬁﬁemd a third
W@@%@é@élt§@h@@mﬁMm&MémbbsﬁﬂﬁMebUﬁem§mmﬁa%ieﬁ?ge,
daRsent dissolving tablet for sublingual administration. In instances where the third
buffering agent is a metal oxide, a weight percent of the metal oxide that is greater than the

combined weight percent of sodium carbonate and sodium bicarbonate is preferred.

f0078] In another aspect, the present invention provides a composition for delivery of a
hypnotic agent across the oral mucosa, the composition comprising:
(a) ahypnotic agent selected from the group consisting of an imidazopyridine, a

dihydropyrrolopyrazine, a pyrazolopyrimidine, and a pharmaceutically acceptable
salt thereof;

(b) a carrier; and
(c) abuffer system comprising a carbonate salt or a bicarbonate salt and two or more
buffering agents selected from the group consisting of a metal oxide, a citrate salt,

a phosphate salt, and a borate salt,
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invention are also described above. 10 [0080] Suitable metal oxides

include, without limitation, magnesium oxide and aluminum oxide.
sJi‘fé?b%%’%ﬂF%—, phosphate, and borate salts include, without ligriteti@Bees/005021
any salt of citric acid, phosphoric acid, or boric acid known in the art such
diriBdeedediisedcabuies tie péftaindlistan cast the o fiRmSysIeNnT .8, irrespective

Oggmgﬁ%mpm salt or a bicarbonate salt, a metal oxide, and a
citrate, phosphate, or borate salt. In certain other instances, the buffer

SYBEMIA 2 LOMPRHSES.A.CAY It or a bicarbonate salt, a citrate salt
{and% phosphate sa!t?gi?f gﬁ%@? r??gﬁ%?s?‘ %ﬁer%ﬁ?ﬁe%‘% ?gﬁﬁfgfﬁﬁ?igélﬁagreater
thag Bt S AP e tvearbbRatatimH cftrattysall anthiadioratessaktetnthe binary
bedHadnsaineniastan thaihuffer Retalralel(! carbonate salt.or a
. bicart%onat? \;ﬁalt’ a.gﬁi%ghate‘salt,%ﬁ%sgabogf%[ sggﬁh%é%ﬁ I%b%‘ﬁt?a gl >
embediment. IHECBIABOSHSHE B tHd Rhlssri igemtidmaribrdeanyobiheyrazine,
ﬁi". Wﬁ% fanisidesgfibet abave 1P TR0 S ARENHAIRH Scribed abor.
r ross an oral .mucosa as described above, In yet another

.Semlltglc%dime%r%ta,l?tehséI csa?ﬁ(gr{)fgaglgé %%tf}escﬁftt’so {HE 18G5 b e SR SRy ot s meesient
Iy G 9z elsedascobeBisiations thereof. Suitable binders and gum bases

for use in the compositions of the present invention are described above,

1008 Ue reamiahistartels tidssoastisle protidesiahuten) @aaeingbRlde and aluminum
Higintegation;t ' Ve, In certain other.instances, the
0.carrie_r comprilgg}.sgé ?ﬁ%@%%%ﬁgﬁgé%%%a %ﬁ%%é{ ’ovr‘fg%od‘lg%tﬁ%ﬂ’r’lﬁré’g?}ltt(’f

I e RBRP AN &cifbosbyts 2 iemanibBdinescline bomplesitiong above. In
chgiphesenti e bime st BanFRIRISARASOLMAS Bl theaddi té%ft?%emetﬂ

oAgents des ripe abqve, In preferred. embodiments, the average par
o BOAS lggueg R ?ﬁé‘ﬁ@n‘?ﬁggﬁﬁ’ﬁé‘l&eg&ﬁﬁ%@ﬁﬁﬁ%@wh@bﬂf&owtem
cCBEPERT o cistiessinaln @tr)aeﬂmg@gmgamraml@&%@%gg%%é%%&%ﬂe T certain
; [ : ase, binders, etc.), :

B (R P Al b rReoBR b st s, and
2 hvRip ok, tReaipimothenigenndssz iploeiier aystbthe differsysi@Bonate salt or a
bie&m&@e@@ogmlgg@gmt%gra%qgg&mparbonate and two or more

buffering agents selected from the group consisting of a metal oxide, a

[Ooﬁwtemaiﬁ,e@mgﬁ‘g’q@dgm~ﬁ&grggﬁl§ LI ch compositions are
preferably formulated in the form (;f 5a Iozen%gg,S%c%tr%‘fn([){;d%%rgdﬁ/%n@' of the

dotgé‘ﬁfe‘ir"%‘?‘?; fHGEARPQYrniRTSEERI. Sromamety aeeridsvstivepd ertive an oral

myresentdeeidtantpreyidesa metRd iV IBNINI R Y680 SIS9L0H1R & e
or i;%ﬁ%f&ﬂegg Jlgerg(%f, the method comprising: administering to the

ect a composition coRTBHENG AthepHpbarAtons ettt itable binders and

gum bases for use in the compositions of the present invention are described above, In
certain instances, the carrier provides a buccal or sublingual disintegration time as described
above. In certain other instances, the carrier comprises at least one binder and at least one

disintegrating agent as described above.

[0082] In another embodiment, the compositions of the present invention can further
comprise one or more of the additional agents described above, In preferred embodiments,
the average particle size of the drug in the compositions described herein is about 20 microns
and/or is less than or equal to the average particle size of the carrier ingredients (e.g, gum

base, binders, etc.).
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amount of a hypnotic agent selected from the group consisting of an
imidazopyridine, a 10 dihydropyrrolopyrazine, a pyrazolopyrimidine, and a
pha¥malétitidally acceptable salt thereof; a carrier; and a binarydutferoosns021
system comprising a carbonate salt and a bicarbonate salt, wherein the
oty buffeefsyseambaisaibeophobsabivaioArid, HealpLIAL AW 2opidem
quig’thg e{&Pectlve of the startln%_pH of saliva. [0085] Ina preferred
Ambodiment tha b SHRESHTGR R &L tath9pReditma s haneg gudwemr more
ioréibringousaisuttras, fomekampley thasslingUARMCASE. theiRuecal, o
HEQS mbination thereof. In a particularly preferred embodiment '

heggomp%g%g%o?sboar %fﬁ%tgﬁéc sa r?é%%‘ﬂﬁ? & MSE%@%%%@%&W%M of
dsroaeadentnss thesdublingbiel fonswbéiagtitdblmstespigisorders that can

be treated with the compositions of the present invention include, without.
IRtHtoM Tasurihia strehtaberamsiohiineoinnigoshier derah20 fnseeatis a sleep
AR SARAGISATIIR- 1A GEHRINIRSIANSAS, e binary buffer system

raises the pH of saliva to a pH greater than a out%.s, irrespective of the
startintf PiFsrEaaS. e e ooTepiniian cemptisngindisrapatfardyst&istive
dinises dne pielisaiaierdtd B6R18E oRARLIHE G PRt dine, a
déiﬁalapectl\é%of t;?ze stlartl%pH of saliva. Swtgble imi aquyrldlne,

IRy dropy Pr SRS A 75 AR H R LIB o BY i RAHE ASRSHE M s PRt Rdp salt
th@;@dlﬁ mrpﬁe_' sant arbieatidn |.t fﬁéﬁs@@&ﬁi_ :b@ﬁ}_ftmvga -?tﬂéﬁbi@ s(éﬁrﬁ’x%[;ﬁiﬁcarbonate

r use. in the binary buffer systems of the

e T SR U AT b thagc 75

iggsRsEUYR A cBmnE NG of sdibonate salt and a bicarbonate salt, other
buffer %stems are suitable for use in the compositions of the present

[iRFShtion. 2 sricarésramsliednt athatenpatitoe delivdisbnhye tinamat across the
Juiffansxatan Gomarisanacarhenaie sall %@o&i‘%’ﬁ‘ébo%@@éfﬁ%%%d 3,

second,buffering ah%ent such as a metal oxide, a citrate salt, a p glb%ate
It;

conp Retony hrreekit A nestignlabe resferead sebedinsalt thepaikeditiersiarch.
alinanistired sARMIRR005BAIRE BEIALS2RABIPAGRR LR 83 s ublingual

, Ig@ggsoadigwet%l etQF gir@% uﬁg}rgsystem comprises a metal oxide and a

Citrate, phosphate, or Borate St GEFAROHLP Seshmpos innatifsaresent
pvenaffarodydemtivet lentmiynbiffensystenh aompkRingraGannoRAE e
igsgjﬁﬁg?gﬁ@ggr§ﬂg£,i ﬂgn%ig)ird buffering agent such as a metal oxide, a

citrate salt, a phosphate salt, a borate salt, an ascorbate salt, an 5 acetate
e e e M PRl i
thiB AR BlitferifteassHts ehscrsatmemities sioup boesistintiot anstetass, the binary
barfetesyasitialees b FPosRbAte 53l BRI than about 9 (e.g., about 9-11),
irrespective of the starting pH of saliva. Suitable imidazopyridine, dihydropyrrolopyrazine,
and pyrazolopyrimidine hypnotic agents for use in the present invention are described above.
Suitable carbonate salts and bicarbonate salis for use in the binary buffer systems of the

present invention are also described above.

[0087] In addition to a binary buffer system comprising a carbonate salt and a bicarbonate
salt, other buffer systems are suitable for use in the compositions of the present invention.

For example, in an alternative embodiment, the binary buffer system comprises a carbonate
salt or a bicarbonate salt and a second buffering agent such as a metal oxide, a citrate salt, a

phosphate salt, a borate salt, an ascorbate salt, an acetate salt, and alkaline starch. In another
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borate salt. [00881 In one embodiment, the compositions of the present
invention are in any of the 10 dosage forms described above. Preferably,
the Pt ¥dent is delivered across an oral mucosa as deseritiags2005/005021
above. In yet another embodiment, the carrier is selected from the group
awrrais?vmgrrbfodibimdeﬂneabgumf bager anpcbeambinalie %&?&ff%@fd%i@b&xate,
i m hases for use in the compositiops of the present _
Pi}%v ﬁfrl%’r?%%é) %%es%%%e% X%q)oa\?eo. A %teeﬁ]fé?H‘?ng?éiﬁ%cgg}%et@é}]ﬁ‘gﬂb%mésé
tteoabEfsubtheguaiisisteg ratiomtisiesals dbscribacithahave alheedaifring
thetinstances, the garvet ises.at least one binder and at least one
D B Tt S LS, oo
aﬂ?&ﬁ‘@d@?&bé&%@@ﬁﬁ@r@m%ﬁﬂmﬁn@ﬂn@mmp gobpiiseoie: onffer
spReie efibasaddiionshagenis.de sibeshabaye i %fgfaﬁgrs@@@??;ﬁ%%g%s
Ibe rein

the ayerage particle size of the drug in the compositions descr
s éeﬁﬁé\'){ o5 R SFBTR ST aIs ol sk tra b raHirP A the Riverigts salitiond 2
bsize eilthe carrier ingredients (e.g., gum base, binders, etc.). [00901 In
preferred embodiments of the present invention, the hypnotic agent is

[2e8p]dem oanehibedbinary the EemsysiarsemBisesSOdimisAReNALE ANhe
d§g%g%rblcgésp&%ae'%?ab%r‘lege%reeqe a{)r}]o%]t of each of these components is
described above, along with' praferred doSEYEGSERRt selddygradetpross an oral
npesfes re dan@ibbd. abo Fy dngtic dgteteiNeirhht eHeypnoic agemis Of B¢ the

| ' ref elected from.an imida ridine, .
L A B Vg bindersand
SEBNRAsS AR Ssc i dRe Lopasitioassyiths By midinEccorpisndbsdehas. In
ceakapian.acdndiRioRi3P Roermaseutically asaeRial & SAE ek A0 eseribed

ombinations thereof. More preferably, the hypnotic agent is zolpidem, in
AV SUITABTEIBY FIRE SRR S0 B A E P PRI S 206 BTbeIsT I pawDat jeast one

dgeneralkitbedeypnoficadentawivthe present invention are basic

compounds having an ionized form and an un-ionized form. In certain
[06 Bﬁanchanthhehypm&ma@mm}&bﬁﬁiﬁﬁmﬁmﬁaﬁé phésastipaiiyon o_%fflﬁlrther

ignized form. In certain other instances, the. otic agent is initia )
o B B R R ARY s P Sbociments,
thsiireragy pestie’s stend teripisiti sinscdeporiiedshizseiibhé Insdin G020 microns
asuBstantsbsaloldhe hyRRoliRAge Rl IRl doREed .0t

un-ionized Bonn. glternatively, thgegg%%fergg%étg%%ée?%g%% T ]t?%? {ﬁg" gum
b?‘ﬁ‘?ph’é‘ﬁﬁr%tgféﬂ; initially in an un-ionized form, remains in an un-ionized

form.
‘[089()] In preferred embodiments of the present invention, the hypnotic agent is zolpidem
and the binary buffer system comprises sodium carbonate and sodium bicarbonate. Preferred
amounts of each of these components is described above, along with preferred dosage forms

and their preferred weight.

A. Hypnotic Agents

[0091] The hypnotic agents of the present invention are preferably selected from an
imidazopyridine compound such as zolpidem or alpidem; a dihydropyrrolopyrazine
compound such as zopeclon; a pyrazolopyrimidine compound such as zaleplon or indiplon,
pharmaceutically acceptable salts thereof: and combinations thereof. More preferably, the

hypnotic agent is zolpidem, in all suitable forms.
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[0093] As used herein, the teen "hypnotic a;lgent" i_nclude::, l:a;lll_ ; o
tically acceptable forms of the hypnotic agent being described.
Eg@g@ﬁ&ﬂhg hypngtic agent can be in a 10 racemic or isof{erigs2005/005021
mixture, a solid complex bound to an ion exchange resin, or the lake. In _ ‘
A88RdiontBentrabribtibypgetit camibefitha ﬁmmﬂﬁd\fatmnﬁhaebte;ﬁﬂgclww having
int | | pharmaceutically acceptable salts,. . .
B e, DB 8 gy
RIGTAHi RS EH S #HbrdbinTeRisstivmie, thesrpramiacautically, doceptable sgits is
iafitie; Ryneptie agentneude. withou iniation, &?a%ét&?fﬁé%%ﬁﬂ%%‘%%? System
t {tarate, bitartarate, dihydrochloride, sallcylaye, heml‘succmatej citrate, -
éﬁ%‘f&%%ﬂ@lﬂﬁ‘f&@%&?ﬁ%ﬂ%@? LuFarveRifde iy eth 26 e satotic agent
ffonmits toetedf faswellsas-Lombiratonsiheraal andibe ke AR nsure

otic. agent is suitable for use in the compositions of the present
t.}ﬁv?éf%yt%]ﬁ?%%g? ,g%e%"h%Fr‘ﬁ%?ye‘&t&ng&%e&&%@aﬂlwHlé Tyt ek

Ipidem tartrate), a free base of the hypnotic agent, or a mixture
{g);?é%goﬁ%%% i %lé%%getr%%n Ty Yorhdes iebmshmdibrmersptable
fgﬁ@qﬁ@h@ﬁmg@ma@sntéja't@ﬂmqﬁhemMngﬁ@mﬁlé(l{j?@ﬂlﬁri]b@g'ehﬁt PHefn a

: STelall . jon/ionized cancentration). When the pH is .
e B R SRR anenoat e e
adfif tBnibebyRiicaset Fet isie edimpolius st asiteypypriotigagentsiso
istesesibedhereinwhamiheRbhis A&l Digher &E&%{Q%f% - ANG IR0

the un-ionized 25 form to the ionized form is 91.9. Similarly, when the p
BYPROUC ASRIRRE TP e Al trecrmbanai ens- Brrsed F@Frﬂk@nlﬁé idwized
plomase160ily. Aspatéssahovent e proianizes: lemds m%m Iﬂﬁrﬁ‘t[ige)ﬁl, the
fore.;mere capable of passing through mucous membranes suchas
R R e R Fnec, o
mriesstdivigtycimeridasimbatvep i theisatiyafd vers convet sigmoftikeor, rz]is well as
e j -igized form. f ic 30 compounds such as the
Ohypnqtiggagéﬁéﬁgg%gc%g%%ie%ﬁ and(atl;?ﬁ1 i%ﬁ}é?%ﬂcca grgésﬁeufteargn%rt{oerdusﬁﬁn the
CHIAARGwsS e aBrive eI £: 24 REreRosItFdEmceeptable salt of the hypnotic

a4 LS 2005000b@R 190954 e HIRRONGRESRSOf the PrasaRLinventon

are selected from the class of compounds in the imidazopyridine,

[alibyirapynelefyr azinein U AZAl P UIEILIRGRMIN.ARY AL yseiub iQ%E}L? is

i
e o g RS .
st i gk D et dre e !
described herein,‘ when the pH is one unit higher than the pKa, the ratio of the un-ionized
form to the ionized form is 91:9. Similarly, when the pH is two urﬁts higher than the pKa, the
ratio of un-ionized form to the ionized form is 100:1. As noted above, the un-ionized form is
lipophilic and, therefore, more capable of passing through mucous membrénes such as the
oral mucosa than the ionized form, which is lipophobic in nature. Accordingly, increasing
the pH of the saliva favors conversion of the ionized form into the un-ionized form for basic
compounds such as the hypnotic agents described herein, and the final pH can be determined

by making use of the above formula.
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.. bicyclic ring o

--CH /N--CH, H3C Zolpidem CtN 10 H3C CH3 Alpidern [0096] For the
imi idine compounds, the nitrogen in the imidazole portion pf Fhe~ )
kg%é%‘?%%tﬁhe structure controls the extent of ionization ane‘j(fh@b%ﬂ(b/ﬂ(bﬂll
degree of lipophilicity 15 in any given medium. Typically the nitrogen in
[Qﬂ%gimi&éﬁéﬁ@ﬁ@?ﬁ@ﬁ%t@@pﬂ@bﬂrmmm&&mémnmv@.slnest&né
eeule i i b f e Qnstr L
conelocils i AR USIAG ARG IAUTHAHEAN. 6 AEMANTHAIREL fnity

that about 90% conversion to an un-ionized form can ‘
PSR URGH Pt At onditioap et g dscarsbinrdess. [BBostative examples of
stilsledtiveexsyripies @hsiitallersihydig @Nél' 'iﬁl%@gf %@ﬁ&%@féﬁ}mﬁﬁfﬂf alpidem,
in the 20 present invention are zopeclon, pharmaceutically
e e

idifrdropidirel opyyazindscecichanave indtihysrapyiio lopVFAZNG SRYR0AS
shown below: 25 WO 2005/07976 PCT/US2005/005021 h~NIN _CH,

Zopeclon [0098] lllustrative e I itabl pyrazolopyrimidine
compounds for use in the 5 present inyg ' plon, indiplon,
pharmaceutically accepfa : , gs thereof, and

derivatives thereof These pyrazolopyrimidines each have a
pyrazolopyrimidine group, as shg

N—cp
Zolpidem
NN
Ci
N/
o AN :
o}
Alpidem

[0096] For the imidazopyridine compounds, the nitrogen in the imidazole portion of the
bicyclic ring of the structure controls the extent of ionization and the degree of lipophilicity
in any given medium. Typically the nitrogen in the imidazole portion imparts a pKa of from
about 6.8 to about 7.5 to the molecule. Therefore, using the above formula, it can be
demonstrated that about 90% conversion to an un-ionized form can be achieved for these

compounds at a pH of from about 7.8 to about 8.5,

[0097] Ilustrative examples of suitable dihydropyrrolopyrazine compounds for use in the
present invention are zopeclon, pharmaceutically acceptable salts thereof, analogs thereof,

and derivatives thereof. These dihydropyrrolopyrazines each have a dihydropyrrolopyrazine

group, as shown below:
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D} ~J N 1130 Hyc Zaleplon 10 CH3 \ N CH, i, N-\> RD Indiplon 26
"WO 2005/07976 PCT/US2005/005021 [00991 For the pyrazolopyrimidine
comBatihd<?thk nitrogen in the pyrimidine group controls the @t&fitsat0s/005021

~ ionization and the degree of lipophilicity in any given medium. Typically,

the nitrogen in the pyrimidine group i

parts a pKa of from. about 8 to
about 9 to the molecule. Thﬁ; [
0

sing gt bove formula, it can be
demonstrated that about 90 1o an-gn-ionized form can be
achieved for these compoun t aghi of frem about 9 to about 10.
101001 In general, the hypnotic agent the present invention acts as
benzodiazepine receptor agonists. Prefegably, the hypnotic agents
selectively bind to the benzodiazepine péceptor. Without being bound to
any particular theory, the therapeutic ac{&itljy f the 10 hypnotic agents of
q

the present invention in treating sleep disorgers is attributed to an
enhancement of the inhibitory action of gamfita-aminobutyric acid {GAGA)
in the central nervous system, B, Bé#gcByistems [01011 The buffer
systems of the compositions described herein are capable of raising the

(oo @H @ﬁ&%M%é%%b‘l&r%%éﬂﬁfb%%h%ﬁﬁhﬁEﬁ%@@&ﬂ%@ﬂd%%%Qhe

pH of saliva. In this way, the buffer system helps convert substantially all

PEPRE YIRS SRR TR RS Y AL AT R iARlE FeJfrfhereot, analogs

titermnativabti thevbiiieroyStEmsbelpsanssyendhatdne.bypactic pgeMopyrimidine
initial!ly é@ﬂan L{)niiorqized form, remains in an un-ionized form. Although

Hadc™y ?—?’ll?nga ggents are typically used in the buffer systems of the
present invention, one skilled

HoC
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20 in the art will appreciate that acidic agents can also be used to adjust
thwr%ﬁ’fi p7g7pyffer system as long as the buffer system as a whole

raises the pH of saliva to a pH greater than about 7.8. [01021 HC®fiE2005/005021
embodiment, the present invention provides binary buffer systems

188 briding the durgevaredalidarcanioanderibtesait e ibopseintidtion oty

Rasbibuftensystem XA oMPR is tall ol the final salivar
pH.is achjeved and sustained %&?Q;a %’%}%g{(‘)ﬁ ﬁ?’)r:ﬁg? Ce}%é‘,g\fglrl%ﬁ‘é%}s aagal(l)u 2
‘Sﬂ’r\fﬁ& 157 UeEHLB RS RiHDiS e padapEtE DB e Gies, AbUe8st about 9 to

tabowl@0lenimttesher, atieasicahent BHmIRVESTNSMRIGAININVANGE @t 90%

C%%gesr%r%/n chn Satet%}%l%‘?l and error type of procedure of adding various

amounts of €ach’ Kot Bp AspistehicaibeassArRoaadsingRtE fh&pm about
9e abest titne. In this way, selection of an 30 appropriate weight ratio for

each buffer system component can be easily determined in just a few

6180, For sxaripls theweightsatio thearbenaiesalide Higarbensisisaline
bouyt 1:10 to

. i 73 507976 PCT/US2005/005021 4 o
B P R v ind i iy smroie
regssie- 1V8itepaibeninBbound dostitl potie e forablythotineatpoutid :2tioiahduhbe
hgpholi® i@é’ﬂtér &!ﬁlﬁ?ﬁ%@@ﬁﬁ@ﬁtﬁ&% @[%%ﬂ% S C&?s%xf(ﬁgrry igggc%ﬁted to an

carbonate, potassium carbonate, calciumcarbonate, ammo
e&ﬁ?ﬁ%‘?‘?&%ﬁ ofriBerihihiton Asticn Iob samunpretaiMy i Gatid (afohhte thaltdstral
nspaityeyeaonate or potassium carbonate. Most preferably, the carbonate
salt is sodium carbonate. Similarly, the bicarbonate salt is generally
BseBaderd $satamsodium bicarbonate, potassium bicarbonate, calcium

jcarbopat monium hicarbonate, . and magnesium bicarbonate,
[@r%%rgg}lle;%t%%% ICAIBon ?é%fa“if’ TePQSHHiRR Wﬁbﬂ%@‘&raﬁ?&%“éﬁﬁrﬂf raising the
phicdebrate aBsirpriefatailybte bicatbaratersaltit seditp ficarbonatern his

r i t ssﬁ'c nt- a'% dium bicarbonate is . . .
B, SO Gl S0 EQr%go‘?oég/r I%onatse%la‘%a%f n %%lc%é?b% BOH S AR BT fHgnized

preferred. Thé amou

fsmdnyis tdpagetdionm ahlamativelthticibuitficierntdelpismsaatisy ththignotic

ageRtliatialput I MOER, BIRIEIAPMARPLT §:3 AEIDRTEANA ARE basic
bg{]%fera%g/ about 9 or more (e.g., about 9-11), irrespective of t esfarting.
PE. G FErERIeAtSRRb R thebafs seePBREMsGITatens Alviengpaater skilled

irmmaorvem@klmcibg tﬁﬁg asidiy latg[aiyﬁ@a%&h@n@tgesﬁsﬁﬁmcﬁ%@t Wr%ilgil?{é SRHR Bfrer
(0] t.to bicarponate salt Is from ,about 1:1 to apout 1:

S B e R e e o ot o
aonitabout 1:2, e.g., 1:1, 1:1.1, 1:1.2, 1:1.3, 1:1.4, 1:1.5, 1:1.6, 1:1.7,

1:1.8, 1:1.9, or. 1:2. Alternatively, the amount of bicarbonate salt is less
[GHH orlequaktebtiignzmip tint wksearoratiesaithd Hewaightfalasts

c&ﬁfp@ﬂ%@ %@Q'gﬁ{ %Q%%IE%%A%J{Q e %tc]('):n]bégtration of each buffer system
component is tailored such that the final salivary pH is achieved and sustained for a period of
time, e.g., for at least about 2 minutes, at least about 5 minutes, at least about 10 minutes, at
least about 20 minutes, or at least about 60 minutes. This typically involves a sensory and
safety trial and error type of procedure of adding various amounts of each buffer system
component and then measuring the final pH over time. In this way, selection of an
appropriate weight ratio for each buffer system component can be easily determined in just a

few trials. For example, the weight ratio of carbonate salt to bicarbonate salt can be from
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20 about 10:1, preferably from about 1:1 to about 5:1, and more preferably

from about 1:1to about2:1,e.g.,1:1,1.1:1,12:1,1.3:1, 1.4:1, 1.5:1,

1.6M0 1"9547%79:1, 1.9:1, or 2:1. In certain other instances, theResitlsesi005021
amount of carbonate salt and bicarbonate salt is greater than or equal to
theuambliist @fotriel fylpnoticralge rrtozamqutmetvsei:gmmrb Iofheashostebdatiom about

aAd, hicareonatesaltita QY 2%@89? SRS 'S fgorgfpout 11lto

about 10:1, elg., 1:1, 2:1, 314151 or 10:1.
ligspativelynibs campined amenpt ﬁ%%@%&%&%&% A plearbanae sal

Is less than or equal to the"amou e hypnotic agen welg
Fate Bt 4R MR EhInAIRdABIERIDIB et Bt o ﬁybmm@algema@pneterébfbﬁerab]y,

frean@BaME dalt 19 s8BeH! Lib8n&dor folastitm badbdndtel Brodt GrotofartiB ik O

or 1:10. [0105] In view of the above, the buffer systems of the resent

?ﬁt}’é’ﬁﬂfﬁf%‘%&?ﬁ@lﬁr tA@O3E M §ét16réréﬁ1€obém BeHHAEHESS aré%@ﬁargﬂected from

skmdﬁteﬂ smm@pmnmma@wmmﬂm&r@&%%mm%tan%&late,
2005/07 ig PCT/ %C%ﬁ %0106 Alternatrvely, in another
em%&n oS er sys & Pr fRoehifitdire Birrhomtiser

syteteins b@mb@'mtrg M@arbmiatré)sam@badmmmenﬂtessammmmﬁeﬁeﬁmd In some
BHbteringAgeNt. IR cageALAERR A SR eftser 2 Ste Qnen

m
tailored such that the final salivary pH'is ac leve arne&uf%rOfscarbonate

Peied bictibrnatesaliosed s g ebambz@enﬁyﬁs@a@wwaﬁm % sufficient to
mﬁam&@ peags 2oL SHMHEES i le 38t APRYW A MY tﬁstn&rea&nt?ﬁ%lre

ut 60 minutes. [0107] Suitable carbonate salts and bicarbonafe salts

%Fg CHALEABEH A0S Kot ok b dseresiave ot e Biingatfate salt

%] {tare binar; buﬁerrﬂggtem is an amount that is sufficient, when
@2@ tﬁéaélé RS, RispEheRate bl Seaies tas piorambiot the
4o affcmboeaterefes adytiabeuizh: 206 bTe@bandd Bl eopielsabhe about @om

re (e, e f the artr pH, In certai

msta?tc?etg) t eu%?nog%r?tr G%F‘f) il s?f:%ncg) elrlnoga x5e tma?ﬁé%ﬁ?eﬂvfg
Aatelil ity ghentdriham. ot:eqUaltol the, dmduntlof the Satbofaltd Salt: 10, 1 1.9, or
p@ameﬂa%glttf@rﬁm%m%m@m{%% s fr%%”ﬂgghjt%gﬁ‘

agent to the carbonate salt or bicarbonate salt can m a

ol apététawﬁlttﬁr%aﬁw@o&aiemlarfbmcgmowmﬁeﬁpmmw 1to

dboun HbDLﬁr&fériﬁlﬁM Sbduin casaRther AMaRRASSHSAMRIMLOSINE 1 1o
% 99(1 buffe f?rb%g ef blnar buffer&éstem IS less than or equal to
heamod At sate dfbichrbbnbfelsdif: k&rgekalng?p]reotr?el
m@hommmweemmbmﬁe HmguagentdrbthetcarhanatecsiibMie salt is greater
Hicarponate I nb fr bout 1:1to ab 1 10, prefera

Dt Of 14?1%,[0061%0“ 0 e% nottc f%%eargiya?rom 3 %t?f 19 SP %Séqnate salt and
bicarbonate salt to hypnotlc agent is preferably from about 1:1 to about 10:1, e.g,, 1:1, 2:1,
3:1,4:1,5:1,6:1, 7:1, 8:1, 9:1, or 10:1. Alternatively, the combined amount of carbonate salt
and bicarbonate salt is less than or equal to the amount of the hypnotic agent, and the weight
ratio of carbonate salt and bicarbonate salt to hypnotic agent is preferably from about 1:1 to

about 1:10, e.g,, 1:1, 1:2, 1.3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, or 1:10.

[0105] In view of the above, the buffer systems of the present invention, in some of the
most preferred embodiments, are binary buffer systems containing sodium carbonate and

sodium bicarbonate.
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20 1:3..[0108] The second buffering agent is generally selected from a

me\;ﬁé %ig/g %{,Sh as magnesium oxide or aluminum oxide; a citrate salt

such as s"oo’flum citrate, potassium citrate, calcium citrate, madgi&sithf¢5/005021
ciéraﬁie, and ammonium citrate; a phosphate salt such as monobasic

03GRIm plicaaHLel) inmsihEcmbetisrmsshatefaonstsasio Hibtassien invention
phosphateRb Jihasiccoaiassitin PROsRagI oA 9&%&&%%’;&1@11(1 a second

P _IcsrB%qte, gi sic calcium phosphate, monobasic magnesium
phosphate. dibasic REGHESOM? bRSE AR SHibB 5asioamio Hitlered such that the
fpivdspltete, dh é dibhdsiedaminasidiehosphaie erbarate salbsHoRA8about 2

' €. potassium borate, calcium borate, magnesjum borate,
@%%%%%ﬁ%& al “o[??f é%ng‘}?%tsaé?)? Ozl Botestrhnrh b arpatesopr ot
legsiielpuageorbatiesan acetate salt such as potassium acetate or sodium
30 acetate; and alkaline starch. However, one skilled in the art will
[8pPTEciatenitbiaearhoraa sdiidedrsationheitrittasid d phasphabisvacithe amount of
L acigha3aRI6 Acid. a1 Acel iq.J ' for use in the buffer .
systems of the present insvetntiggﬁ.ﬁ'lr?é%?n%t o?%tﬁ%s%g%:bsn u c‘%lr]itntgat 18
S FisBBem YR Bihhomisrendhutining aganbrtomireteiviesoHicienpH of about

M@%Mﬂﬁa@? W @529@15«%? HORSre; ﬁ%%?/ :93(2)5193 %r %@%?g about

Qs?ﬁor bicar ona%et salf, to raise salivary pH to a pH of about 7.8 Orin' 0 ‘
prefelAR BB B SHIERP Bin f o ian nstarasty thnne be s eegeng buffering
agbaiuinShi binaity daiffec e of ibgriastifgnIr o S0 @ LMRAGIBERS: Bbonate salt

gtalexide sychas magnesi axjde ar aluminum gxide._is the preferred
second uffe#rggpgggﬁﬁﬁ & %paerwgfﬁia’lrﬁg} ﬁ’rgég%ﬁe?’é HeREHdo the

Cﬁ%@éﬂ&é@i&%@fmﬂ?‘?}ms&mm axide! {DLOSDWIternAseslysbIy ¥@im about
1&11&1'366&@@9%@%&%&%@%%? ﬁ)ﬁ%ﬁ%ﬁﬁf fhs %g@e{li I Vggl F}%Q S instances,

binary buffer systems comprising a metal oxide and a citra osphate,
U apomeeL the serend nEkrina ferrbindhe Ributdrsi e icn in onntisr equal to
thaitmieahsucthéhatsbeafinal sakivans asis achieyed A0d.SURIABSH 48 of the

S cec>rii1%db1? éime, e.%,tfoppat least about 2 minutes, at 10 least 5 about
FRMUtOLLSHRE AES, TS GPRRpR#E salk PTdacaTBORAE St S feSomrake s dst to about
Labbur@erabiintites 2p01 01 Buitabld metal oxidesdneibteswithostt 1.1 to about
1lnitation, magnesium oxide and aluminum oxide. Suitable citrate,

phosphate, and borate salts include, without limitation, essentially any

gadef citicacids Bhgsphoric acid, or baric aci wn in the art such as
[thosg_described 15 aB%va 5 gr?%c%?t%?ﬁelrﬁ%{ asﬁc%s?éheoﬁﬁé?ﬁt&%&s%?éﬁ?
IAsRsHEe e etalenidera ndider tietesalt dnchertaidioth eitinsaocasiutheitrate,
chistary huiieraysiRELEPIRIISeS A Msiahanids.and 2 &'&gﬁ%@ ale: salf; 1o

further instances, the binary E)uffer system comprlseps a etaFom € and a
monobasic sodium phosphate, dibasic sodiom phosphate, monobasic potassium phosphate,

dibasic potassium phosphate, monobasic calcium phosphate, dibasic calcium phosphate,
monobasic magnesium phosphate, dibasic magnesium phosphate, monobasic ammonium
phosphate, and dibasic ammonium phosphate; a borate salt such as sodium borate, potassium
borate, calcium borate, magnesium borate, and ammonium borate; an ascorbate salt such as
potassium ascorbate or sodium ascorbate; an acetate salt such as potassium acetate or sodium
acetate; and alkaline starch. However, one skilled in the art will appreciate that any metal
oxide or salt of citric acid, phosphoric acid, boric acid, ascorbic acid, or acetic acid is suitable
for use in the buffer systems of the present invention. The amount of the second buffering

agent used in the binary buffer system is an amount that is sufficient, when used with the
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borate salt. The amount of the metal oxide used in the binary buffer
system is an amount that is sufficient, when used with the citrate,
phO<pAEE St Borate salt, to raise salivary pH to a pH 20 of abeutr:&ars/005021
more, preferably about 8.5 or more, and more preferably about 9 or more
@hpnaibsut or bigrirmesipeatiye ofitieAiautingrp . ;SIMBAENNINE RIoNRLOf

J or borate salt used in the binary buffer system is
%@ﬁﬁ%ﬁﬁ%?@?ﬁ?&% r‘%%gv%"é ; Pﬂ%fegﬁ?%ﬁ@% %Oé‘t%oa%a@ptafy%8~l D,
EHDET 19 i8a s elboin f8ormisrénpreieratiybhaut 8 aF MARssium

A HOARRN 5 »about 9-11), irrespective of the_
Zé‘fst e O B PR bt e
TR REBHEN B irEr e s ngrbatsaanceineeradito the amount of the

ﬁfi}t ;e, hosphate, or borate salt. For example, the weight ratio of the
! @? | o%&%l?&ttﬁi’éyeiwé@ﬁﬁﬁ@@pﬁ@ﬂgzcbm@@tsake waiifec aystsefrofithatpoeitett: 1

ity atioutatObln preseraply fram ahaptididk IOARIULE; eferah!

from gﬁg%&ﬁ tﬂo ab%,ut :1..In ggﬁgign other inkgge%r?ggg %%rﬁ%%%%?g o
t(;:*ne Metal oxide 5 THE B BeirRrHEy st rmarotahin dges sacindat the final

salieurpidfishelditvedewirosphateiont b@ri:iaie (ﬁ&iiné:,Qrgfﬁﬁ%ﬂk%?i%dﬂgﬂlﬂﬁnutes, at
15adios af, thy oxj he citrate, phosphate., or harate salt can be 30
WO 2005?5%7%48%1% s%@ﬁ%c}gd%’ﬁesfr%%”a%‘lﬁ“i%fB‘aB‘SEﬂ? gigfeast about 60
WFERERably from about ]:Ito about 1:5, and more preferably from about 1.:1

to about 1:3. [0112] Alternatively, in still yet another embodiment, the

IR, syatishie me epfesarmiuitentiontdimietioarynbytfetugy sidfsand aluminum
oRQIMPHEIRG B SANONARAl, aRICBIRRNAIE Sl AN AR hird buffering
Saggﬁt“ The (égfncentratiolr)?%f each buffer system cé%@éor%n |st%gﬁ8r§’(§i§%mlany any

S110h THAE Aririnrehavs 3r P aBRiRciddoagiensn Shairre sitbraa Pesiodestribed

abiove, dug:crtaimahieastQRiLbiRRBIIESs A BRIy ABQULMUNYIES 1 251895 trate
SQEOH;[(;IE%nm es a% Ieastt g ut 20 minutes, or at least about 60 minutes.
T 0

Qe dns or et sl e B opRiatel avidgiand a

e procedure descrbed a
Pgifg;é? @%fﬁb@#&%j}ﬁbmms_omf)bm? Baﬁealg@ltaﬁ ag@@ﬁéga @&E@'%lide and a
b sySte) > carbonate salts and bicarbonate salts
_are gscribgéggg&g%%%%%%?dgﬁl Sé%gr %Erggitél%aé% %%g biealiorsie ggpunt that

1SRt & R Biitheihe israin esphatio anbebeie islistffigientaivhenpH to a pi
ofisieshvith shen Bl hREFRSIDARIERS 19 RS Salivany g}‘e'f&? %gg#)% & o
y abou

(67.8 Lrmgre é)referably about 8.5 or more, and more prefer ut g or
o {8y A BHERCTHYe i7fdap SRrAEd S Bhilailg thrrm® iy of A)eTtitate,
Phhihiefferingagent issgeneiatiynsaleries FRmRiNeiahoXidend S ient when
uSAlt A, Bt“éol%@pa?tg( l%zéllttoar akgsoergé 1Vsalt, ﬂiascorbate salt such as potassium’

ascorbate or soéllum ) ary pkl to a pH of about 7.8 or more, preferably about
8.5 or more, and more preferably about 9 or more (e.g., about 9-1 1), irrespective of the

starting pH.

[0111] In certain instances, the amount of the metal oxide in the binary buffer system is
greater than or equal to the amount of the citrate, phosphate, or borate salt. For example, the
weight ratio of the metal oxide to the citrate, phosphate, or borate salt can be from about 1:1
to about 10:1, preferably from about 1:1 to about 5: 1, and more preferably from about 1:1 to
about 3:1. In certain other instances, the amount of the metal oxide in the binary buffer
system is less than or equal to the amount of the citrate, phosphate, or borate salt. For

example, the weight ratio of the metal oxide 1o the citrate, phosphate, or borate salt can be
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ascorbate, an acetate salt such as potassium acetate or sodium acetate,

and alkali_ne(starch. Suitable metal oxides include, without limitation,
ma\aﬁezé’ﬂﬁw&ﬁhe and aluminum oxide, Suitable citrate, phosphaiey@o6kos021
borate salts include, without limitation, any salt of citric acid, 20

ipPiRSPRBHE httdibonbbiie, aithikhinroin ihevart: sus RS (thase HESEHDE ferab1y
Bhavolhe eyt sthe third buffering agent used in the ternary buffer
system is an amount that is sufficient, when used with the remaining

QMHPONENLS, 10V A ivary pH, to a pH of about 7.8 or amore,
,[grgfye? rably aéo%‘{%%%é?%r? ret,agc')r;! eﬁ%%%ﬁé?@%ﬁ%@@f &seporé the grosent
BB 48) crAss Priv ey stk stapting piricdh some SMPBRIMRME alt, and o
thivet dlest ht agAgNe ST ' r-aluminum oxide is the |
referr dﬂflgi%g%uffering aqgg%eﬁr?ﬁl] ﬁg%gé%%%?arﬁ%rp%sflgﬁleﬁ’ “&ﬂﬁﬂﬁi}ﬁ&ﬁ‘e%wch
Retaf SRS AR P rotdinTag Raditnsiantddofouksbthofetaindpstanceseast about
2therameguniaktisesamanaiessalt QL DIEaHN in fbe, ternary buffe
1SXS RIS, greater than or eqlSJaI to the‘amoun‘rr‘tﬁgﬁﬁg’t ilr%%&?fg??n%oé%gﬁ%s’ or at
For exa_mplrél,n%ﬂg SweibPTShevE? frscERrdgihats Sadsieniaite e Satiriote
ipighhiptb irfferoly tadiens BRmarohe dhen aRcidolsd AppRBAW 1nkry buffer systems
referably from about 1:1 to about 5:1, and more preferably from about '
164130 aBBtabs: tathooertaiiathe binstamenssde.aRURtRHG A PRNAIS, unt of
SH DGR [ ternary, buffer system is less than or equal to
C%rfgﬁsl WO 2005%%%%%%5%@%%758 PUTIE SYREP detrtpepunt that is
SHUREThg G HEoH Brittherii, thEanpigigeoratio oditaeatnehO PAICSAPIOLF about 7.8
obinarneke Mt 18008 Hikd, Huffer] n.be from,about 1:1 to
, pbout 1:1%, ﬁfgfl rably from ab6ut%%g%%égl%lil%?%)ﬁlgb moérlém&eéé?akﬁ?/om 9-
ﬁblrﬁmas AU VE?L t@‘%ﬁ%’%:@.{{mml The ternary buffer systems of the
[quieg?enﬂlnv} nt'i{], flan_some of the most preferred 5 embodiments, contain
um car 6# LSS AT HTRSEEE selseredfsvplionstshagidesiutitrate salt, a
plmmtm@eraéammwmmsm@mwa&&hsgqj%ﬁiﬁﬁl%&%%%ei%%%&%
asRARaY eqyal; Qetgeit Salllnhoa%nt f sodium carbonate. For example, the
weight ratio of sodiuf biCARSGHAE 6 Sk SediBeAstEcarndelialine starch.
SHEBGL Pt sidseinmbids, pridienabiyifoim abaph bt 6:300 b B ku AR I8,
Swrgterafhyidl . 3:1..In.certain other instances, the =~
,amount of ,1(?%%%0%% {rﬁa%%%%ﬁtﬁﬁ? Widgea O PR RARP PGt eboifde acid,
PR S RIS e A Y harisrasistikancay Burmatewmhds tdiwmidsicartibatates. Foife amount of
thexairdplefférie yupightusatigahamarphey i, 9xide to sodium,_ .
wikarhonate tﬁ'@ﬁ' sodium bicarbonatei;canﬁ? %ﬂ%&gﬁé a{%%t%fl:olu%?g %ﬁts n%i.‘i{em’
preferably oM SOStRHELIB BTG s st pbér T fo6pbaliold or more,
praferdolnbout 3.3 .ofGidt| it @raratirelysdpl dstheremppdip .’n;gbg)@l%gﬁs?r

irrSYSems &f e.presen invention 15 are buffer systems comprising a .
galfébonate'sa tsoz%l_%als igar'b\ﬂolrfa?fées%{ﬂbé’ﬁm%o? Wgpkoxide such as magnesium
oxide or aluminum oxide is the preferred third buffering agent. In a particularly preferred

embodiment, the metal oxide is amorphous magnesium oxide.

[0115] In certain instances, the amount of the carbonate salt or bicarbonate salt in the
ternary buffer system is greater than or equal to the amount of the third buffering agent. For
example, the weight ratio of the carbonate salt or bicarbonate salt to the third buffering agent
can be from about 1:1 to about 10:1, preferably from about 1:1 to about 5:1, and more
preferably from about 1:1 to about 3:1. In certain other instances, the amount of the

carbonate salt or bicarbonate salt in the ternary buffer system is less than or equal to the
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buffering agents selected from the group consisting of a metal oxide, a

citrate salt, a phosphate salt, and a borate salt. The concentration of each
buffe? ZYsteiti@omponent is tailored such that the final salivaryphis2005/005021
achieved and sustained for a period of time, e.g., for at least about 2

miouties! hklast tn b pinutes-akigaskaewt Mg es aat dedshate salt or
2 east about 60 minutes. [01181 Suitable

about 2Q minutes, I

B le Tt U T B S e SRR A P e Bl

arbabate! satt abbicarhendtesalpusediny thenbuftern systenpisianamount

that is sufficient, when used with the remaining components, to raise

alvhry pFhtoanpty bdfboytiéss af therecspiefevabiyalinybBbotEmatest preferred
30re nr I Qut 9.or more (e.q.. abaqut 9-i 1), 25 irrespective of .

the sqg%ﬁ%tgg%%{%%é h%gI Pw"%aéer Fﬁé%‘é%u%?gﬁjr%l aatfg)fegr?ts ane ?é%l‘gr{ﬂﬁgnesmm

SefsctiyfHnangiEetsoitid emauoitpise da biphbephiaie salticathorateegalt] to the

ARBBREOrRGIR SAltrhAcC L alh AN dR kARG SIATGRs &ﬁié%%ﬁb%t&étaéo sodium

oxides include, without limitation, magnesium oxide and aluminum oxide.
Sheasie @it TPRcpratd, ot HEtoprtaably dramethentdalitoinbridd; 1, and
Iﬁ@m@n&%&tﬂmmki)pﬁb@men&aé%aw E?jh’&ffe@déﬂ?c@%@ imﬁ%@ﬁﬁ&h ifdnt of
oric.acid, ascorbic acid, or acetic acid known in the art such as those
D GRS 7 SO BALIC DUPRIY  SevRA 88 spviom
tdpuifensystémm Sianamaan Fthakismié| dierteiyhentisethwithp He3Ragnesium
- - carbonate salt or bicarponate salt,
R b e Ao A T et
HoPEbAR§ oRorRoptdfé tatsoabdt andmmtreredembaitfounabbyy 1:1 to about 3:1.
irregé)ective of the starting pH. [0120] In certain instances, the buffer

I8}4t8m Adisiprisetyaie arboisieshndmnansitrbofateySsatto timetabortitterention
A0GFeHERRNQRIAE AT RAGIE SRl I £8ILAIBRANELINSIANGES oiNfore

buffer system comprises a carbonate salt or a bicarbonate salt, it citrate
R PGESHL € O EOBR ARPRUIEH B8 TR T &yt ot
menyhrisesia eathanede sali Ofte bicathanaie saliad Wilfele Bl aBehfonent is

.n.certain.other instances, the buffer system comprises a .
P B R R R B R R e . o
Pleteraliyt troiméalatloasxideisanioniioud araghesit Mnoixides, (124 bout 20
HAEHA0 RslenRsasHIE AMaURLef the carbonate salt or bicarbonate salt in

the buffer system is greater than or equal to the amount of the metal

[@xidg otheniale RO SPRAIS 85 RokIg.Salks %pefa%é%%g'c&b?&ew% N mount of

ratio of the carbonate salt or bicarbonate salt to the m oxide or the

PRttt beR e salb usat Bethedu ffenavatseuisen am e that & sufficient,

when used with the remaining components, to raise salivary pH to a pH of about 7.8 or more,

preferably about 8.5 or more, and more preferably about 9 or more (e.g., about 9-11),

irrespective of the starting pH.

[0119] The two or more buffering agents are generally selected from a metal oxide, a
citrate salt, a phosphate salt, a borate salt, an ascorbate salt, an acetate salt, and alkaline
starch. Suitable metal oxides include, without limitation, magnesium oxide and aluminum
oxide. Suitable citrate, phosphate, borate, ascorbate, and acetate salts include, without
limitation, essentially any salt of citric acid, phosphoric acid, boric acid, ascorbic acid, or
acetic acid known in the art such as those described above. The amount of the additional

buffering agents used in the buffer system is an amount that is sufficient, when used with the
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15 preferably from about 1:1 to about 5:1, and more preferably from about

1:1 to about 3:1. In certain other instances, the amount of the carbonate

salt' 6r’Bic4rbtiate salt in the buffer system is less than or equatiout®s/005021

amount of the metal oxide or the citrate, phosphate, or borate salt. For
ceanitteatihe hieightraticdf, e dsrbdhate sHltor bidarhanatey sadk tadihe

metalaxide ok the, cite at osphate. or barate salt can be from apg

?1:1 to gt()éout 1:10, rZO prré e}%ﬂ}‘fﬁgﬁ%%gc@gta Olu(i"o'95 about 1. ',geina Orlﬁ{))%f E)’

st A fibensedbug RH: to about 1:3. [0122] While the foregoing
discussion has focused on the ability of the buffer system to alter salivary

943 %h fAvEPrsum SraHmar echverdionsisithecarioivzeddohmofeatherapsutibonate
sAathetilissRNGalyatie tha Hb%ﬁﬁ%%ﬁé/&#&@k&ﬂ@%&%?tﬂ%ﬁhé%‘%%%%%FX, the

beneficial effects on the extent of absorption across the oral mucosa. For
DR IS ST BRESS StehAnHa y b et s D Bonat Sllivieriipia sHatariphosphate

sdffentsdngmeleedial codigaiadinraldigihempesticRaentin g, Wa¥ibnate salt, a
wh{'ch bsg{% jon cro&s iﬁe oral mﬁcosa is increased, It is to be
t su

oiRderatood that thesa s B Sidtar BandREMIErre s i He Bt cayeiiss 2
catewithinlthe geineradstopatot tedpufiesaby siein aoacecanositiRably, the metal

OQﬁ%eﬂyaQ%ﬁ%}gdmr%ggﬁ%g% Forms 30 [0123] The compositions of the

present invention niay take t & form of solid, semi-solid, lyophilized

[PRYHeR, QLligid dasage for Q}ﬁoﬁx’d%'% i3 ’c]gﬁ)gﬁ(z%ms%ll? ol ISR €0 4l in the buffer
chewable, slow-dissolving, quick-dissolving), pills, capsules, 10zenges,
SYHUFRsLS FaRte thas Gl toHE [3H 02006 UROPEtHOYIdSRUBSH65E Phosphate, or

bEHSPSIISINNE LAMPRIONS AR LR0 AF the IkBotis e By IR HORE 8 R e

is a chewing gum, dissolving tablet, chewable tablet, candy, or lozenge.
n}@‘%ﬂ?}l@@ﬁﬁ SR BRIbA ISP Al Saliceda AT Paviord tRabavayO:1,
peffeab thésatatand 1 exteabedia soimiivR@ike-tHSKARETISHBEENSto about 3:1. In
described herein, dgsage forms such as chewing 5 gums, chewable
S o oD BN G BT OEHER 5 S e butter
Sﬁé@nribéf_dShm iw@ﬁgaladwmaggamtmféhdmmadﬁiwaf desagedpphsimdie, or
brAk A EARR . o OBAILREYFRL EXANOIE SR RLINESS A0S
forms avoids hepatic first pass metabolism, 8egra ation within the

mstedipiAtethactiEie, ahespkats extomiripyiasadmpiiom Gonséduentignt theo,
pARebl ebtherapeulic:agshtr equirerRes gR3e IS Ipssiansthat Whigkbut 1.3,

would be required if 10 formulated, for example, in a pill or tablet for oral

[@da)inisEtiohe J6RikRilg e RigayalaRittief SAeHbSraRe Wia R8RS ystem to
jncre sed, %ere% reducing the time to onset of therape_tJtlc activity as
“Bripared R6 HHHTBh e OIS KSR Briedtimifmg e (@6 therapeutic agent,

itExeonderdbleeatomihe buffer system may also have subsidiary beneficial effects on the
extent of absorption across the oral mucosa. For example, the buffer system may create a
final salivary pH that in turn affects the molecular configuration of the therapeutic agent in a
way in which absorption across the oral mucosa is increased. It is to be understood that these
subsidiary beneficial effects of the buffer system are within the general scope of the buffer

system and compositions herein described.

C. Dosage Forms
[0123] The compositions of the present invention may take the form of solid, semi-solid,
lyophilized powder, or liquid dosage forms, such as, for example, tablets (e.g., chewable,

slow-dissolving, quick-dissolving), pills, capsules, lozenges, gums, powders, solutions,
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[0125] In addition, the preferred dosage form_s of the present invention
(e.Qy %gw]rﬂg 15 gums, chewable tablets, dissolving tablets, Ioze‘nges)“ )
contgini(né(a‘bl(ﬁ er system described herein o?:er 3dvanttagets pvﬁﬁsz<>()a/()(raozx

e forms for oral mucosal administration that do not con ain ‘
B TR R ator el bioely 81Ee (epovmtynbecmisaing cur,
divecbuifferdysiemrvinitedosagadoronsspbie present invention helps
convert substantially all of the therapeutic agent from its ionized form to

[i#8 24th-ioWidd derimpthe-bio pyadabilityeal dhentherapauticiRenh 2% the rate and
tqe time to onset of therapeutic activity as
e

R AT 5SS Ao o choving

compared to dosage form L
otefhcirebIsueletsy dtemlvipgrtantein pielpz!dngesagtamh%ugm F@ggnh%%m described
; ' ally administered zolpjdem =

N Dol s g & ke Pt
‘[}befﬁg é)raﬁﬂf %ﬁ*ﬂﬁlﬁs?é%d’f&hﬁ’ﬁﬁéﬁ%g@fﬂmsAS(ﬁdmhwmmIp’@ﬁmetabolism,

degrapofitiontbf thepresRRINUPRINN 2r SHIPARS Bei commercial tablet
gompositions b ttJ|cglﬁ§viding an increase in thegbioavgﬁggl | ﬁ?f)n%?o pldoé}%equ‘?m y
t enad’g)?lé‘t uc |Sﬁﬁﬁ%ﬂ%aﬁﬁ%E@m%ﬂﬁérﬁé@iﬁt@@dﬁaﬁy{hlmmaﬂ% required if
forseidldwatelor, chentplyiridqsnge fie frebess Aaphygigally @ﬁﬁfﬁ}%@gs

' ; ' dosages for human subjects and other mam
A B a0 i iesepoubedonto onset of

ﬂt%?@&lﬁ%@ac@fﬁy@ammee@esnaﬁ@meﬂm@mwf@rw@&ﬁhmﬁwwp@ea
E@ﬁf@g{g,ﬁm%@ciaﬁon with one or more suitable pharmaceutical excipients
such as carriers. Methods for preparing such dosage forms are known or

n i [ For example, jn some )
P ety i i 11551 G oot
SRETROSS O RUstatsoteeisiertieneen taipreparetiudibcoyding tasthtbed
R v i S

.Or can age form of the )
g e ey
inphard o Sbiomeseandvendoticeipt E’diﬂr@ﬂl %ﬁMstla:&ﬁﬁlg@,g gmr%égﬁ%gpmc
il : jtki : 5 Pharmaceutic osage Forms u N
é%b%?%ﬁ%%aﬁﬂg%%gf%e .'éor, nec.(,% e\’/\/t?‘folEg a‘fgg?b%%@@}h%ﬁ&‘@ﬁﬁm agent
18 ﬂ)%ﬁ% Herahyg: bstgdtio tmmopmmﬂnﬁ tﬁstmeurtzwdbtiﬂ@&}lﬁ &Mﬁﬁéi_ed to dosage
fotap ioac AR MISIRRHICATSILIAG (prapaUlcally ofiectve

%npuntf r relief of_the condition being treated when admini

U e areht A NstHOm A Re 205 € ot isairention HEC [t T adminisseted zolpidem
Flngigine thieltermmscartiathjefens e pypicaliviner ﬁiﬁ@%ﬁ@ﬁ%&*ﬁa‘%‘%h%%@gy

' ehicledor, a dryg such as a therapeutic agent. The termalso”
¢ er%%gslr?é‘b%s}{‘s‘éms’léntfﬁ??%ﬁ'&%éwgdbgm&%mﬁ%w@éwmmmmm
Suipagid ebrmpositional Sitettiengaisivsss by providing an increase in the bioavailability

of zolpidem and a reduction in the time to onset of therapeutic activity.

[0126] As used herein, the term "dosage form" refers to physically discrete units suitable as
unitary dosages for human subjects and other mammals, each unit containing a predetermined
quantity of therapeutic agent calculated to produce the desired onset, tolerability, and
therapeutic effects, in association with one or more suitable pharmaceutical excipients such
as carriers. Methods for preparing such dosage forms are known or will be apparent to those

skilled in the art. For example, in some embodiments, a chewing gum dosage form of the
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for use in the compositions of the present invention include, without
Iimfk;%io&,a binder, a gum base, and combinations thereof. Non-limiting
exampfes?/(())f’7 Bitlders include mannitol, 15 sorbitol, xylitol, maltogtexirinzoos/noso21
lactose, dextrose, sucrose, glucose, inositol, powdered sugar, molasses,
BrefeH leeintios eamiicnoepystdliinerdallioses polysdoypysrabidane Agasia No.

Wo3, c@waralm, tagasanth gum, alginate, extract of Irish moss, panwar
gum, _ghatt}lgum, mucilagéac%f%s%bp%%’qu%zsﬁ?g? Veegu (?;”,Sf’égt%FPrm of the present
QV&BB@%F&"& B PEerRIGH 2atetiipiets iopscethyiseltulbsd, for example, in Remington:

rasermethyIorlioss, Yt xypmpyime %ﬁﬁﬂ%%ﬂﬁ%@%%ﬁ%d@ow-
.g., Carbopol), 20 calcium silicate, calciu dosphate, Icalcium ’
‘%?H%é’fﬂ?ﬁ’l‘@% trsstifgte, ke SodhsiseRlofde Naly@ithyldee, giycoliew York,

HAd Corsdinalionsihereficlitase PHRARS SRS B6:s @B?rﬁﬁf‘s?@xgdt@ﬂl, in any event,
ign rove %‘a%i{it“'o"%‘%?”i and taste by methods known in the art suchas
reeze gj?ylng (s8e- e O REHATRN (e BerReutisaBhaHEctPlsarount for relief of

Biowstitiol bt 88a860vR00A hisepbiliizatiordeh dniiR 88 teachings of this

iFhapaceutical Dosage Forms, Drug. Dev. Ind. Pharm., 25 29:595-602
(2003)); solid-solution preparation (see, e.g., U.S. Pat. No. 6,264,987);

lubyi ing et-granilation preparation. with a_suitable
e e B A R BEARR i et Bred o o

PHerheacFhiglp fay 2Flapesusinisle, IMeamauge Astr)tarTihe Sonbageri(chrsalssbya
tSiRd AR anBRes QMR & %W&%E%P&)v@ﬁﬁafﬁﬁgg?'%Eecgoz%r%%%sgf ddar %e carriers

fgf mannitol and sorbitol, respectively. Typically, ﬁ'ue compositions o‘fuf[ﬁe

TSR M 1R ENBASHP RS A e FEHh B HAORIU6 g a6 o DbmiptiveigHitinder, a
gine bindendndipiaiacbléresn akaUlinSNe 19 ABOME 8RB dIQWRNE: AEnitol,
nghw{%g |}p H@& artaw(i)l %Qgrrleﬂ te that the compositions of the present

invention can be made without any BintferLcress: b nsdisiihppdered sugar,
Tkaskes balyes fintvs851ivOcRBEHINZ 3TMREE f452005/00502dnd 038 gum,

Nandimiting.xamles of ! inGlude materials selectz%érom :

amon theg?nany \%gfér-%%%% bf?eggﬁé) sail\?‘a%ﬁg%lﬁ%}gaém thEaH pgeilage
%Wﬁ? ek Yo deeghprebdgalistae erittincestifedundasylcellulose,
camprises atieaniene mdipRobicRotEIRI AR A1, Jeast.one; hydrophilic
Cglol}glrger .Non-limiting examples of suitable hydrc(})pr{%bi a%%c‘élayéro%ﬁ#i’.%ml)’

B SR SHCRSE- SR RO Sl di s90eH ethpspies syihetolyriertsuofiun
cak)r'aiaswllml hsflefm#o@l?rﬁl,amd mh ?iﬁﬂmﬁ%ﬁfsqfhéé%m&f’é?fc%%‘é_'}ﬁ@lﬁmcessed
(AR mers | e, without limitation, substances of plant origin ~

suc%r%ajgggh%c e, ?@%&glr% s Ry ARefhods kv iR taher aisis fifsie drving (see,
cthefesflameatnlslef IbbsuitBinsyPhheticHiolymess, nclgies siagimpgers such
I 'ﬁﬁ%%ﬁﬁﬁﬁﬂ?)%? ers,isobptylene and ispprene copolymers
e.@lo "butyl rubber”), polye %ﬁiéeﬁ%%ﬁ)ggo%ﬁ@%fﬁé’régﬁo Gihylksterarm.

2 ég%ﬁ%ﬁ%}ib&g@sgh@on preparation (see, e.g., U.S. Pat. No. 6,264,987); and

lubricant dusting and wet-granulation preparation with a suitable lubricating agent (see, e.g.,
Remington: The Science and Practice of Pharmacy, supra). For example, Mannogem® and
Sorbogem®, sold by SPI Pharma Group (New Castle, DE), are freeze-dried processed forms
of mannitol and sorbitol, respectively. Typically, the compositions of the present invention
comprise from about 25% to about 90% by weight of the binder, and preferably from about
50% to about 80%. However, one skilled in the art will appreciate that the compositions of
the present invention can be made without any binders, e.g., to produce a highly friable

dosage form.
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polyvinyl acetate phthalate), and combinations thereof. In other instances,
the‘ggr?()(pase comprises a mixture of butyl rubber (i. e., isobutylene and
isoprene Eé}f)%ﬂ)mer), polyisobutylene, and optionally, polyvinylBCetedenos/605021
(e.g., having a molecular weight of approximately 12,000). Typically, the
firbasdosoinpiise s romcalbéut @59t mbidt Hhferbys LEIWRIGHRE S the
RaMers:-and Rreierahly;from t 30% to about.60%. [0129] The
compositions of the presént in\sl%epﬁ%%rigca;b 3%?&%%%?@ méﬁ'ﬂénl Ahtihge
m&e’mﬂﬁﬁ @@@H@?aém@‘gwm@? agemissesolulbilizing agéristiobic polymer and at
&asmmh@&@ﬂﬁﬁ&%oﬂfﬁ&em@glﬁ‘%ﬂ%&ﬂ%%§ S?Q&HXM@Z%“&%" and and
%u%ﬁa?eac

ropyl-hydroxy-benzoates, butylated hydroxytoluene, an
E%%%%@%Pé’&@}%@é@%% et dgdshingagbmmd sealeriivp 2 agenissh as
einstalisintegibtingeagenis(hioisEaliNg BARIR: e ASIETOSRAYIANG o 6
ulose

aswell as crosca rpellos sodium qd other cross-linked cel
po}ymérs. 81158 l%dg?icsé%ﬁt&n SEEte BERH S B SEENE SRS nickHpRS iBRtisfercha,
tHevdagagyafdrrmnbithsosutiace Dithengies andipaniebasnhaneiol FRHCR clude
interRarticle; fricti ricatin nts may also facilitate ejection of the
v ok o o B DSt caghmers .
oW by proebsdmisne petisels blendtablpvinylisttitg ageits ingludate and
peihaLy) stialion SN esm-RRIAIG: SRICHIMSISARIG Ane stearate,
stearic acid, .simethicone, silicon dioxide, talc, hydrogenate vefge?a%}’[él
ISR AR HECH LB HRBSE (i, pbri¥kRmna femscnrerenstiyiner),
AT PR bpAai A L e L

- ubricating agent, and preferably from abou
B e B o B St Hsrohowast by
Beigbeiibpsitlenom posiiofehy nfaskitgpargounplassarddastes it may
have. Examples of suitable sweetening agents include, 36 WO
[Qwé/of@mmm@mmmt iitbniidicnitatidhiopempacnids RAIesias:
dzomms the sRgahRride. M AN AR R MeRG de - PO and
oligosaccharides; sugars such as sucrose, gﬁjf ose cforn%yrup)g, Yshhrose,
Hfﬁ?&W@ﬁg’*&%&&f&@é,%ﬁW&déﬁtﬂm Bopoydedroseb seeherihapidisalts
Ithiraotcuat agdamiumang Hfé!&%jhﬁﬁoi@ﬁ‘%é@{&!ﬂig '%é’lﬁlﬁq ﬁg‘gcﬁ%%fﬁgg%ts; coloring

thereof: dipeptide sweeteners; chlorinated 5 sugar derivatives s
¥ a%?%%%%%%%*%ﬁw&%ffmwn%; @ﬁﬁ)é}“ﬁﬂ:%%?si‘}% BRSSO el as
sysepmeiamnitollinylitod, dibsecresdiakeadl canddhe likenand combinations

thereof. Hydrogenated starch. hydrolysate, and the potassium, calcium,
[g&éodﬁhﬂi@?ﬁl ggﬁﬁgan be Hquk_sed-to zrevent 2ad2hc:,js_ion_ ((j)f the doseige fgrm to téle
g e Gsonpibyl-d- -oxathiazin-4-ane-2,2-dioxjde may alsa be used.

Of the foregoing, spc}]rﬁ?tg v r%garitﬁi 8%“8%81 i %@?té%né“‘él?r?ﬁatmg agents may

alsyriasiiisale megié@rp?éféfsré@mé@@rﬁngq the die cavity and improve the rate of

granulation flow during processing. Examples of suitable lubricating agents include, without

limitation, magnesium stearate, calcium stearate, zinc stearate, stearic acid, simethicone,
silicon Qioxidc, talc, hydrogenated vegetable oil, polyethylene glycol, mineral oil, and
combinations thereof. The compositions of the present invention can comprise from about

0% to about 10% by weight of the lubricating agent, and preferably from about 1% to about
5%.

[0131] Sweetening agents can be used to improve the palatability of the composition by

masking any unpleasant tastes it may have. Examples of suitable sweetening agents include,
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10 agents. The compositions of the present invention can comprise from
ab% %{9/‘)‘% about 80% by weight of the sweetening agent, preferably

from about 59%'to about 75%, and more preferably from about @5841$0005/005021
about 50%. [0132] Flavoring agents can also be used to improve the

v Hiathbimipétmhecsumpubitidnctdxamplessof suitablefiayasiog A48P8ono-, di-,
HHCHoRe %ﬁ%g%gﬂ@& nafural an /(or synthetic 15 (i.e., artificial)

‘ compofmds such as peppsérm rﬂ%as s%%ga}gr’ﬁ%gfovsﬁh?g?&?é%ﬁf%ﬁ%ﬁ%rﬁexms@
IS T8I R s S raipdaryin atdrpobldex tyrap esdoaman andeachhereof such as
spinea R ARG IRC Al [ASRDREY 1 MO Srapefiuit, orange, plum, ..
@gﬁglg, fruit punch, pas@s%on fruit, ch?)ncolate eq. W%ﬁgpt%ém(s% ?&gﬁﬁm\ia%lﬁg?md
ST AT PR eRh 45 shiel el ik . sngelrthlediias Goloaingrbitol,

sapentsycanhentiBel L01E6] i sadesthe: MR %@q{kef%ﬁ %@m&lx?a’&gns_ tth% cof.
aple

indicate the t nd dosage of the 20 therapeutic agent therein. Sui
Hgé% ﬁa‘?%agg&eé%%??rﬁéi‘gﬁ%ﬁﬁ%%ﬁ fRRBSH U Ratisah drst sadiialts of 3,6-
dgoiipdumdi st A3 FRathiBzoeloting aRantsideatiuadjieR GoRcantialeRregoing,

Mgme h.as titanium. oxide, silicon dioxide, and zinc gxide, ,
" combi %m@irﬁﬁe%%?f o %ﬁgrl ﬁ?gl.m The 88%%%%“?&?8@?@6?&%““%
A§fentids eanRasitipise Momratsob iovstioraboutol@isb froseigbtiofthe about 80%

bilanesing BRE Y SRR f t0.1% bout 5%,

ﬁa d 25 more prefergtﬁ%ﬁ%ﬁ%ﬁﬁé‘% {%na%%gh? /oou.wfbéﬁtetv%i%g a@%%%re
pf(’)@f?éx/gﬁghah?&%ﬁéé ToRHS #9°%-chewing gum, the compositions of the
G%ezier%invention comprise a hypnotic agent or a pharmaceutically
[CREE B URR FRERIS LAY he PR Hapso v five balséabilsinei{horoeprastion.

Epuffeiesysteiabintaopiiapaliynt pioteeliRgRge HmIesNEWIRg 30U W nthetic
rise lubricating agents, wetting agents,

-CO itign. may further com

oA e e
cwnﬁayg?szMmeagm @ﬁehp%l@rm?ﬁ,q%%ﬁs&bmy,
leth¥Ri Syng, gum ition comprises. from abqut 0. oto
eabouc'fé 1_1.)!8.0%’by Wei’g%ﬂ of tahgg %}%ﬁéﬁgn A0 %”g'lr?r\l/vsfﬁ‘é]tté@é Wgednmiits milk,
dasoh sy BW}LPB%@EI?WJC%hmﬁmmfa&lﬁéhﬁﬁﬁee@bﬁrﬁﬁg agents

cdotmsenasedyrieady 0 ubaRasHBOIK10.ARRUE SR 200 il Mo
m@é?ica”%/ from about 0,1% %9 about 3.0%. One skilled in thl&eldea%?fpe i dosage of the
un

L e R T E i e ——r—

ers
arpam@m;sﬁmfmsﬁmwn?t& Cdg@!aﬁtﬂjgil @@ﬂs}ﬂﬁt&é&l?ﬁﬁ%%%ﬁé’&%‘&%ﬁgﬁ%nts

ired 1 inal formulation, as well as on the 5 particular release rate
oot o e

Tmpgé@nscﬁﬁi%sﬁ;@g m‘znies éagz aaﬁgﬁl@aiig@rmbk W@i@%ﬁ&;@f{lﬁ% by

W 2BRUIA-GinPrelgablyalileast about.8.5, and mare preferably at least
éaﬂggut A abI(l)%t ot Tﬁlé % agel?t, pre%ereﬁ)’ly %om abou OI% to about 5%, and
more preferably from about 2% to about 3%.

_ 1. Chewing Gums
[0133] When the dosage form is a chewing gum, the compositions of the present invention
comprise 2 hypnotic agent or a pharmaceutically acceptable salt thereof, a carrier such as a
gum base, a binary or ternary buffer system, and optionally a protecting agent. The chewing
gum composition may further comprise lubricating agents, wetting agents, emulsifying
agents, solubilizing agents; suspending agents, preserving agents, sweetening agents,
flavoring agents, and coloring agents. Typically, the chewing gum composition comprises
from about 0.001% to about 10.0% by weight of the hypnotic agent (in whatever chosen
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[ iti [ [ bout 20% to about
chewing gum composition typically comprises from a
95% of the gum base, more typically from about 30% to about 85%, and
moSttyMIE4I fom about 50% to 10 about 70% of the gum base: 10303021
The chewing gum composition may further comprise a protecting agent.

fore, protecting ageint Coataat inast park o letheraneticas IXBL%EJJ%.O%,
RN e b @%?gﬁga?&?@@;;mmds

with the ther agent'm

theidistipretarablydma gatio of froymighadink ﬁ@(ﬁb@fétgﬁgx@igg Q&%ff@ejcfn}gpnotic
' [ 1 to about 10. Withou, being bound to
R LA B %ﬁ%‘?ga et LR ot dhas on the

particular theory, the prote: ‘ _ :
RS g &He ahByins gung b dessodhBbethimiheoapeatis, 208t MAYRSS the

HY iR f in this way, the therapeutic

Sapnt ooy e Aomaret aocs o et B CLRE R oy 7.
R r@eﬁﬁ% [12{6%{??% BubE SRR e BFEhEwi Frgs presorsbly suittionabau.1Dhe
cintite ioh chewingioh cd0okaiebnk dilersaLBIRICSN AUENISIAY IS, o

us %Exa{xmplg gsuitgbli%orﬁotectmg a gnts include, without limita |otrf|5,0‘yt
bca gium s acr%lt%, St AR I mOKb QAP Ynashmes sty @W@eﬁmu o to
apanniBstetitatevinyesogenated castor oil, hydrogenat(?d vegetable 0|I.type

I, light mineral oil, magnesium lauryl sulfate, magnesium stearate, mineral

'O BoidHrionyipe puttlene gyooiyapdiumenapats aSedivm ehigude e
et | | \ Ic acl cab-o-sil, , , and
produm N sleipsienll adl gacoliorsl [ip Zngstearale, nd. e

B RAIRY P rShe Ry REvt T kamilsifiens) (Sutivplastici 2@ERITRY rdB6 of from
abo@oples Sl ‘l%%%ﬁﬂ%ﬁ@ﬁﬁ){b? fhe IQH@%I? %%%?%&eﬂ[)a%gﬁ%pa@ more

' i t [l fexture and bite. Plasticizers
PREETICNC b FE\GAEBEDH i v g e ipehave iatomsrtions thory, e
pioowtimidigeytexdimg] eiscQiiplastiChpkec3a1p %@%éﬁﬁ@@%@&l&hé‘% base so that

| ' lin, stearic acid, sodium stearate, potassium stearate,
t%:;%%%??ﬁfé o) s |§§e‘?c§1r?3n%aﬁ%§f8gﬁaﬁé,f@wbé%ﬁ§% BasSmbithinoms, the
thefapewiic PR gy miwwm@m@maﬁmm?&@%%} @F‘%%‘%@f%m“
' heplasicl typically from about 5% to about .
“155% 3530 2005056 BTSS0I bSD " DIEde TR pAse e, A
V?H‘SKY Rfr%?rﬁ%‘iﬁfm%‘é%%@%%’é@ b@ésﬁamsmmqym§mnﬂ@é@exlts
inkdtalgvailnaUchiassOReIRAFALNFEEE %@d}%&%ﬁ%b T@é&%&ﬂ%ﬁ%@f '
Typically, the gum hase comprises from about 0% to a 6_t o Dy '
gl%e%%P%fiﬁﬁ%%sq*wﬁx%gdaﬂéﬁaﬁ%déﬁaom&élwganyt@bmgn@é@fmdremuonghf
mis96! 0 latrop 208, 1591 875ate) angilisnnReaHn haseMay, {itheine:
P<ﬁ95ﬂ8&ié% %9%8%5‘&1%% le%%to%rtg? sré%i%%\g%ﬂ}gde, sodium lauryl sulfate, stearic acid,

cab-o-sil, talc, zinc stearate, and combinations thereof,

[0135] The gum base may additionally include plasticizers such as softeners or emulsifiers.
Such plasticizers may, for example, help reduce the viscosity of the gum base to a desirable
consistency and improve its overall texture and bite. Plasticizers may also facilitate the
release of the therapeutic agent upon mastication. Non-limiting examples of plasticizers
include lecithin, mono- and di glycerides, lanolin, stearic acid, sodium stearate, potassium
stearate, glycerol triacetate, glycerol monostearate, glycerin, and combinations thereof. The
gum base typically comprises from about 0% to about 20% by weight of the plasticizer, and
more typically from about 5% to about 15%.

38



10

15

20

25

30

such as rosins and resins. Non-limiting examples of such solvents include
mett&ylbgl cerol, and pentaerythritol esters of rosins, modified rosins such
- as yaro‘ eRAtd, dimerized or polymerized rosins, or combin&&GHE52005/005021
thereof pentaerythritol ester of partially hydrogenated wood rosin,
[Qiéﬁiaeﬁgmﬁm besenuh\ ot rosprify veroisesidr sfwovdxasit pliGrocrystalline
walygerobestiefiPar il dimerizath 1osin. AVGer %L%%ﬁ%%t?(ét&qwe%%@.z%Sifpically, the

rosin, glycerol ester of tall oil rosin, glycerol ester of wood rosin and ~
SRR ARG e o8t derbard Fatianyishtes fenatseraianiypils, and
nestaysitingivosysisassRalumeans ot Alphsoringne or beta-pinene, terpene

resins including polyterpene, and combinations thereof). Typically, the

[@eT) basedeRvRrise sremARRAME AUt RN LR the:SIASIARRNE solvents

s%lvent, and more typically less 15 than about 10%. [0138) The gum base
SRS ARE TS AAMUPHHARTATB E MakCR A ereabrigmstbieslycerol
afihpdrchewiingtgusteonipasitipmolifieds thiak ateisubsiantialiBONHRa6HYE or

' mponents.of the final chewin m formulation are .
P o R B T o

hﬂ&ﬂg@ﬁa@a viragresiumesiicatériie ssato)f dioatoiosin 20 phodphiteyiwetslliosin,
sRineiRkaalty éﬁrﬂal@l HM%@'&HB&Q@J&Y&@&Q%@B%‘&%‘B%m lycerol ester
com y ﬁs%s .

silicates), an binations thereof. Typically, the’gum base comp
otighdiBtireshesralissis S0vey ngrdaTame by derasnpicfongpicain and
pirampheut La%da abay! £0%oe fA303.0n8 skilakin dhal Will-APBIeRIA S inene,

tethgt the gum qa@e neeld not be prepared from its individual components.
of example; tHE G BEEe ta e PRRALSY WiirreRle dBirativaghe gum base
congregiefitscantaifeditherain? B d Can Hesmwedifiesbiodnclideadeiienally less
HAISRLS;: PRveral manufacturers produce gum bases suitable for use with

the described chewing gum compositions. Examples of such gum bases

di‘ﬁ denygi imitati armagum’ S, . or SPI Pharma Grouyp..
[ Nevy Castle, DI%)Q“L;?r1llrﬁ]gﬁl rlﬁt}.\rrtzé%t;]rlgﬁlzjﬁfl m%%ﬁ%l%g%%ﬁ%%%éer%}fx ﬁFe{%%‘ C&ﬁ?"'&l{%ﬂy of

the ! shrsenenii ageiespiantEitiers i wagabs@0td40Mireasitaimith other
cdRPanNERS o E-AReMNIRGEH PRARIERRANE LIRS AT AREMHE 2880 table fillers

. centerfill. A centerfill ma?/, e particularly suitable when immediate release
ingfife THEIAP Rt AR YR SER N RARRIT SHisastlatifdth dicalcium
plibgrapeutictage rhiftalcantaHil MRYREIPom3AMY B @&0RRI9 234 G uminum
siﬁc%t-lé/ SaggogélquSthl S%%skgng und sirt ble taste that the therapeutic \

agent hiay have. T these indtandlS the §6 B 48 SOrBHRt arabeq’ to
alysaitt3 @0 cbmtedighildfelodiiterfihd amprisescall jehshebethBrape U UAZEV,

and may be a liquid or semi-liquid material. The centerfill material can be
[0d FintHenicsipbhdme thassemill sypthatic delyinertowsfethasdfabftegandred from its

AR Q%p%kéﬂ?iep%‘é’&%%gi&%e gum base can be purchased with the desired

ingredients contained therein, and can be modified to include additional agents. Several

manufacturers produce gum bases suitable for use with the described chewing gum
compositions. Examples of such gum bases include, without limitation, PhammagumTM M, S,
or C (SPI Pharma Group; New Castle, DE). In general, Pharmagum” comprises a mixture of

gum base, sweetening agent, plasticizer, and sugar.

[0140] In certain instances, the chewing gum composition includes a therapeutic agent
centerfill. A centerfill may be particularly suitable when immediate release of the therapeutic

agent is preferred. In addition, encapsulating the therapeutic agent in a centerfill may help to
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5 agents, flavoring agents, coloring agents, and/or scenting agents.
Preferably, the centerfill includes a binary or ternary buffer system as
destHBEABIh. Methods for preparing a centerfill chewing gufY &/ €005/005021
described, for example, in U.S. Pat. No. 3,806,290, which is hereby

e pBrateds Biabiérendbatiesientiatyc [AALIEDRLRE WSO M tances, the gum

SMPAsHans g@jgfgg}@pgﬂy ired.shape, size, and texture. For 10 _
example, the chewing gum %a%? Jﬁ%%/}é ?ﬁgesdr%tﬁéﬁo DERER 24 [gshapafherapeutic
%‘%ﬂﬁ% R‘ﬁ; %jgﬂw i é%ﬁéwgglgmiahnmfw%@hﬁaiaiﬁﬁ@ﬁ bEQsynthetic
example; sheichewming gueanRe.any shade of red. blue, green, orange,

yellow,violet, indigo, and mixtures ihered , ar%l %%ﬁcdéledlélo 699 Sbgsgweetenmg

ifidicate tha W dit oieHye wsrate arbpisetnitnageentshdheiforably the conterfill
thbwing bjuay canchenndividu lyonraned 810 agd tegeiher.in pieces
é%%ﬁi‘&%ﬁ%%@ meg]ogs 1 Wey known in tﬁe art. 2. Téﬂﬁ&elatg ]E%rlzf?]) ating a
When the oséég%rrﬁ SRR el GEAFEES iS5 SINRAE e BB 006,90, which is
hficsbitdpeangpitaldietiedr ehevimbiedebist, the compositions of the present
invention comprise a hypnotic agent or a pharmaceutically acceptable
194t 4h e Felst chevangesusuchnas sibinder, kid anbinasyearsRO tetnarufer . por
@Mﬁi@m.tﬁ@&@‘mﬁ POt ay further comprise lubricating agents,

vet ingla ents, em%%?fying %%%nm%ss,xgg?u%%zsﬁﬁﬁqpaﬁq n%%]p fig Like.
%’éﬁﬁ ' ﬁgégé?\‘ﬁ}@ &Y8ran beetsninglagelus, Favering RYBRISLEHMIBEM can
tegeytshadn d ThadNtRgEabReeS) . Rigaly, dhe tablet compositions of
g@goprreéo?ai vention compri seé?ro;’r-n abdu?%.d%@ﬁofoa%%ﬁ%%ﬁ%erﬁ% and can
weight 0 fhechﬁ/ hgtie Bgimegnddasesef trrdbemontic neeasiiedias Tierchewing
gesnfrer tydivdighldoliy)yappkmaredypiaalydiemia Bt L0649 A0V 5 0% o
&ampn%dggents, about 4.0% by weight of the hypnotic ageht’is

used, One skilled'in the art understands that the foregoing percentages

will vary depenging upon the particular source of hypnotic agent utilized,

the amount of hypnotic agent desired in the final formulation, as well as on
[isgé%a%m‘aﬁhﬁefd%&%g féig igblotichge B%ﬁl@dfg ab@}-m‘}ﬁ’mﬁ%%ﬁ%
t 1SRRI HARR S Jolelalele n provides for.a final salivary pH
,in excess of at least about 7.8, p;e%ga)rgaktbk%/e I%te cast BBt ECEMRH e dyenotic

rerer ReSBE b AcseRiahle ebiohiemal, 1)c a6l MOCROOE/B7AZ6 and 2 binary o
toRET/ WSE0eH 2GR 0Pl [ SSRIRATROGIPE he tabletis a
Wg{ﬁﬁgl%ngtgabéleutlsl chasa sIO\I}vH-)di.s.solving or qé?clé}%jjsssgl\lllfﬁac;t% eAETAE

is digsolved By a SubjedES LSRRI gres satpeadisBesint, tFoerving agents,
Sescieniple agedissbivimintabietiplasedipnthasubieal S 1RBOHE LA NS Used
thfé){a%%@xh&%ﬂé( Y &ft e ther%g)eutic agent. Alternatively, aéij%ksol\'/;:lﬁgpmauy’

tablet placed un%gerneat fesen nvention comprise from about 0.001% to about 10.0%
by weight of the hypnotic agent (in whatever chosen form, measured as per its free base

form), and more typically from about 1.0% to about 5.0%. In some embodiments, about

4.0% by weight of the hypnotic agent is used. One skilled in the art understands that the

foregoing percentages will vary depending upon the particular source of hypnotic agent
utilized, the amount of hypnotic agent desired in the final formulation, as well as on the
particular release rate of hypnotic agent desired. The binary or ternary buffer system of the
tablet composition provides for a final salivary pH in excess of at least about 7 .8, preferably

at least about 8.5, and more preferably at least about 9 (e.g., about 9-11).
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5 subject's tongue can be used for sublingual delivery of the therapeu_tic_

agent. This type of dosage form maybe particularly desirable for pediatric

and 8e2ﬂ%[:t/ﬂéygétients, since small children and aged individualg@iteszo0s/005021

have difficulty chewing certain items, Typically, the dissolving tablet is

oAl ate ¢ adadissobedimithtn tb ol d iom@mmgmmwe@omr@fa;@bbygissowmg or
10,mi e.q..within ghout 2, 3,4,5,6,7,8,9, |

B b e R P S o7 iving

Hongeretalioadisefiar iddsandng tablbtssubisstiverfastentiianised for buccal

BIOWrdissoly iﬂﬁ@@@%&%_&ﬁﬂ?@ﬁé&%&ﬁ?ﬂ}{ @f%%%ér?gt%ﬁe? u?a”c%c{ %&E‘(ﬁa‘i'nteg lthe
rapidly by a subject's saliva. In a preferred embodiment, ﬁ’e .
Sg?’g\%-t&iE%ﬁ@‘bpﬁﬁﬁﬁﬁ-fﬁém&éﬂl’é@%ﬁﬁ%fﬂ?@aﬂf@ta{@@ﬂc &entype of
dasgsSiersaplingual muepassiatd4d: %&%ﬂ%%@%ﬁ&&@@ﬁﬁi@ﬁ%@én&%gmu
etis %che iable tablet dial: is chewed by a 15 subject and formulate
Cto%%%(% ve Bither rgléféqb% YrRatai ied e Gamng cartti Wabte Tapigtlly, the
dpsieduthotivhs subjentsitongdiesohr t»etmaﬂ,cfafbtlamgaclt&qlmgm&gn%gerably
i During chewing,.the che et can be moved
i e e O o el o e imimtes
felipwdngridrieivintiors OnepidBedéntheths m’ﬂigueletk&airﬁmg ligujatkjﬁaﬁilﬁing tablets
i ' taj ithi able tablet m A
D b 30 ot U AU s

RRDSARIY e SHRIGRIB IRk i3 PrSFriah reebrsltissb e withinlabulutn to quick-

 disbolurirkbiabiantesrpseferably withinaho M3 Lombaii A MRS, ©-9-

within about 2, 3, 4, 5, 6, 7, 8, 9, or 10 minutes, following administration.

(004451 Az desndbied abinamnte dissalving anchehevabie RRlets bt d by

nt inventi e typically formulated. to dissglve within about | to 15
o L BlS R au rtinte reseame narresiahic
tabineplabtd eo thaxabjectisexposure ok tive dferapetdicictgent dottRaiRkabeutic agent.
DRG0 : ' | and/or buccal mucosa), they are not

alwayésﬁeﬁlngéﬁg%lgi}%ﬁ@gr@%ﬁBﬁgﬁ)gé[n eY%‘%aﬁ%%?(s?‘rnﬁ?‘i/% S ey gnd can

SHreejtieriiyedtiek hbretsee thiriiers mdimahodnsmustsatabsiorption)e. As a result,
aamasawmwef%@%@a@éaﬁ&%ﬁﬁ@dh%xm%&'5%51%1@gsthﬁ%tam%%‘f'%ﬂ%%e

o S e FHDGEE! ThIG B, Berioeiomhatho e tblet s
fexatapié ibyisedueinghinesaly Qttﬁ?z&dhﬂg -%?gﬁ%ﬁ%?gfﬂ?g&%‘t%%t uznti(t) about
s L ERAl o e et SUBHEadeER? S g swation
e e R T o e A 08B b o BHpvention i
typacgllscfoonnilatedftr dpedvminthiorbeplacing Dogrias 1Rt MAdration.
EBAS0L W AR Dl RELORE OB BTSN (XD eniRt of the Thesapeutic
agent to the oral mucosa (e.g., to the sublingual and/or buccal mucosa), they are not always
amenable to user compliance (e.g., users may swallow too frequently and, therefore, hinder
maximal transmucosal absorption). Consequently, in certain instances, it may be desirable to
strike a balance between patient compliance and maximum exposure time of the the;apeutic
agent to the oral mucosa. This can be accomplished, for example, by reducing the tablet size
(e.g., from about 700-800 mg to about 200-300 mg) without reducing the concentration or
amount per unit dose of the buffer system or the therapeutic agent. In addition, subtle

changes to the tablet formulation such as, for example, replacing one flavoring agent for
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[0146] The carrier present in the tablets of the present invention is

typically a hinder that is useful in keeping the tablet in a semi-solid slate,
anégr%aygﬁf)}(e%éwé’olid or a liquid, and may for 5 example be a highemelig/005021
point fat or waxy material. Materials suitable as binders are discussed in
a@@ﬁrdsav@lm%m;a@b@m@ one:PrlRAMOBAYAN I 1R ARIE g for
SMBPEItoNns.0fdhe. present invention, In addition, binders such as
mannitﬁél,%cs)orgitol, Iactosr%f %E%?Sg%‘%%&%oﬁﬁﬁﬁ fropaptsshoplities to
qupﬂ@bqu that.her g’%&{ten a its disintegration in the mouth. 10 [0147]
The 'table}[ com poggtion rﬁé?/’l?ﬁ:ﬂft!%ee%rs c(:%loihﬁﬁ&”&‘p‘?b‘f@&ﬁ%@%@@#ﬁ@%bmder that is

B Etikerigethe s intdearsi-palit ofabeathbragenticsagel Rj6RlYnd may for

RN IR XGRS e protecting agent may be mixed
A/.Vit?l@thg therapeutic z;\%gfczz\e(n]ftﬁit?lfgafa (Eg?rg%pl rg%r%ngebéﬁ%.r% ?% S%%%? Fopyiprs are
WEIGHT: b?e%% ?gtﬂv}ﬁf} A4 0PIt artin abolbiB0ioari trors et compositions

giribtepedsbpnimnanade ahabaubio,alemt &Qh‘é\é@ﬁ%%ﬁ' Q%ﬁl?&ngctp%s?axégﬁose, and

.Rarticular theory, the protecting 15 agent reduces the adhesion Wee

151 e tqgl%lﬁgllﬁ?gy ga%ﬁfgéeﬁ &Otﬁéf’ Bt ab neranisig thbiapetitidisigmatatiayibéhe

pa8ke easily released from the binder. In this way, the therapeutic agent
may be delivered across the mucous membranes of the oral cavity within

[&kblt 5hee fabbuv«zommmes;aplﬁiﬁrab&ysmﬁﬁg@ aamwé@iﬁgféageﬂﬁ.esghe prote(é[ing
ter i ing agents are discussed in detail above an
e b B A Bl E50'cbpcropon e st

may be used alone or in combinatioffin

T&Fé?@%ﬁ%?ﬁ?@h%m@é ribiéhe rmppsition peayiAlsEOBINESR A1 0.1 o
abomONG asipmere saluE e SUel B8 R AN SIS, Mot B profeabiy in

extam(ﬁjebs of such solvents are discussed in detail above ari
RV al%noéltof i oM hatBihar theiratiemsbin positotisudtiepresenprotecting
ajgeverstioned theadtititsn toevtablel-aRmRRSIIORMRYTH Eﬁé%ﬁ&’épgéiﬁ%t%xes

wax and 25 microcrystalline wax, fats or oils such as
ﬂ%g%ﬁﬁ%g cot o%esléjgr § ?léﬁﬁe‘yéﬁﬁ%ﬁﬁ%ah% bipdte ofMibpaBv hehgerapeutic
agspisradin gekiton! rragsathditionally muﬁﬁlﬁé&ﬁﬂﬁ@h@fiﬁ ahlgglﬁyavﬁtﬁgfgggggg o
amfuegmllgllfli&gg; glgg icizers may, for example, help reduce the )
viscosity of the%aliéa%%%%?og tk(?énérlléls%,% %fﬁ’ﬁ?§ 1B aRe & apiecting agents
& éﬁ%ﬁ%fé?‘w Srdirbrevaiswydalsedsiore ano bitaidndibeln fasitite the

coplgasitont dTertherapaulicagsat. Non-limiting 30 examples of such
plasticizers are discussed in detail above and may be used alone or in

[Gaef)binaticabie: hedaiebeomp ARt ensof r invention..42 WO
- 29Q5/07976 PCT/ 22005002021 [0%%%% ’iﬁi%%?ﬁsﬁyéﬁtg&?%éog%ﬁ‘& such as
composition iIncl e RsSsaia ol gurh eelneatsinroadisamnterihmasilbdove and

Mg htoued Bienditatiecsnbindnunediata e ase R DS FARSHISAIENLIS on T
addition, the tablet composition may further comprise waxes such as beeswax and
microcrystalline wax, fats or oils such as soybean and cottonseed oil, and combinations
thereof. Moreover, the tablet composition may additionally include plasticizers such as
softeners or emulsifiers. Such plasticizers may, for example, help reduce the viscosity of the
salivary solution of the dissolved tablet to a desirable consistency and improve its overall
texture and bite and help facilitate the release of the therapeutic agent. Non-limiting
examples of such plasticizers are discussed in detai] above and may be used alone or in

combination in the tablet compositions of the present invention.
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preferred. In addition, encapsulating the therapeutic agent in a centerfill

may he‘l]pjo mask any undesirable taste that the therapeutic agent may

have. Izn(}t?{%@é(’i]nstances, the binder 5 surrounds, at least in pa®Ca/US2005/005021

centerfill. The centerfill comprises at least one therapeutic agent, and

ey be Ia lieptnth onssemis|iduithratesiabokhiicartarfitnateral &R bed centerfill. A
hatic po| . & semi- hetic polymer, low-fat, or. fat-free and. .

N S D T Sl e g e i

rageriel. ahdidtisermingpagehits Reateraplyiithecemerfiinindilidesyahbiparynask

eﬁl&tﬁﬁ.ﬂ@fﬁaméft%tém et %ﬁﬁ@%%;ﬂ%%? hg:Qe[OﬂlEtQMQ j%%&%@%{’%ﬂg {)'é;der

instances, the tablet composition of the present invention is multilayere
SHHE e [hE BisavvinereEle\Thb ectibiEl campsdatilpasitots frovivetio agent,
ampreastian phadRereReWic A8 NS0 THVeQr M &Qﬁéﬁgpg&}%ei‘@?n%eﬁc

one or more hypnotic a%ents in combination with one or more '
e DhBhY HEHAPE R AEN Y EBh Sk AHhfke. WE P Bin a6 anams stectening
dfrefirstdeyerecopiainsotoiypnetiniageniasetifiasaeonsd RysgEaaRiainsHerfil
: 15,0r different hypnetic agent or a non-hypnatic therapeutic agent.
l%%%:cgeglﬁ/l,)%aéyfﬁgfﬁrgﬁﬁgggr%rps%g%&ﬁse%%gg\% St ehewable portion of

blet, the second (i.e., subseguent) layer js.coated hy the first,
e e PRy e Snbemten
tkilasrace. rEldbisevey.the HigspblincagehtwWallowsdiebyag astrzisitestinalprovide more

t%%@t{ﬁ&a@taﬁ’tﬁ%%%@edé? %m%@%hoiﬁ’c%%%ﬁé%@01%?0%&%@%%1%%%&6 agents

.absorption of the second therapeutic agent 20 may be desira
TR RAMDIRAIPPOTHRIORS FiitgAeeB-RIBRSKF SheriprIie asents s Bt amele, with a bi-
wlsrefapantkz, neneit pith edﬂﬂﬁﬁ@ﬁch?ﬂ%%{ciﬁlggﬁ@ Q&%@Mﬁ)& IR LOEWARG e same

rgf%n IC%I the Otgblet. Alternatl\f ly, the second layer is present as a layer
qea%éraf?o hERLE F‘a%?@?.“"rﬁémge‘%é??&ﬁlﬁ;}@?@ﬁ%ﬁl REERm prRie Ly hsdishiayer
ctivepapetiic digentianat chevalsle poriqiseinnatie:, Mol ehsWeRILN (@, subsequent)

; ' olaring.age and scenting agents as .

e g TS SRR gt e
1argRdka(e 67leare afhs iifferae raentalb bewetibe ddseeditesf0Ls thinrptibottiersecond

(RFBARRS: AR, GORRIRBHONRE YIRS AW LHNMITROM NA0F an eutic agent
hypnotjc therapeutic agents need not take the form of a multllayere}c)I _
I’i.‘évtg‘g‘f, SR R0 ORISR ST i iy Te ReRR S eRed AT Ry & o T A the
todrEprmtidaiinefimeiial spphe iiseebin BAHHESBEANY LI IRSFARESIRY of the
taa})t%storBHt%n of agllg%st one therapeutic agentl desjrable. In_this case, the

relative extant or oS atal SPiHe TS SP bR st thofite laver. The
Seetedriiyedy biowi seyarsdodb dealisorbiteapariexapiplanthasealie tapgiiie one or
Agentsthat [onized-are 43 WO 2005/07976 PCT/US2005/005021

absorbeedgtﬁ%%éhg%%eﬁ %r% n‘%i%%esngs,’v%lﬁglfﬁ AE8RL AN e g Aeents 85 Escrived
aBars oWeame insianeeintestieraind layer further includes a binary or ternary buffer system

as described herein.

[0151] In still other instances, the combination of hypnotic agents with or without non-
hypnotic therapeutic agents need not take the form of a multilayered tablet, but instead
comprises a single homogenous tablet layer. This type of formulation may also be used in
the case where gastrointestinal absorption of at least one therapeutic agent is desirable. In
this case, the relative extent of ionization of the two or more therapeutic agents determines

how they are to be absorbed. For example, those therapeutic agents that are un-ionized are



10

15

20

25

-~ 30

absorption. [0152] The tablet compositions can have any desired shape,
size, and texture. For example, the tablet can have the shape of a. stick,

) _,tab‘),vgezﬂg‘?,ogﬁ’ﬁére, and the like. Similarly, the tablet 5 can be afyT/US2005/005021

desirable color. For example, the tablet can be any shade of red, blue,
apgerbp] thrergelbyetielmvioket, whilighe antrmixtpeas thereat]@and cangherointestinal
540¥epded to indicate the type and dosage of the therapeutic agent

therein, The tablets can be individually wrapped or grouped together in

[%?@% ? 1alRagkad (péftm%“a&gﬁa\%e Lh}?nc?éléllrr]clc?s Qz§) ;Ja,rti'zg’,' alﬁ% %Qt%gees %‘gr fexample,

When the dosage form is a lozenge or can e’compositions 0
thp&blrd sambarr iidiunsomprdeatiymedint speneond tphidrmddeukicalifhe tablet

cAC6EREANIesRaH NQBRT 1R CAIIRS SWRN AR DINFR A ANG R RIPATY, Bfue, green,
ternary huffer system. The Iozenge or cange/ composition may further

OB THASEMbFOATng dgertad WG beitd; shsirinplagended o indicate the
tmlummad;ﬁuggeagemﬂﬁw nfjmr@mtas;n.prnwaﬂ[&%s@gﬁﬁéan&wmtﬁmgapped or
agen oring agents, coloring 1.5 agents, angd disintegrating agents. A
gﬁ%ﬁ%ra?é%cﬂ%%ﬁ%ﬁ@zréﬁﬁea gﬁ 35?1%%575‘”6&{%’3& Igét.B‘?,airr‘i‘
Pharmgc%%iz%al Igsosage Forms, Volume 1: Tablets, 2"a Ed., Marcel
Dekker,Inc., e York, N.Y., pages 75-41.8 (1989). Typically, the
[0d5&hgdVdomipesitierss 6hthesprissengeinventiyn thomprisesifiom aftbepresent
i&%%%&r@h@%%@ﬁf&i@%ﬂﬁﬂ gpgg&%%ﬁ%‘ﬁ;%@@ ttzﬂﬁe \é\gi't YL, a carrier
chosen form, measured as per its free base form), and more typlcaﬁy from

Syt Nt a6 ABBaES0deR S e odinkRiZabeue B sprposition

neighef BRRYRNRIG AgRBLIS S erbiRIe skill ,,%fma%yﬁ{%]gg%%{féémﬁmg
that the foregoing percentages will vary depending upon the particular ]
a%%“&%c%“%?ﬁ?f}%ﬁ%’o%eaﬁ&WWM&B@%’&%@WMélé\gmgcf@gn@dcmomg

aghetdinalifdminidatiomgagmiell asgendhbpaiisaroriersgrateiekhyRnatiGovided,
esired. The, hinar ternary buffer m lozen

b e Rt i R T VIR

Newg Ysrds¥abhragiedst4boio8%, Adisabye thedferaighcatipestiaismfttBe present

infetioflRBH S kol 1BALI0 661571 shaRPHients, ihs, %%Qgeelllgé)ﬁ%de}/gé%t (in

dissolved by a subject's saliva, without the need for chewing

VEREYHIehos98 Serl e atuseGH RAEIEe desadtigile adrises bisilofom about

1 leceabpalivenyof esthe apeidic age @boﬁtt@rmthge%i%qmﬁﬁs 8RR hgent is
uu'?:ld nealt{tﬁIS the subject's tongu%é:an be used for sublingual delivery of

tRe therapeutic agent' tl%éef%‘@ SLabLe S RSP FRE BRI sE iy depending
uplesitahierfonipediatic afid/ perirttgepatietitsd siheenssaalo Childrentaneht desired in
ﬁ%ﬁ%@%@%%@%@éﬁ%@%@}%%eV‘é'él@a%g R RS Y RIcaN 1 The
binary or ternary buffer system of the lozenge composition provides for a final salivary pH in

excess of at least about 7.8, preferably at least about 8.5, and more preferably at least about 9
(e.g., about 9-11).

[0154] In certain embodiments, the lozenge or candy is dissolved by a subject's saliva,
without the need for chewing. For example, a lozenge placed on the subject's tongue can be
used for buccal delivery of the therapeutic agent. Alternatively, a lozenge placed underneath
the subject's tongue can be used for sublingual delivery of the therapeutic agent. This type of
dosage form may be particularly desirable for pediatric and geriatric patients, since small

children and aged individuals often have difficulty chewing certain items. Typically, the
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lozenge is formulated to dissolve within about | to about 15 minutes,

preferably within about 2 to about 10 minutes, e.g., within about 2, 14, 5,

6, W%,Z(@?@?'()i@‘ minutes, following administration. In a. preferrad t/us2005/005021
embodiment, the lozenge or candy delivers the therapeutic agent across

lerengstifnal rdclostis® 01 88hiAsdes dribetlabaventhedgzeaees i @ithin about

Preseslii j typi y ylated to . dissolye within about 1 to 15
AR A AL A

ARLRSREOTD M%W@%G@@Pth@%mima@m@v&mtbéaherapeutic

apsicesadeits st thesublingdal and/or buccal mucosa), they are not

always amenable to user compliance (e.g., users may swallow too

liresp)ently anckitberafors, tindespaximakiensiusesal 49 %%gfﬁ%&umed to
159&%%&9“% n;l1 certain mstancgefs it may be‘d'eswe}blef to strike a bg ance

CEetween pati M ddnfbhiarRE Ry g A B s saeninFe BE the While these time

ftherapeutio @gbletitor mthimliah ApeRBac )ﬁm@tﬁ?f@wﬁgg%mﬂogt%%%rg%%msa (eg.,

ir e.lozen ize (e.g., from abou - mg to
G B AR W e abpad oo e perminience
(agsasTtHebEifelaystent ol ther peutib aghhiddmadditign: s4bigosal

265610668 e dpaende darmulatign.such as, for example, replacin
one flavorin aaﬁe%tﬂf%g another (e.g., ga’()l?:gfg"{e’bteocriessb%gfrgr)ﬁ?nstsn a balance

DRAB SRR SR pRitE?F SndoRsimBI ERs T o wih¢dhyrafeataseaciono the oral
nmeswaitales GorbitabonayiRadses {:rasics,Salivalinns9358] E@g‘zé’ e;%f from

re in.the lozenpges of the present invention is typically a binder
e A AR BH S tarh e ooy s somnt pr
ugit ddiquittha mdﬁﬁaayy@&ﬂmrmmb_ d@@ﬁ@a@?h-mem%&_@%i@&ﬁ?& %ﬁaﬂge%% the
[ uitable as binders are discugsed . in detail above an
i o e e e e e
chredetitirvientionnm adedifionnbingdisduch asemarinjaksorbitaholagiese, lactose

f@&ﬁﬁgﬁﬁ@ﬁ;}q(jgggmk&@rbm%ttgggaﬁgi%sg{%%he lozenge that permit or

enhance its disintegration in the mouth, 571 The lozenge

[ EERPOSHORARY SHEDR AP RRE RPN A0ENL The l%rt%ptﬁgt%g?%%gﬁr that

. agept coats at least part of the therapeutic agent, typlcaﬂ§ up
1So‘gﬁ$éi O ST T W@%‘l‘ééﬁﬁ@‘aﬁ@ﬁtﬁfﬁ@y@é et withlither a liquid, and may

faherapplatte agest-in digtipoat rare: MY tR 101 AR L0 ONWEI M inders are

ly,in_a ratio of from apout 1 to about 50, and more preferably in a
O B 0 Wi b G e s gelednsensieory.
CoRpsFbeastvigh Spregenimenitions heddithesisndeaiwrarnihsthempemtico,
1228t | . the therapeuti ent may be more easily ‘

o B S R ek Py comance i
digiicardansisrhesmatihucous membranes of the oral cavity within about 5

[(}1()57?5 The 1ozenge composition may further comprise a protecting agent. The protecting
agent coats at least part of the therapeutic agent, typically upon the miXing of the two agents.
The protecting agent may be mixed with the therapeutic agent in a ratio of from about 0.1 to
about 100 by weight, preferably in a ratio of from about 1 to about 50, and more preferably in
a ratio of about 1 to about 10. Without being bound to any particular theory, the protecting
agent reduces the adhesion between the therapeutic agent and the binder so that the
therapeutic agent may be more easily released from the binder. In this waiy, the therapeutic

agent may be delivered across the mucous membranes of the oral cavity within about 5 to
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WO 2005/07976 PCT/US2005/005021 about 20 minutes, preferably

Wit&jg %99%91]0] minutes. Materials suitable as protecting agents are

discussed in detail above and may be used alone or in combinggibi$athese21
lozenge compositions of the present invention. [0158] The lozenge

abph pE SitiBH enayeiisd comiiisebonel O mmoresedstematimtable My suehih agents
ARSHOSINS ARASESINH VO %H%&%Qégﬁn RIGS Of SUE SOIEDLS BKE. 1/ cr
discussed in detail above and’may be used alone or in com Ination inthe
CELHIat ESRRI ShoNsssRtlY B¥édent invention. In addition, the lozenge
composition may further comprise waxes such as beeswax and
[%ﬁﬁgcr%?alﬂﬁ?ésﬁéﬁméi@wgwéﬁ enpwisbean antototiosserdoilands such

a@mmxmnmem%gflMﬁﬁﬁgwmgﬁsl9@@5@&8&@}9@&9@aﬁmmﬁ%i&ﬂﬂ%%e
orte

include plasticizers such as 10 softeners or emulsifiers. Such plasticizers
af@éi}% CSRSAHRICRERS FeBTER 0B ihe &R prmepasHiRR O [SbRIEHFSf ithsntion.
Idiskibliced tloZengete aresifahle SonsiEteREYARE: FIRIQVE 08t ax and

bite and help facilitate the release of the therapeutic agent..

e S S h af et e v
therrp dfoseoverethaloragr inmpomiinationaiiditienozenge copnpasitassieh as
RS Rre SeRLINVEILL - tain instances, the lozepge . .
s(:omposition includ%rsgﬁé%}gg%ﬁ%?a%g h?)geé%ter rl}f’ élgerﬁégﬁﬁla%rﬁésf‘f)séty of the

saliyare e aurbbrdivrinciipramate rdesizdisiorsismapedtioagentis overall
tqueaferatbin miqa@wfa@n%@mmgsmm@zaa@yéi&iqua&iw\%&ﬁﬂﬁﬁﬁﬁ%

may help.to mask .any undesirable taste that the therapeutic agent ma
TR TAGD THSHEAR OB S HBLIEY BN ST PpAFE lon o i

coshiesfiin Thée et camprises af ibashare iesageutic agent, 20 and
may be a liquid or semi-liquid material. The centerfill material can be
[QbH9Fat brcmta_titeaxsancbe;ctmabmme arposRisweeiening Beepslavenn@nterfill.
Aa&ﬁfgﬁil?ﬁi i and centing agents. Preferably, the centerfill
includes a g%na%ﬁ%f%%&@%%& grv‘i%s egl%m agéﬁ tggg}%%%oitg%tﬁﬁrf@%t&aﬁ?m 15
PEEFiEA omaddifisrarrasapttletiog dmfbacapapidsitiont of thepreSBntdpventiomask

2§ BRdEIHHHRVRERAL R 41 %h%ed&@ Jgéﬁ% 9L %ndtﬁgég qgs?agxoc & ﬁ/cizqa%nder

an one therapeutic agent, €.g., two or more hypnotic agents or

more th
S%Oé%i{sn%rlgaﬁwmaa ith cAInBFREEEH crerprisa ablesfoame therapeutic agent,

ambmdyypnotiqiitesapeuticagientseHor exaemiemith.aRilayerrd J0ZeRgert free
a&ﬁ%oﬂ{a%la er contains a ké}{gnotic ag;lnt and the second layer contains the

same of different iy PG48 SREHR A ARG BT ARLHEpE atrnkiyad/or scenting

agpppric Aty fahblfir fid ayatedtihiprises thisiatydisseivingHROrRINRiHhe lRzenss;
h&aBgl the second (i.e., subsequent) layer is coated by the first layer. This
type of formulation may be particularly suitable when immediate release of

s VRNQHGAARAL [ollawed Ry gastioiniestingl absorption. of & Second.s
therapeutic agent, Is
multilayered. In this way, the lozenge can be designed to provide more than one therapeutic
agent, e.g., two or more hypnotic agents or one or more hypnotic agents in combination with
one or more non-hypnotic therapeutic agents. For example, with a bi-layered lozeﬁge, the
first layer contains a hypnotic agent and the second layer contains the same or different
hypnotic agent or a non-hypnotic therapeutic agent. Typically, the first layer comprises the
dissolving portion of the lozenge, and the second (i.e., subsequent) layer is coated by the first
layer. This type of formulation may be particularly suitable when immediate release of the

hypnotic agent, followed by gastrointestinal absorption of a second therapeutic agent, is
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46 WO 2005/07976 PCT/US2005/005021 desirable. Gastrointestinal
abap(ml%io_n of the second therapeutic agent may be desirable, for
05007976 " ; e < s

example, in ofder to mitigate co-morbid symptoms or to sustairPfFeUS2005/005021
therapeutic benefit of the hypnotic agent in the dissolving portion of the
disriehige Cmiepiritisidny] sheogsoond kayeeisnpiesantas agtayatdaterdtddable, for
eﬂ&ﬁlﬂfétimﬁr@r-{@ﬁﬁ%%%&lﬁyﬁﬁiy%%rﬁg MROSES.8L It%g%ﬁg geegtic benefxt of the
therapeutic agent, and can also comprise one or more swee eﬁlng agents,

byauRpeRjantde dsrehnpgagsins, ofibedeeming Aemttingddeberbrad layer is
pekaeNEss! B IBOBR A IRSIARGRS ﬁygﬁlz‘%%fp Q@lé%@&n&qﬁ}%@@%gﬂ%&% [NRD, O ast one
erl

ternary buffer system as described herein. [0161] In"still 0 stances,
UrERieAeRo ARG AP SO RGERE WA SHUFHERA RS PafRbHvoring agents,
cthelapeptitsagentsdaead nohtake dbt&rﬁ@ﬂdla@fl)ﬁemmtéliliﬁ@ [ﬁﬂdﬁ&%[‘%, B¥ind layer
~nstead 10 comprises a single. hagmogenous lpozenge, layer. This type of

g%r%rd actil%%esrnaabﬁ%al?oo eeﬁnse‘éblﬁ?gf%ggéta@é %F?%? e fSiRtestinal

rption.of at least one therapeutic agent.is desjrable. In this case, the

e R e By LSRG A RERE B no non-
hfenehmihersptitiv tigestanectbrivetalosthhamfd e exatiplerdh daesitperapduticad
gashtssthata%e pision r h the oral mucosa, while :
O e oy LT AR A8 v
the ses]vilcec| SaerRiRi bR GBRMPIOBA Hdsestamy tesirmutshegrat sizesiaide. In

RS -tﬂéﬂ%l%@é@ﬂi@mtb?ilﬁﬁ% 38 Qﬁﬁgﬁy@m&@%age@tﬁﬂ%%n@geteMes
1gellé)gt,}i%her%, and t‘hﬁ like. Similarly, the lozenge can be any desirable

I 5FEGF I BRANOTHSE: 1508 g alfy Hossiosrriicotgas thiergraapnized are
arahge (tyetighvtheiotel nindige, whid mixivies RS aANEaBBWRAI 81 Yhastrointestinal
aﬁ%%ﬁgoﬁo 20 indicate the type and dosage of the therapeutic agent therein.

The lozenges can be individually wrapped or grouped together in pieces

ackaging by methods.well known in the art. D. Methods of

R RRD SR OB S e, o P it
ewﬁébem@mmahm@ez@@g offestinkatibgrelbieepheisondrthe like. Similarly,
tHENBARBB in 1L MRASHIRSIOf t@%r%@ﬁﬂﬁg,' %eﬂggtgkepc{&/ ide,thesapid e g

and predictable delivery of a hypnotic agent across the oral mucosa with.
DUl SFRIPITARRR iFREP S UBRIEE Jadiapingdimenies Brrmeiindsrplaeator coded to
iningetisaion &%,d@éé)ggﬁéﬂiﬂa%gﬁﬁ ; ﬁaﬁrle%&d% gﬁémaw Hﬁk&@émﬁ be

ncentration a;, raising the pH of saliva to a. pH greater than .

N HRL Dt e B B BHEH CHIAEA B mE o) Ko i
thdetizery of the therapeutic agent across the oral mucosa avoids hepatic

first pass metabolism, degradation within the gastrointestinal tract, and
Ddriviploedsddrindpaborption. As a result, the

[0163] The compositions of the present invention are useful in therapeutic applications,

e.g., for treating a sleep disorder. Importantly, the compositions of the present invention

provide the rapid and predictable delivery of a hypnotic agent across the oral mucosa with

surprisingly low inter-subject variability in terms of maximum plasma concentration (Crax)
and the time to reach the maximum plasma concentration (Tpy) by raising the pH of saliva to
a pH greater than about 7.8, irrespective of the starting pH of saliva. In particular, the
delivery of the therapeutic agent across the oral mucosa avoids hépatic first pass metabolism,

degradation within the gastrointestinal tract, and drug loss during absorption. As aresult, the
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47 WO 2005/07976 PCT/US2005/005021 therapeutic agent reaches the

sy%& 2|((}:“)Sc/|}r7c()u/|(at|on in a substantially shorter period of time and at a

_ substantially hl’éher concentration than with traditional oral (e.grdahiletdes/oos021

administration. [01641 in addition, the compositions of the present

theverstion gffer acantagesuelc CRIRGSIIANS dayseral MRS ﬁeriod ofltime and
erein. In

nistration that do not contain the huffer system described 5 n.in
R S e B ot thp et
y ti Ips convert substantially all of the therapeutic agent from its
S R A TR P ePA TR GRL LeREr eEE eV
cgyatestiiensifeutationinoas sulnstastialbh sharde mpetiadaiaf e RGsystem described
nEegHCIROLRE fime fe.onses 0 rapeutic.activity) and at a sybstantially. ,
higherﬂ%())nc%ntrétioncw than Wfﬁﬁl}%(g%ﬁ%gt%%%e ogrzgl?gf'%%o‘gi&m presen‘ym"emwn

hgliarsteEthstraially ABéshdheinentcodutférsyitemifod 6ahThets un-ionized
f&@@ﬂ@&ﬁ@ﬁ&@tﬁé@%&ﬁ%%@%@%&%@%ﬁ%ﬁ%ﬂ'ﬁra“ﬂﬁ(téﬂ heatea ot
adm élosgges Wit

Euman and veterinary therapeutics. Generally, administere
Oh BBty S RIS IESrenaT of Mrero RSt ARhtiohs b tsially higher
obypmotidagant toitheoanfrpsiateosie AR AmIRSIEBHRCENS contain the
bgg@g@g}&l&ﬁgns of the present invention is preferably carried out 15 via any
of the"accepted modes of administration to the mucous membranes of the
[&r@g}ca\fﬂg. X c@l%ler% %% ueitable ites of administration within the oral
mucosa includg, without imitation, TREFHELBTE REHmanELss ihndnssret
heamrrdtiicfstibiingbelarutosal;¢hedheekaifibuzeainyigasa)l the GueiS e to
d6aingivabMGPsAthet0RE 2 latal mucosa), the lining of the .
lips, a'lynd combinatilons thereéég'%%lis%eg %%éi?o%ﬁgﬁli éér% ?oamgfel%ltc U%)etﬁ T stte.
[AGSESREShig e ariamy, ility, and physiologic :
respFonse to drugs, Preferaﬁ%&%@%%%ﬁ%%ﬁ%%? 5 t%gt pred rt%ilﬁ{/aé)MiS?{md out
ViAEG ﬁﬁﬁW&%@ﬁéﬁ@éW%ﬂ@é%%@@muﬁmm@m af the oral cavity.

Ecaminatenithneeabs0Le7diTne.a5mhmusrsR LASSESSINGAHED Riand:
sy agl%atrﬁd suitable drug permeability, is _an especigglattractlve route of
a ,

ministration for <y Beﬁr‘i%%eq‘%rﬁ}f BE RSP g ek meeses e cheeks

(hirerdpairisaagbaeanrogsittied f?jhmmpﬁxga M@Eﬁmﬁﬂ@aﬁt{'gﬂ%@s@, the
1id [ nzymatic degradation within strointestinal |
s At v 4 S
reapetidedhiranatomy e Peubdiiglicy aslivkyyivtesers tespbesadninigiratiefrably,
thefcadhetanrautis agentaaF membranes lining the floor of

the Iir‘nibguth and/or the ven?g?eygﬁ)&%fg %ﬁ%ﬁﬁ%‘%ﬂﬁ%ﬁgﬁ Sdﬁl%@i/% g}s‘u&ossgdbuocal
T8N et ey Aos dhstrtfinistration of a therapeutic agent across the
oTigou membranes lining the cheeks. [0168] The oral mucosa is
[ g‘gﬁ poigﬁ%?léﬂ“aaférﬁ%é%ﬁ%wé 2 Sehtbiaieerp]yantbustable drug permeability, is

an especially atiractive route of administration for systemic drug delivery. Furthermore,

delivery of a therapeutic agent across the oral mucosa bypasses hepatic first pass metabolism,
avoids enzymatic degradation within the gastrointestinal tract, and provides a more suitable
enzymatic flora for drug absorption. As used herein, the term "sublingual delivery" refers to
the administration of a therapeutic agent across the mucous membranes lining the floor of the
mouth and/or the ventral tongue. The term "buccal delivery" as used herein refers to the

administration of a therapeutic agent across the mucous membranes lining the cheeks.

[0168] The oral mucosa is composed of an outermost layer of stratified squamous

epithelium. Beneath this layer lies a basement membrane, i.e., the lamina propria, followed
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epithelium. Beneath this layer lies a basement membrane, i.e., the lamina
pr%)(r)]% followed 48 WO 2005/07976 PCT/US2005/005021 by the
ubMUCEEY 48 the innermost layer. The epithelium of the oral Mdtasate5/005021

S|m|Iar to the stratified squamous epithelia found in the rest of the body in
bithiat subointeinsa itotieatysiaative Dasaborliiayess advaaCigHIRAkg@ar to the

rofdlﬁeren am intermediate | to, the erficial la ers
Smli‘lere celis'are ¢ Iec? ] r%m %e s%r ats:teooft%% Whithe ‘I%FE\ L (EHRERi JpLptisally
ackiek, UhRheginlaSoi, 180114 kbR (10 88))nbar eidiffiple thme mthﬂledmiraﬂhlyer to
m@g maqag%ésm@%ﬁg 2958l rﬁé@%%mﬁﬁgg 60 (Gt .
e epithelial

sub ingual epitheélium contains somewhat fewer cell layers.

Indedlstifierease.ird 8i25ahd bEEGhe Er&t@fﬁmlﬂa yeteaiibbromofitie based! mucosa is
aHavers-to the syparfigial l@f}fﬁésth{i%@@])eE{?ﬁﬁ}gﬁm\éﬁitﬂéﬂﬁr@é&%ﬁékomewhm

mucosal epithelium, estimated at 5-6 days, is 10 representative of the
eytPheRIe iR T saihrbtiaciisasareitianand Aswen fatsamsthepitarhiion
thinbizel dradrvdaasaidaitisighals J. Pharm. Set., 81:1-10 (1992)). The

thickness of the oral mucosa varies depending on the site in the oral

[ocagjty. mrmmlammgmmal xﬂau@@ﬁ@mmwﬁegsah@b@aﬁt@@z&% wn
. r}etshéx(f Kness W}hlle the h % tal muc sublln ‘

T RlCOSH, the venf‘r%‘il%%rgue aNdte g’lng%{fj ‘ﬁ‘?ﬁ élg’sﬁlsr@’ 3%8‘15‘1“
epiB@L200 thb eraintiioknE$suriFlkeatovh Fasitians of tRe: Bpmr(eﬁaﬂ))arsbe\th‘rdﬂﬁess of
thg%PsﬁqgiQ(ng Oa&qgs %é eﬁhﬁi‘ 019 l{ﬁég @(ﬂt% 0 Ple Ptg' Zp)%n UG9S uccal

areas subject to me hanlc stress e glnglv e an pa at are
MREPERAISRETSHN ab st HY SR émstm%mewhﬂ@ tharsdandofohpadal mucosa,

thB3|MRadha Selingual veaiRnARHdNE PULCAh B HIO AL DAl kErALINIZEGut 100-200

(Harris et al., supra). The keratinized epithelia contain neutral lipids like

MigdraiEResssnd Bishemaritior el (ki theirmtnearssdensnding Rathe site in the

ommwﬂmglavmrmp]f&; netiatucéscofesull tgse: epithehanaig setaliely, the gingivae

al>e to er. Indcont ast &on k%ratlnlzeéJ itheljia, such as
aIrné)ué?l n e‘bucca Zeepltch o hoticontamn acﬂ)/}g%e‘f%\rm e@%r?&aﬁg\%he soft
P%ﬁﬂfy WWMhISMQMd@(MWgEm ate, 1@ kR T H DrisgrQarsupra).
TR erfiiadd %9%}@1%9&@8 ekt fi';t,ng ﬂ@@é&n@%%%% a@%ﬁc%x%%%? which have

(1991); Squier et at, in Oral Mucosal Drug Delivery, E
bees psfteiale st Providing evhvismdieiony ok, 21mPBlL1boB)ppithelia are relatwely

mﬁ}!)@ﬁﬂé%%@me@ pﬁh@d}@@&%&px@ﬁiﬁﬁe@ﬁ}ﬁm&w%&{ Ae4isah byl R uccal

lucosyl ceramides. As such, these

g., cholesterol sulfate an
ePé%ﬁﬁ&a. doriol SR 16YR ﬁ%ﬁlﬂé%ﬁé}amw FEFL R et miifiereWertz et
althamka’r@tlmmdlezmgi‘@ma (Blarrtspvacsypren Y\ efizetall,, SURRsSMaehatl,

TR TR T
Marcel Dekker, Inc., New York, New York, 1-26 (1996)). Non-keratinized epltheha also
contain small amounts of neutral but polar lipids, e.g., cholesterol sulfate and glucosyl
ceramides. As such, these epithelia have been found to be considerably more permeable to
water than keratinized epithelia (Harris e al., supra; Wertz et al., supra; Squier ef al., supra,

1991).

[0170] In general, the oral mucosa is a somewhat leaky epithelia intermediate between that
of the epidermis and intestinal mucosa. For example, the permeability of the buccal mucosa
is estimated to be about 4-4000 times greater than that of skin (Galey et al., J. Invest.
Dermat., 67:713-717 (1976)). The permeability of different regions of the oral mucosa
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of the epidermis and intestinal mucosa. For example, the permeability of

thW%fEk gnga Is estimated to be about 4-4000 times greater than
that of skln'r? aley et at, J. Invest. Dermat., 67:713-717 (1976))PTh®S2005/005021

permeability of different regions of the oral mucosa 49 WO 2005/07976
%%m%%@EO@%@fa“MMWm theansdtobavblingu@lsa, and buccal
ncgasaareaienthanbuscalmusosa. and buccal mucosa greater than
palatal maé:osa (Earri,s etal, SE%%E%I €T§h9ig g“&n abill %gngngﬁ%eﬁgws sty

6Sp"°’8n“1i’88 ?éﬁ%Yﬁi@ﬁ}%% é@@?@@ﬂf%@l‘mm@ﬂloﬁ tbést@eﬁmbranes, with the
smhénporanesotheihe rauiaguahMucesAReIngireltye Ilyllg&%r%ﬂgosa beén g thicker
mq&)gakgggrtzlingdd tQIcla %%g:ca{ En{Jcosa being thicker 5 and non-keratinized, N

the paltaT bl BAHG! MUSHSAe HRade &0 Biitkesestihitddratinized.
1] The epithelial cells of the oral mucosa are surrounded by mucus

[(E;%%l prigﬁ%ege’b%%’r%%arﬁﬁeﬁc% RS SRR iTE AT e e Ay arates ehapnirng
pBmAEY rotbeatalpeddncaitainbagibnsandhesedsiiags: sENEIMEUS cortain

B¥Rlav kaled -cgll adhesion, as well as. acting as a lubricant, _
réagiﬂowir)g cellsgi %%%5% ?giéztf\r}gctuos O %?ﬁ @??ﬂﬁ%‘%e(na‘f%‘f.s@afs well as acting
PRHBICHb Aowing @l 2y mevsuchified squamotiseithaliazfonnd oral Pathol,
1 eisew| SIE2W), theshadyie bus %}fﬂﬂgﬁ?%%gcp glﬁ@v%%ra“lzne gxgl])% lg’:{ﬂ%ﬂ’g? is

s%gretin cells such as goblet cells; however, In the oral ‘'mucosa

RS S%Sé%ggebéf By HRUTRA PR BE sali apylyiaraoblat qollrt bbsativ in the oral

miTabaknetualis ssuferad Bathbanfeid midy sBHgREREN: vl drefiva (Tabak of
aﬂlﬁ%@)gf&@%@ﬂg'cﬂkﬁ tkle nducus ngtwq}rk carries a rleege}tlve‘
charge due to thé sialic Al A dstitste feslatrSl8%bntbpbysalagical pH, the
MEEHH Ry mm@ggﬁ’s thisghiymions . I_dﬁﬂ tflil)ﬂm ?aﬁﬁ@ﬁﬂi%ﬂ@lﬁﬁ_ﬁ‘!@rglﬁhues present on
heEMEIAH [ ial cell syrface as a gelatinous layer =~
t (Gandhf%qagcf% 'sgg%?ﬁi%%q& §?ﬁlg% nguan%r 0% ﬁoﬁgﬁm} tHBgHse that binds to
the, Gridhedipd eeth susFasreap resdlpfinave nion Geuthakiz e theusialic WiitonesigheSound to
anyreatistian thersathobydratesiandp interacting.with the .
. eghd%rapeutic a Igﬁt, thereb tDeifﬁtrther eﬁggr%%?ﬁgéggééﬁg%%%ﬁ? ﬁ%é fﬁtlﬁ]‘?ffld
An(ﬁ%%rre%%%&&t%‘? ?ﬁ@g BITHTEAPETIFE b depmtyintcthesipgosisinde dicrapeutic

agsalivherpbyducher bylihe salivar/glardsosaliva is the protective fluid for all
tissues of the oral cavity. Saliva is an aqueous fluid with about 1%

[05¢ghn Memaymioﬁﬂ&teﬁiaiﬁﬁhﬁ oraieode R IhOL e R A v

e rate .which in turn depends upon factors such as
P s R e B i e
Ca%glizzmwtw@any ﬂaﬁgwﬁlfmabﬁtmgaﬁéaaﬂbﬂé&rgaﬁicdgﬁéﬂ%g 0198 major
det ¥ Fale - rates, the.spdium and bicarbonate
e&gncentrations inlcrﬁ?&%ﬁ%ﬁéﬁ%ﬂ%ﬂﬁgf&%&‘% ct%%anl;hf—’!? BeReRdsdnpe factors

Suefiity 'Sairane U dhinthedpe Rictm b and Betdeaboue Dlitenstibe TRl saBvily pil
tyieatiden g aaueRsHENYIiRREN. ahe iy Blionand /oL dissolution of
]:ugtfx1 ?l(?\{/arlates, the sodium and bicarbonate concentrations increase, leading to an increase in
the pH. Because the daily salivary volume is between about 0.5 to about 2 liters, the oral
cavity provides an aqueous environment for the hydration and/or dissolution of the oral

mucosal dosage forms of the present invention.

[0173] The sublingual mucosa is the most highly permeable region of the oral cavity, and
provides rapid absorption and high bioavailability of a drug in a convenient,y accessible, and

well-accepted route of administration (Harris ef al., supra). Suitable sublingual dosage forms
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mucosa' dosage forms of the present invention. 30 [0173] The sublingual

mucosa is the most highly permeable region of the oral cavity, and
prov%e@?%%"ébsorption and high bioavailability of a drug in aPCT/US2005/005021

convenient, accessible, and well-accepted route of administration (Harris
iefate swithajit Switatite: sublingeat. dpsageifasmGONVQIRANSIRAI ienges, candy,
P S2005/005021..include, without limitation, tablets (e.qg., .
R R S Bl G s e
corgssitesofiliedwithbliggin idngip Sudtr syiste s greate @liesydoigbditigss the

ration.in ' ' fore th temically.

e AR R i g fr
PHtYEE i Rigasriy whrtsanéauidirmwiothsesedama s bassediadtiorer drugs
vandashinauabAnsanss feAMRARAIDEMIGALR AelER IR, WHR SR T mough the

delivery period requirements and/or less frequent dosing regimens.

DRGEAOBBI LS GOREAPRRIE b ReERtblGdPan (Peeud ingeiBle it abrorption and
hizgibbifgualbite; sapichabsorplionanskdnigh Rioavaitabiibnpia-fiug. Cofitabie
also.be observed.with buccal administration. Suitable byccal dosage
e R Rt BNy AR S AP et
dgisdwlvinglostolisdibsol)ing)leze ngedy,caddlys Hhe thetlike: Bothnthenbsiacald the
' . rior to the gastraintestinal
s L e IS R e
apsarpiior g breasilehierhaackbiity of drugs through the oral mucosa,
[&enetratio,n enhancers can be included in the dosage forms of the

Eentliniisrinsh horepessbtitinion duas hronse thaes) passthpengitationt
eAlitaTEcth e AR RPN MHERSRIACHNANSRRENEHAIGM. ol he{Rs,

that alters the nature of the therapeutic agent to enhance penetration

“RRPGIGEH the 8 %‘ﬁE&ﬁa%&%%éhﬁa%m%%ﬂ%ﬁw&ﬁe|ﬁ3@f\ﬁﬁtﬁ%@fraﬁon,

ofinfithtiappnhly akyatthdena@flaisryleeipesiapsotinoazang:diRnzatta Whrouch the

loride, cetylpyridinium chloride, cetyltrimethylammonium.bromide,
T T
13ysd sios piratidyl eholin demelitolmmbioody saivipatelimethyiledee, oleic

caGiiRhesRhAlM R RlinGi RONRIYRINMENR RAVSRFRIE. A%, %ﬁ[@ yleno
ethylenediaminetetraacetic acid ("EDTA"), sodium deoxycholate, Qg um

shisblrsrhesrbstiishgies dasibeharsthoxssiicirinamgihadeieaic. sddivasid,

Pﬁaémﬁt@’llﬁt Mﬁﬁd ] btﬁW%f&iﬁﬂﬁ_égeﬁWI%HiﬁﬁHé&g @té?d(i)i%?ﬁ&@%?@gig‘f?\%ue@éraaceﬁc
cer oxides and glycosides, and combinations thereof, 25 IV.

® 35&?#&2'2\[%1?? fPhie am%@eﬁw&e@wwﬁem%&m@?w%m

sedilimitating alfianesbdiwesilitylate, sodium taurocholate, sodium taurodeoxycholate, as

well as certain sulfoxides and glycosides, and combinations thereof,

IV. Examples

[0175} The following examples are offered to illustrate, but not to limit, the claimed

invention.

Example 1. Zolpidem Membrane Assay.
[0176] This example illustrates the beneficial effects of pH adjustment on membrane

penetration for a zolpidem dosage form.

[0177] The effect of pH adjustment on the extent of ionization, and hence, the extent to

which a therapeutic agent will traverse the mucous membrane can be demonstrated using a
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Example 1. Zolpidem Membrane Assay. [0176] This example illustrates
the beneficial effects of pH adjustment on membrane 30 penetration for a
zolplaéﬁ“dgégde form. [0177] The effect of pH adjustment on thereutentsohso2:
ionization, and hence, the extent to which a therapeutic agent will

niraverse ttlae%ma@owsgmﬁmbyanel cadnbe/denanstiatecusing @obdH WEA Avdeef,

K
BT S RS8R0 60 P et o
PEAEHpE Wir(xzo@mermasgay u"@ememmmmm brEne 66 2
dpaeslist m&mmﬁm@mr@a@&w&@%@ gce%gﬂ%r B aRP%ﬁatuacd

consists of a dodecane membrane sandwi ween a
METREARSHE LFs PRECHD ieac At e S Hsansptamed i desopdrensih éPhﬂseme

cnganss:meTATANE b i Rl 6240 Ty iR AIARGEmEN) Seen in the

membrane assay is very likely to be magnified in vivo. [01781 Membrane

[mysmaﬁ@@ﬁéf@gmmﬁ@grm&ﬁmﬁgr%%ﬁl uiions at@Rklak % §H of 5.8,

tvaI es of 7.8 were adjusted using freshl

kali
pl’epare %? T&% VB‘ Zigo] Mt@v %&W@QW&%@%&Y@F@W@Q&@ 1M
s%mblchd)pllzmé/&&wasabﬂmm&dlﬁ& aslm@ﬁ, R Muacetpte DYl achleved

uﬁﬂ g@%f%\ﬁu«)&(&% ag(?sln lmtbgé: e{at%{ LS afcsogls aCId% e %}%lagl The

was achnieve acetate solu
nm&t&%m&@ﬁé@m ﬁﬁb’@m@ha@@aﬁ@r@d}émﬁaﬁenﬂnaanmﬁmmme

biBRFRRRANS WA RERAHEL Y AGIRETHD 'ﬁ&&@%tf&%rlﬁ?&{%%tlﬁn QLzelRidem,

in the acceé)tor cell and is expressed as Ig“é ctive permea y in

TEAT R eframdng by consavmionintrabidanbalfw atserts eﬂéemes expressed

ammﬁahiw@hﬁemmmﬂ @@ﬁﬁ@ﬁ&@s@é{@@é@nﬁ)a%éﬁ/&v@& & RS ¥iiow, the
tive to a 8 }9 129% reI ve to a of 5.8. Figure 1 shows a
o o e e TS0 o S0 FoAeRg 75 rlatve o o

pkhehfiane b@%e%lb‘iinytonajﬂlhoISESfféhg\l&a Retmeabitity (R) wizetpideme
LR / 581986 9.6 7.845.3 20
refat %BWQ&@ %fl}fnd%;? de(xg EH cl;arl]nse TS%fﬂﬁY

Example 2. Zolpidem Gum Composm is example illustrates

T&B%@@ﬁ@g{]@}%@ﬂ{&@y@ gsac iqns, of the present invention [0180;

Zolpidem can be formul ewing gum composaéﬂo% as described

above. In
pH P, (cm/s)
5.8 19.8
6.8 29.6
7.8 ‘ 45.3

Example 2. Zolpidem Gum Compositions.
[0179] This example illustrates the zolpidem chewing gum compositions of the present

nvention.

{0180] Zolpidem can be formulated as a chewing gum composition as described above. In

these embodiments, the unit dose or serving of the chewing gum comprises from about 0.1 to
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these embodiments, the unit dose or serving of the chewing guru

co%rise)s/(}‘;gm about 0.1 to 52 WO 2005/07976 PCT/US2005/005021

about 140 mlﬁlﬁdrams (mg) zolpidem (as measured in its tartrate® €&IUfeomi))05021
preferably from about 1 to about 50 mg, and more preferably from about

alotd dtoul Zgrang. (Ingthepidmbodimentscthe unihaeseabmpRSes-fieMbly from

t 20 mg zolpide eferably from ahout 5 to about 15
o R S b AT g B e
ciypadéiegings chn et ddeechaptioveiiagestonas thebam i thatpiaynbpreferably

HOXPESEds 19 Aguvashed E}\f\@lyz"oﬁi%

81 ot-otherwi leased or absorbed
during mastication. [0181) In ano gﬁlé%%gé%@g’ Eleﬁ%o %Of%l R R%To abou

[ nt, the uni %se or
28rhing dehheBnaindpe ar cmprisessitbarrabo 08 ry hbewpetterhiy be
"waHpicie A itndaseolasmi aNdiRgLe RrafesaRly diomyabail 4§ to about

20.5 rug. In other embodiments, the unit close comprises from about 1.64

[09810 abowishRAmBoaalRige M MeeRase ioyak REiasahly gﬁmc@%g&‘fses
1.64 to a%o and more preferably from about 1.64 10 about: 8.2

t12.3m f
frorg 2oyt %L’Jotﬁai’%ﬁ,g%m wipglep in jigrseforgL guskmorg grefembiyhiggnypbout
1 gdditiemaliembedimentcthenbbilitose, cRmpiisRsacolHEes FoAOIBIIR M 47 o
fr e form and. salf form. (e.g., zolpidem, tartrate). [0182] Given in
T T A AR B R S e Bz s me
andfrompatfoubl), @Qll%boualb(ﬁ&ttﬂ_@b@% 28Ipigeny.(inbalidtever aldo3es. form4.92,
smgasyEed as fer it fraq Qﬁﬁﬁo%%ﬂﬁiﬁm@l%ﬁéqmi%%%gtcg'f%?é/soeﬁ?a mixture of

about 2.0%, and more preferably from about 0.1% to about 0.
zQpifere s ibrentemaBad 8t I9u8 otpiaelidenusatia@he skilled in the art

understands that the foregoing percent?%es will vary depending upon the
(P& u @i eoi s e Rsisiersstibras e m sharne Erslseispedéeirconiprises
18 diad: iR UTMIaioboas Wl 2R Bsdem teRaricansslaast ale Mred as per its
ﬁzoﬁldegﬁ']%ﬁswe . Ehefiguffer%i/tstemo of the zolggq’em chewing gum

EBNBELMBH BrEvTRy 5P T ARkt ArP RO eXced mprroRist Ao, about
0greferabbptalt (8asiahont Shodidemgrebpieter sy dpleastiabsst D@ gkilled in

Ipidem chewing gum was made.according to the

e P e Y RSB Sa epeae
sgzoerhbaNnidraeHilied. the nisadeef Fpyiddietedized 15 thorftaahiogniBliokgs well

AN QL ATAM ag, jal
. blendeg for 10 r%rlln%%aéﬁgcz!?laaeﬁ% Aégrst%lt%g%]P (0.0%%(5%%%%%@ﬂ%?ﬁ?m

AL EYH GREMRIEIRS OOKIIH SR g Bl srbivasnathsecerhel wisasrbgut 7.8,
prificabigdigxides Blans.with0:328 kernagnasiim Mearate, yasaddeginto

the mortar while continuing to grind. The ground materials were

[t1aasferedipten Mastiohach Aadihe-MQEATiNGS HRIBAMFNG DRI G, Silicon
dlSOi)I{ilC erﬁgéo%gé%qre, and tra%s&?‘errre in}#% ghe bag. The contents of the bag
ioxide, eh‘?é? Rsse ough a mesh screen, and then loaded into a blender
containing 0.810 kg mannitol granular USP and 9.569 kg PharmatgmnTM C. The material was
blended for 10 minutes. Zolpidem tartrate EP (0.034 kg) was ground with the silicon dioxide
(0.02 kg) using a mortar and pestle. The remaining silicon dioxide, along with 0.228 kg
magnesium stearate, was added into the mortar while continuing to grind. The ground
materials were transferred into a plastic bag, and the mortar was rinsed using 0.01 kg silicone

dioxide, and transferred into the bag. The contents of the bag were then blended for five

minutes.
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minutes. 53 WO 2005/07976 PCT/US2005/005021 [0184] Equal parts of

the blended bag contents and the blended mannitol gum base mixture
wertW&R4ed $6r an additional five minutes. This process was tepeatehs/nosozi
until all the zolpidem and gum base mixture had been blended together.
[Godiumegabpnate (Rid 10.kak sadium. RicaPanat ég 70.kg), gum acacia,

(0.4 kgf]#g))(anthan g,u'm (0.013 I%), an%%s%épr%er%ee egﬁz‘g%%p are theprxture
VESRIE T rabidatianaldig winisat s anerestificiatdiavtsdstatitl ) dndedpidem
afgi gtenbioesyd 01090 koksi ﬂl@.o§%u£%rﬁgﬂg§(§.§?g f‘%?,(rj SoFfim

bfoII Ws:tnﬂ(g%r | and artificial grape flavor S.D. (0.215 kg), natural an
SRR erA) RGP0, 106 R Ml her SO ik Bueh Masworme (0.072
B DO iy U AURAROUE AL 5 Bl
natuyr ruit type r) flavor (0. :
L 05 JEH e SR DM and
2Bt gighemaliayess Hibuted Megnesium sidartife:) didrkglwas Passeg), natural
abArgRiA #40 f)‘ﬂﬁt?fﬂ ﬁ%gﬁﬁ.ﬁ%.%ﬁ%ﬁt} 1%&?@?’5’ %Qﬁ%ﬂ%&%ﬁ Yise flavor

minutes. The blend was collected aced In plastic bags. Two

(Yt ukelceutniugs Rearion fadt s SURARO MBS trbetgd @3 abgbrb
bient moisture. The blend was then compressed into tablets. By using
“ﬁ:g%bé%’ Plensbwgsipatst Suatgie fhemsrbrigecp anddiesibbofdiderdrugdditional

1{iminzetpidemcsihne:aeid 18 0URe ) $abMk P Mirans »88 £AmRAIed 194
a cf"dwgﬁle%\igﬁggﬁ dckgﬂ% ge%ir\gclgsme of from abbout 751to about 100 '
microns, In addition, S HyR PaRigte Sheblmtd drtolierirkasairg in
pleftimtisgde Ssvthsihicorgetdedi¢oath é(?ﬁevag@paé&d@ﬁmlin@tféﬂﬁﬁiﬁ to absorb
' j . inders, etc.)..20 [0186] The zolpidem
ot SN MV 10 00 Ve
deperihrrprostdnsohn Ry asers 1MUipcsize o e de; 50865 BRELPOAMe bhewing gum
isCBaININSIavESSs Aligpihe %IEQ%EQP&QQ%%‘Q@%‘@%&%%%& h

t ,
chev]v' um composition into thé mouth, the subject chews the gﬁ%bv?i%tg% to
abouh é@%ﬁ

5a HAorhdmAadiiot i arsrassmasistnciteafiiscior shdwivhpying fom is

leabthat SriayadioutiRhmingtasaéiapREX mately i RYeiagR:@le of AhgUL.
bihddQ %; bout 45 chews per minute. The gum is then discarded. [01.87] A

typical dosage form of the zolpidem chewing gum of the present invention
‘ﬁs esiﬂ[éeg Q produce .an average plasma concentration of at least from
[ abéﬂut 20 t0 l 1?)%11{1 I%Wﬁ%%ug?acr%%sj% Q&Bf&fetﬁ? e TV R Bt e
fop eeptprnt afSnaegniipideH dhewinyg Guwgs,carsbe-sks(gned) tapsedieetances,
affBeAR ReakuRlazma concentwaion within the range of from about 30 20 to
about 100 nanograms. of%{(é)tlpid%‘grlﬁ3 peQrHrHﬁ?ﬁ}[%\?rlotgﬁggrﬁ%mvyﬁﬁmog%ﬁt%e mouth,
thﬁﬁﬁg)@é 4ews the chewing gum as is normally done with any non-medicated type of

chewing gum for about 5 to about 20 minutes, at approximately an average rate of about 10 to

about 45 chews per minute. The gum is then discarded.

[0187] A typical dosage form of the zolpidem chewing gum of the present invention is
designed to produce an average plasma concentration of at least from about 20 to about 300
nanograms of zolpidem per milliliter of plasma. For example, a 5 mg zolpidem chewing gum
can be designed to produce a mean peak plasma concentration within the range of from about
20 to about 100 nanograms of zolpidem per milliliter of plasma within about 5 minutes to

1‘4‘ /) [a) ' 1 r or - 5 ¥ 3
about 2 hours. Similarly, a 10 mg zolpidem chewing gum can be designed to produce a mean
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about 2 hours. Similarly, a 10 mg zolpidem chewing gum can be designed
to Rjrg%(g:_eog mean 54 WO 2005/07976 PCT/US2005/005021 peak
plasma tYhchtration within the range of from about. 100 to abBUT/B08005/005021
nanograms of zolpidem per milliliter of plasma within about 5 minutes to
for deIivgz)rihg zolpidg %g%ass Qﬁuélgir’g%’?d%gg’&?%t?’\l@%% 'ﬁ,ltﬁé%hewing
gacompogitions are capable. of rapidly delivering zolpidem with low
ii%%er}gu bject vgﬁﬁ%ﬁ”@ﬁ r%xgtjrél r%ssmo%nﬁn%fd% A pALRYEESRdE Rt srr e Rmiont,
fgigb%ﬁé’fm @ggmmm uimf Wﬁmpﬁfmﬁagmggﬁﬁaﬁmag&
BFARE My V& ANoK zolpidem.enters the bloodstream
within about 30 m%nutes,%% minﬁ?e%ﬁefgt%})lr?u?gg?% yrfi%ﬁﬂl%g}gszmﬁi@?&?’lm low
IBEIER SHioHH Boigu e iormimitas dmemadiside nvis metedsed from dhe O ime to
reagiciic mxainpie Bladalpidantabist @omReseNs, A8 THIS sxample
LS SR Bigmount o

Jlps rates ttehre Ié)g\f-(gé%solvmg,,qulck-dlssolvmg, and chew.

ta let compositions Sf et bR rigrITo s dl Zipidem! 6anitbeges, 10
Hipnisictedinga, abletconipasiton 23 descibetabeygadn, hese. 45 from the

&mbodiments, the unit dose or serving of the tablet comprises from about
0.1 to about 100 milligrams (mg) zolpidem (as measured in its tartrate salt

Hosmmpseterabiy 1 to about 50 mg, and more preferably from
aboui% 2to a‘t?(?ut Z]Eé)?nagg.%%%?ﬁg)rﬂél WB8iments, the unit dose comprises

(B abbhie oxemabolivstatentrospidedinspreferapliciramsalai 210 AReUble

zdbpitigh amereers,hiafarabbftomabout 2,40 about 10 mg, e.g., about 2, 3,
4,5,6,7,8,9, or 20 10 mg. In%rtic#a%/%rnéferred embodiments, the

[ersipdosRiBavRNSeSaEase1AE 29 t is less than the dose
typically used in commercial gra?%&%% %@%‘%%%%8%&3?%8@’6 rAige ofn these
egré)egdggﬂ%at@giﬂﬂi P anserdes of Hedrbis gtmpyticitfias shelias lawasout 100

mybigabilityof rolyidcehs QEDHRBsUR SHGH: WQ@@%&%%@%%‘%M fo%o t1to
3&99%%1% ab I%ErSemI%tzPIg#d m are preferred, with unit doses© about 4
mg zolpidem elng%ar?lgug%f}ﬁ’ré?gwgdﬁoékﬂ‘ét 23 Bigipiaeriefoneastinptats, the

Ui des frept Bty wowiontBeRE 0w eighidcan ReradsRdas BYAIA98 about

190S ANERROHRIDATMAYP ted t "washed away" and not

| §therwise r,elggétfed o absor%gg&%eu&?iﬁgoflgbg(gfl%ﬁs‘s’@ruﬁ]&%ué diofs 3, 6,7, 8,9, or
&tidARERIE9 praferetiveiedibouimbntntiielonitdapeios sening OflhRien

thialiaesamprite adieMAbaHtu0.8 h 19, AhoulAP M9 zejpidem in its base

ofrm, and more pr,eferably}#rom about 1:641tp %ﬁ%&atgf %Héj Y SisSiprparable
BOdImEE AREY rdLE Qi ihsresutipomiaipes WelavlawautdBHIMGF drug

absorption. In such embodiments, unit doses of from about 2 to about 5 mg zolpidem are

preferred, with unit doses of about 4 mg zolpidem being particularly preferred. Extra

zolpidem, for example, up to from about 10% to about 25% by weight, can be added as

"overage" or as the amount that may be expected to be "washed away" and not otherwise

released or absorbed during tablet dissolution and/or mastication.

[0191] In another embodiment, the unit dose or serving of the tablet comprises from about
0.81 to about 42 mg zolpidem in its base form, and more preferably from about 1.64 to about
20.5 mg. In other embodiments, the unit dose comprises from about 1.64 to about 16.4 mg
zolpidem in its free base form, preferably from about 1.64 to about 12.3 mg, and more

preferably from about 1.64 to about 8.2 mg, e.g., about 1.64, 2.46,3.28, 4.1, 4.92, 5.78. 6.56
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zolpidem in its free base form, preferably from about 1.64 to about 12.3

ing,,and more preferably from about 1.64 to about 8.2 mg, e.g., about
1.%@?%6,"?5& 4.1, 4.92, 5.78, 6.56, 55 WO 2005/07976  PCT/US2005/005021
PCT/U82005/00502_1. 7.38, or 8.2 mg. In additional embodiments, the unit
doe %&ﬁﬁ?&e@d&ﬁ!&m f@ﬁlzmimqi@ﬂﬁ, _ﬂlﬁbfﬁgﬁ basedenmand saltdorare o pidem
(& Bec2RRIdRM Mt@ﬁ%l@ﬁgé} Z%iv%é rlr?%v?%l% t percentages, the

zolpidern tablet composition COMprises “Hout: 0.001% to about
Q90 zalpidermninyha r chosen form, measured as per its free has,,,
g é L[D?)i preferablg{ ro?ﬁggé@&fﬁgiaéo%g -%%8&%%?%%lﬁ?§fé‘?ﬁmw%ﬁ’pm about
‘ § T HbBizaimderatia stbtmonechoeterably, drem ARt L% 46 base
abolitirdi%ebln semessmpodimen 1 4.0% zolpidem is used. One
skiled in the art understands that%llgf%(%tg’é?r%e é?é%% gBeR AP, 0% to about
d epoéﬁgl(li ng uPSHEtE BRRTEATarstireel 617 spiblewh iz cd, shacsnowatints, sbout
48ipigemddesineddn the finakiormuation.aswell hg Rarticular :
eleassrate.qf29'Ridem desired. 10 The buffer S}S%?g%hé@é% ZolpigeRgntages will
tablet com position pr %d%% TP A cotvidrmniiizedk desenuhuat lefrstipidem
depisidt . g dferblaiiylatiteast abliutdb tanshmerr:REearably 3t E%"}?}%Qp e
The(BugiterayQt Sad ). 2%%9191% ﬁlgt\/\(’;b%s%%l .|r(1?g tablets: (0193) A zolpidem
esl%w-%%%olving tablet was made accoramy to- tH8gRb i Brecadivrey pibin
ERI }‘?Fitté'éﬁ‘é‘t@-%lgl?fww RiJoasstpasSer dhdough BB aMcast about 9
(sgregmuand then loaded into a blender containing 0.810 kg mannitol
granular USP and 9.569 kg sorbitol. The material was blended for 10

minute Zolgitpigeimraiiaitvilo(8BR4:kg) was ground with the magnesium

stegyate (0.02 kg) using a mortar and pestle. The remaining silicon
& ig de% %?@ﬁ%éevlgi#&‘é‘%w&‘?ﬁé@‘?%%m wBedg raewing adtheddtitoning procedure.

Maghesimwtiteeontis®ing 3o ay) Rehs3RsEbearaund, majerials NS tg%g%%g ?(gjaded

s rinsed using 0.01 kg siliéone

e B ' - an mortar w.

dioxidgégrfga trans r(lrgjé8t ﬁ% %%mbua@. SFHE R MER @ PP daparbiothdhe
MBiEHEetPrd s HT R 10004 T drjdahartse theien ggﬂmg%ggﬁ{gm the
mapaktherbipased oanaialmi re _blended for an additional five
aminutes. Tt%%s %:(ocess %Qiﬁgggﬁg?gﬁ ugrllltl %ft?ﬁ'edé&‘iﬁfimcfﬂ%n dioxide,

m§n‘ﬁﬁ6 P tg)gé%%eﬁéghsﬁéﬁﬁ%%r%wm@(ﬂmﬁ wmrcarbbiat@ 0kl to erind.
Thgyroodinmibiaarbenatad 354 ka) ja kg), xanthan gum |
0.69-93 3k and ,a&gartgmﬁe%%p.on, Kg Weﬁrtg@tzf%e’r?g%f?lé3 ed inta 1 %Sﬁ%%ﬁ{g’rsmg

with natural and artificial TAVETSSiibienbre Hreteontentn otb ity 6:09Ghon
bigeded Smdbis oiowide. The flavors used were as follows: natural and

artificial grape flavor S.D. (0.215 kg), natural and artificial cherry flavor
[0{8408kayatradsal the blended bag contents and the blended mannitol mixture were

blended for an additional five minutes, This process was repeated until all the zolpidem and
mannitol mixture had been blended to gether. Sodium carbonate (0.110 kg), sodium
bicarbonate (0.570 kg), gum acacia (0.43 kg), xanthan gum (0.013 kg), and aspartame (0.072
kg) We?e then loaded into the blender with natural and artificial flavors and blended for ten
minutes with 0.090 kg of silicon dioxide. The flavors used were as follows: natural and
artificial grape flavor S.D. (0.215 kg), natural and artificial cherry flavor (0.108 kg), natural
and artificial fruit punch flavor S.D. (0.180 kg), natural cherry WONF DURAROME® flavor
(0.215 kg), and natural passion fruit type DURAROME® flavor (0.035 kg).
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30 and artificial fruit punch flavor S.D. (0.180 kg), natural cherry WONF
DURAROME(r) flavor (0.215 kg), and natural passion fruit type
DUFNSRIETS flavor (0.035 kg). 56 WO 2005/07976 PCTIUS2005/005021
PCT/US2005/005021 101951 The blend, was passed through a #12

[NEE s@i(%@hlamh@pakﬂﬁhtﬂxﬁdlglﬂaaﬂ %‘%ﬂg%@éeﬁéﬁm kﬁ{%ﬁﬁeﬁdg@ E‘ogrjé%{ drertldditional
y ¢ § (o) a mesn screen and added 1o
e e o e

the blend and
Pkt o plastewbigsnduddosifivagihdesioorniibags Wesadiased AN i

phetielastic hags i9,ahseR gmpfient moisture. The blend was then
ag%)népressed into tab%%s. By Using this pri llléﬁ?ré‘f%%i Doaiagie haghiéeabsord
L RVRUER T E@?%M%mmmww@ﬁm@@?@y%%mm the

aNHCIO S reslCQMPay /BICA VRl article size of from about
5,10 about 100 icrortlﬁsl._%irgy additigln, thgﬁa\/.eérjgig%/pésr . é%{:%eﬂﬁg%gzo

in the sTow-dIS8ETViNg: BIEYid Raag® thua srérdualzootieoaveragey pastitieut 100
nsizerof thesdditien, ingradiapiseigie GUELPARSBINAGES AR SIEL IO A 1o 1o
t@p%gﬁlgjgiﬁéna‘%%/v-dis 0 vinﬁ taﬁgt was m.aﬁe according to the §

formulation shown it TabIe s Sia thEFoiSHARY Bivkeds e T araebase, binders,
e@e)parate blends of silicon dioxide with zolpidem, sodium bicarbonate, and

sodium carbonate; mannitol and sorbitol; and spearmint flavor, sucralose,

@t%@r?e%éﬁf?&ﬁ@%’é@%simﬁedmg weke wiepaiesho bRy eSS utation
T R R e O B e Sl it

tlle d was then compressed “into tablets after
Z%H%%% R LHE i Asd sadian rebanetagespaitticiedsiasiof A8 déhrmint
figver, acipidem}intiesiDwidissehd ' ut 20 microns, which is
sdessdhan or e ua{lbéo the avera;%wﬁm%%ﬁ %}%gt)ﬁgm arrr“f((afr i%%eré}ﬁﬁeeﬁhﬁends were
. e.g&guﬁ‘lmbaes?g,a Iﬁ&é?g,t%@y?ﬁgl%ip%lﬁ%ﬁgé@wmeitawﬂﬁeﬁ56mpressed
g dabitie 313 ohting fablohmasaiiaowiiR0 B8, ' hese
sﬁ@tglle@%qigrcgo&yg v%léylﬂ{a e}%out ﬂ'_]l.OSIilg imé%)S }oﬁ Iov%% Eﬁgjﬁgﬁr%‘%?%% average'paf.ucle
administration. Table 2. 2olpidern LI AIEBRRrtaBe v AR ttietiems, Which is
leftaniar *ORltiQiartyaEnp Bk iQuartitytg)-SaduaeGamonals, NE,
biddeR08: 35 77900 S el P 23.000 483.0Q0 artrate, EF
0 %%gg_go 2?0.000 SP 4 .oggr gagg%ggégg’i%%@%o%ﬁ?ﬁ%%%ﬁt‘é‘p@é}ﬁﬁws about
"B %%ngg gable. These tablets dissolve within about 10 minutes following sublingual
administration.

Table 2. Zolpidem slow-dissolving tablet formulation.

Material Unit Quantity (mg) | Batch Quantity (g)

Sodium Carbonate, NF 17.000 357.000
Sodium Bicarbonate USP 23.000 483.000
Zolpidem Tartrate, EP 10.000 210.000
Mannitol, USP 40.000 840.000
Sorbitol, NF 136.000 2856.000
?12315:1 & Artificial Spearmint 6.500 136.500
Sucralose, NF 1.000 21.000

Silicon Dioxide, USP 5.500 115.500
Stearic Acid, NF 3.500 73.500
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NF 1.000 21..000 Silicon Dioxide, USP 5.500 115.500 Stearic Acid, NF

3.500 73.500 57 WO 2005/07976 PCT/US2005/005021 | /Magnesium
Ste¥fat893¢P 2500 157.500 The hatch quantity formulation prope®S200s/005021
23,000 unit doses ~ Zolpidern (]"jet-dissolving tablets: 101971 A zolpidem

quick-gigsalving f as;made apcording-to-the-folloying-procedure
Mannm%%%wg) 9t blended for td Fifiutes. |
Sodium carbonate’ 5 {0348 R§§ <ot Im Biedsonate (0.165 kg), natural

peppermip AaNar (&2 £:59); hatural menthol flavor (0.025 kg), and
sucralose (0.020 kg vged?g elr?ge%%zgﬁarately for ten minutes.

ﬁé%ﬁ ;’j{% ﬁ?@ﬂé%ﬁ?@ﬂm@)}%ﬁu@m@mmaaﬁf@ﬁgfg -@?’lﬂi‘ﬁll\ﬁ@ﬁ% procedure.
) ro 912 mesh screen.
@ @Gigmgwk%%%ﬁﬁﬁ?zﬁdbgggg% LY e%#gc? 2 t%fﬂg}!&ggeéqﬁan carbonate

nded mixtures were then a together and

e
éﬁ&iﬁgkﬁ‘iﬁé‘i’ﬁg@ﬁfg‘tﬂ%@&Fé?tk@,avéméeepawttuﬁatsﬁmcﬁf(mezmgmgmm
tethpolpiden) i ,Hliﬁksﬁﬂﬁﬁ%\éimoﬁhk%%' Ojpicrons, as .
SAMRRIed to.a. ty Ilk%)q verage drug partic egiez%)%#é r%?% %688{1%@5?% ten minutes.
ab%}l% 100 Srﬁ?é?on@'%’ RN Ap8 et fartals dHiste ety & orcthlerdietin tie
Tineletisdohringurabletisigss tameriegyahio the LRYRMRAGS:RALIE '%e%z%e%f added
{hesarisl RUSdeIS {8 gmal ase, binders, etc.). 101981 A second
zolpidem (1uick-dissolvmg tablet was ThadEHEasriing tharecraanpginnsize of the

FBEH SwrPiRiGeam) dnghearmiisiedoHowimtpriot adive Th ree-aeRasRRISRdS, o
wliceRAigd ' ' ' bopat d sodium »
AN A O o dain. o

TSV BREPNS%E, thiriumin Bectrstedisrobpuyidontisded thraseanslloste
sgodignparinie firepaned cThertheediands %V[%ﬁr?%@@ %%d%?&%?éé?'y and

mixed to form a single blend. The single blend was then compressed into

[tHBRits Afterdadtinlpiosn2QuanteabumiofBity vBY MBS BRSO Solration
Sﬁg\%qgef%ggcle %%glfglvg.dru gil.e., zolpidem) in the quick-disso ving ™ '
tablet is about 20 microne, h iR IeEEs Husr srrsgriabisndse taibicagdioxide with

zﬁgﬁiﬂélé» spiupt b onptdemid godilierit4{thora@URRASS, DIl d6#5iQtGg The
ORI AVRY 250.mg. The pH.of time tablet was about
e S e o

9.8 and remained stable. These tabletsdis

I SRR eRRedioRhohrFablends ZolpitesamdiekyMisSONMImixed

iabiet deinuatiai. Maleialbe{a AR, RalEh RHARN (G Sodium
C rbtona}e NIT 1.7.000 357.000
content imitormity. By using this procedure, the average particle size of the drug (i.e.,

zolpidem) in the quick-dissolving tablet is about 20 microns, which is less than or equal to
the average particle size of the carrier ingredients (e.g., gum base, binders, etc.). The unit
weight for each tablet was 250 mg. The pH of the tablet was about 9.8 and remained stable.
These tablets dissolve within about 5 minutes following sublingual administration.

Table 3. Zolpidem quick-dissolving tablet formulation.

Material Unit Quantity (mg) | Batch Quantity (g)
Sodium Carbonate, NF 17.000 357.000
Sodium Bicarbonate USP 23.000 483.000
Zolpidem Tartrate, EP 10.000 210.000
Mamnitol, USP 40.000 840.000
Sorbitol, NF 103.500 2173.500
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[ [ i Tartrate, EP 10.000
Sodium Bicarbonate USP 23.000 483.000 Zolpidem
210.000 Maunitol, IJSP _4 0000 840.000 Sorbitol, NF 103500 2173.500
58 WOWHE/57976 PCT/US2005/005021 Crospovidone, NF 12:5082005/005021
262.500 loscarme lose Sodium NI 11500 262.500 Polyethylene Glycol

00 T Naturgt & Artjficial-Spearr
3?50 ey a_snicé% ﬁﬁxﬂg@&f’ 8 5065998.500
Magn &ﬁ%ﬁ%@@éﬁ%&&oﬁrm 000 63.000 Thesbatch quantity 242 500

formulasigalignR2d1000 BHbdRses. Zolplq%rgf)&hewab}}iEEE!ELJ'T Etsm Egiqé dguire; i
zolpig T

Magr é%isge%tgg@’ﬁlsﬁﬂmlkg) was pad8éd through a #20meEh

screen.-and-then loaded 5 into a Blender containing 0{810 kg mannitol
granul%i#clﬁ@@,, 91669 kg sorbitol, and U.020ggg stearic |acid. The Hgterial

")/II

was a@gg&gg%gcg r{ygptes Zolpigem toug1 teEP-(0: AR

Wlth nnnnnnnn oh:\araft:\ n ﬂ" k”‘ UusSl g mortar

e Tmaygi IeSttHm-steaf

remdli %@ﬁ%%tmﬁlong with 0.2280a9 magnesium stepralg Was
addetishtstaEHD Fearvitilepoontinuing taigred. The ground materials
were transferred into a lastic bag, and the mortar 10 was rinsed using

he
0.01 kg &iRadsia fﬁﬁ%ﬁ edAbletansferred into the bag. The contents of t

f the bl ded
Wié’glweﬁezbﬁmmebl&héﬁdbfl@ftim%t%%ﬁe 2008 7 e‘cﬁﬁ%? B 5%%1'3??’

nded itol mixture w
MR ERRISHE Ao Plene e)pwgggg%wﬁé‘@é@téa%ngﬂaﬂcmmzahﬂld&lmloaded
inina bierdenitohtminitgr6. &Hﬁklg&ﬁmbiﬁﬂl deshingesher oSed 'H%L%%%‘%Eﬁf?o 020 kg
Sté@l‘;f)lﬁg:lﬁg)ﬂm&{éplé] Cgl ngt tf% ( %gt%gﬁﬂ %rlglaagr?lctartrate EP (0.034 kg) was

xanthan gum (0.0 13 kg), an asp r
ground with the magnesium stearate (0.02 kg) using a mortar and pestle. The remaining

silicon dioxide, along with 0.228 kg magnesium stearate was added into the mortar while
continuing to grind. The ground materials were transferred into a plastic bag, and the mortar

was rinsed using 0.01 kg silicone dioxide, and transferred into the bag. The contents of the

bag were then blended for five minutes.

[0200] Equal parts of the blended bag contents and the blended mannitol mixture were
blended for an additional five minutes, This process was repeated until all the zolpidem and
mannitol mixture had been blended to gether. Sodium carbonate (0.110 kg), sodium
bicarbonate (0.570 kg), gum acacia (0.43 kg), xanthan gum (0.013 kg), and aspartame (0.072
kg) were then loaded into the blender with natural and artificial flavors and blended for ten

- minutes with 0.090 kg of silicon dioxide. The flavors used were as follows: natural and

artificial grape flavor $.D. (0.215 kg), natural and artificial cherry flavor (0.108 kg), natural
and artificial fruit punch flavor S.D. (0.180 kg), natural cherry WONF DURAROME? flavor
(0.215 kg), and natural passion fruit type DURAROME® flayor (0.035 kg).

[6201} The blend was passed through a #12 mesh screen and then blended for an additional
15 minutes. Magnesium stearate (0.114 kg) was passed through a #20 mesh screen and
added to the blend and blended for five minutes. The blend was collected and placed in
plastic bags. Two silica gel desiccant bags were placed around the plastic bags to absorb

ambient moisture. The blend was then compressed into tablets. By using this procedure, the
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kg) were then loaded into the blender with natural and artificial flavors and
ble%e%fg/r ten minutes with 0.090 kg of silicon dioxide. The flavors used
were as t3MOWE! natural and artificial grape flavor S.D. (0.215 kg)rnstunaloosez;
and artificial cherry flavor (0.108 kg), natural and artificial fruit punch

IVRACD DD, 1180 dighermtigrale hRIRYAWIO MR URARMEX) %gggg%gryicmns, as

f(oR ke -Datural passion fruit type DURAROME ' flavor (
[02%1515]@ T%%aﬁt%%@ Wéggrggesslé% ﬂ%?ﬁﬁﬁ%ﬁ%@ﬁ%&w aberthdly microns. In
%Pg%g;@ F“éﬁg;f@gg@ggm sizB Q(:ﬁthutmsg Mage Wﬁ%ﬁ@gﬁ;}qs(gsﬂs%ﬁ%ﬁlg}r\gggﬂ o
thas Hea; : .screen an Jed to the blend and blen

for five mi%?ftles. The blglr?o? %va%cgloﬁfgc ggsa%ﬁ'p%%&?fﬁ’ Dirdare 8495, Two

[elcA gahdes) ced around the plastic bags to absorb 25
arr[:ﬁent m%%ﬁ?é&hﬁ%%g%&%%%&ﬁgﬁ ([‘38%rﬁﬁléts’ﬁ&@m”tﬁﬁe{@.‘B?ﬂuéi&gfor

TRIESFC R B A I0g810%9 18P BT ISRDOGM0F02:hANBIASD 1o into
tpautiolésine abibe diugs e <ol b chewaRie (blet s about 20

I
one P - 1 -
rug particle Siz& g ffgrfon-medicated

@écg?gg a;blc?rgfared to a typical average _ :
ibout AP kRl BoPRRERiely Hcretifrsee ke alebayelPartidiewize afews per
nifeieru ivthie offewalslentallefis:IessthamenSAURL tﬁsg&?vﬁ%’geggiyg% fligle

' rHer,jngredients (e.q., gum base, binders, etc.): %O%?%%%mouth’
e A I SRR e Fosbn e eslivn bt s gibfors

disaeftinet sPibomniger fcttirhinstanaesd after the introduction of a
chewable tablet into the mouth, the subject chews the chewable tablet as

[G&Rbribyreramdanigs fmyn b themetioatedabyne oishewahletaklel Al designed to
: h i .
pRcoMMAEl a0 AVRIRIR A1 ALARONTR R A0pL 45 6 aﬁ%%%éné%ms of

” I%%ertain other instances, after the introduction o
9 d&; HOBE,; ngf B}gﬁfﬁ&m Wi?gtﬁlﬂeit @mmmamebﬂenmam%ﬁigmd fo
preithery swakowsiwpidethe A8o8iss@tyi ws after the tablet
nzﬁ@ﬁr@ﬁ%&%’z%?' .@203{% A typical doc;age forr%lg ogf)a[tl}%\l ?g%fé%%?g ?éettSfaﬁ?](@lt 100
présent invention 1s- IégFg S8t HASEisithin abers§enitasenso about 2 hours.

SiEghebhedfioneofoltitEastdivn abbut Afie @b 300 AIOBIBIR [g% ma
ple, a 5 mg zolpidem ta fet can

orelpidare:PermllfiteL ol plasma. For exam :
) QﬁﬁdeSi ned tt%ﬂ!.lllg{%qr%& Sgoe? %O-Irrﬁ %anrlll tp?e)éﬁt%ﬂ’é’ﬁﬁtag 00 Heeperatis e (vehpidtme per
NG #??W%B’M?@téb@um@m namadranissof zolpidem per milliliter

0% lasma within about 5 minutes to about 2 hours. Similarly, a 10 mg
[ ﬁidéﬁ?ﬂ%%@& apPpEtirasighibd poeproducendomenrvideakeRR AN, reliable,

pragivegnitapemsthinsths range i aRe=1olo 100 to, about 300 nanograms
lZolpidem per miliiiter of |asma%vi_tr$?tr?y ﬁé‘oaﬁffsmt%lﬁ%i%%*&u tably, the
10U, BB B0 T PRak Ehodrivissns zalyidresentitvention prgvide
vamsboityanient s efiaitmpiastictl a0l ARINGSS SYSISMIAASIVEING, 1 .o
m&%‘ﬁ&ﬂ?m agross the oral mycosa. Notably, the
astlia concentraiion (Tmax) so that a therapeutically effective amount of zolpidem
enters the bloodstream within about 30 minutes, 20 minutes, 15 minutes, 10 minutes, 5

minutes, or even within about 1-2 minutes after zolpidem is released from the carrier

Example 4. Zolpidem Lozenge Compositions.
[0205]  This example illustrates the zolpidem lozenge compositions of the present

inveation.

[0266] Zolpidem can be formulated as a lozenge or candy composition as described above,
In these embodiments, the unit dose or serving of the lozenge comprises from about 0.1 to

about 100 milligrams (mg) zolpidem (as measured in its tartrate salt form), preferably from
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iti [ livering zolpidem with low
tablet compositions are capable of raplqlly de _
inter-sub'egt variability in terms of maximum plasma concentratllon
(CW&)@O MY tH time to reach the maximum plas:ma concentrati@nA1saXhoso21
so that a therapeutically effective amount of zolpidem 2&_3 entersltohe .
WoYdstoedhaivithinabelindt: mﬁl@iﬁﬁyagoﬁillgmﬁtsz goﬁ%%%g}::% elgs})giéﬂ ,

' ithin about 1-2 minutes after zo nisr '
%ﬁ%@%ﬁ?g@)ﬁg&%ﬁ?}ﬁ?ﬁ 3&&?&%@@%@&@@i@l@@@@ﬁj@f@ribly
HeRTsBRU Rt e thedzolpidentionenge somRASIgNsof tf@lgé’eggn ot 2,
e i
é:omd%oéition as described above. A Hhese enBuY )

(OS¢

era. ) : Q00N R Shut
NG 0P HTBH B2 et dhapHisedootypiibinsed to caiausdAD0MIgSA:
rekdulindyin messcER B il S G prlersty fom 60
\%9,%905/ 7976 PCT/US2005/005021 "about 1 to a out ) ore
1(|)orefera oy S g%?)ﬁ%“fé’%%ﬁt@??ﬁ@?% Btﬁbﬁh@nbmﬂmmm,utlxh&ifmﬁ of from
apRIEE dorMoriss siyanimbonthR: ireroesd 30 ManzoRident a%g)%{teia%))g Zto{;%?efg being
1 and more preferably from about 2 to abou rg,
pﬁ%wﬁﬁlg%%?&ggdﬁ@‘n% 2Py degmyfor §iigple PaffcErarbpre et about 25% by
el bogHH BN i rose ormptisass (95108 2RISR 5 955

- ip gommercial oral tablets, but possesses ~
Nk A o O S.ﬁ%%%’%%%E{;&Paﬁté_%léwléffg}ffmmﬁcmon‘
. - iability of d absorption. .
Y L S e
abg)%%qr% nge é\]ﬁw’ftuﬁ pelpidempn ifs basmyfowipetmbei ngefbﬁgﬂglﬁ@%i/abtout 1.64 to
ahoref20re i itratel Rt BuiiRn ARG H@sé%&ﬁr@isaeb%n}%g%%ﬁfﬁg?%m 16.4

9 0 weight, can be added as "overage" or as the am
m%%@?(%éé%%%%é Rissshosgy Biiyebdy dramt abamsrividd elmasdd. g, and more

Prafsedriciraeimgiofengesisselution apdigimastealion sI207] 1 nalber ; 5
[ t, ' e or serving of the lozenge comprises from _

e L e L e o i

in%8%%§WO@W.GWW1%wt(2@=5mgidbnmhﬁnembodlments, the unit dose

prises from about 1.64 to about 16.4 15 mg zolpidem in its free base

[0%’ DrETE b letedip aliseur a6 Ao zaltpideh dddang: anshiaien E@ﬁ%f%g%om
abfrord @66 tdlab4o 8oyt §iadtd (& Yh xgel%‘tcjﬂi()?s%i]ae ﬁ?g%t%@z%h??@ gsaer iis free

8.2 mg. In additional embodi

o BRI e DErbRALsh (e Bt fom: entbisaly f06m (B4 1.0% to
aboig| Bibnmberstiitedold POSLAHYL R L WEIRNY @%QS@,@%??’ e %9 Lgﬁ%e@@})odiments,

O O o e oo 1008
: zolpidem (In whatever choSeiribiriribestvedestapds ieiffae foregoing
percentages will vary depending upon the particular source of zolpidem utilized, the amount
of zolpidem desired in the final formulation, as well as on the particular release raie of
zolpidem desired. The buffer system of the zolpidem lozenge composition provides for a
final salivary pH in excess of at least about 7.8, preferably at least about 8.5, and more

preferably at least about 9 (e, g., about 9-11),

[0209] A zolpidem lozenge was made according to the formulation shown in Table 4 and
the following procedure. Three separate blends of silicon dioxide with zolpidem, sodium
carbonate, and sodium bicarbonate; Pharmaburst; and spearmint flavor, sucralose,

magnesium stearate, and croscarmellose sodium were prepared. The three blends were
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eferably from about 0.1% to about 8.0%, more pre

fbrisr‘r:3 ;%;Tﬁ’l%% to gbout 7.0%, and still more preferab!y from about 1.0%

to aBGU*B749%479h some embodiments, about 4.5% zolpidem is yeedi<M€nos021

skilled in the art understands that the foregoi_ng perc_e_ntaé;ei ngn\f%t ’e

e e st i LA R,

: =sired in the final formulation, il as _ .

?gtégtgeg}%%%goﬁ g z[g%l%% 88%%?88%%%&%?@@@@@@ mnemm@eliral a;ztage

133 elgsieoph fositio @@m\ddmﬁﬂ]gig@hé%ﬁ%@r%e%gﬁ A ec';r% }% ’egas S%%mpared o4
least about 85, and more | . | -

gjggtﬁ gv(géagg,q{ft{%‘g%%}i)ﬁ ﬁ%ﬁaéjé)f%aﬂ? Fﬂlgéttﬁ Rﬁ)ié’hé@(\/vasrmadén addition, the

AEBraRR i aRe ol dtienishionnzim Jaklr 4 and 30 ha {gl{ggvéggmga paricl

B EERG lepds of silicon dioxide with zolpidem, s
?ﬁgﬁlﬁ,&ﬁ; sodiup r%{ %itgégrb(gr‘%;[e ;ai?hlglrrﬁggrﬁu?éﬁ)aﬁé’%b@éﬁﬁ%ﬁhﬂﬁvmch
O

SUCTAI0SE; N RedinPEehtatdommecros chnmet 3se SesiaMN IS io. These
lpreparedisTne: thige biends v %ﬁl@l@s\%(ﬁo%ggaé?%ﬁgg%a% a‘%’?ﬁ{%‘%‘?ﬁﬁle
PCT/US2005/005021 screened separately a  mixed 1o _
Teledt. Thepsingleobiend mastagh.compressed into lozenges aftgr testing
for cohtent uniformity. By using this proceqlure, the average particle size

le., idlam) in the Tazenge s about-20-microns,as
of the drug (i.e..vqlRislq g pﬁr?%

com AR Gpg npafféhmllﬁw (2)
abou ﬁéig%%a‘%‘?%ﬁd&ﬁition, the 5 averkig@oparticle :#lze_of e gogg in
geni Tic

the loZengeniBiessdhan @rrgual to the avarage particle A0

[ i tc.). The unit weight fo

w&@m@mm abBP9-3 mintites folRiRp
hi¥ration. Table 4 Zolpidaidogenge rquj%@giqgo -

1Viatariasddnit @RIy {mY) Batch Quany o Uuué;gg&&% N

170)’%-;3517\0'%%%8% rst B2 13313@G500

5‘7’3’@ %ﬁfimhnﬁfffg?ﬁﬁgﬂ%%gg gﬁ%?ggo Natural & Artificial

Speafiwless00F136.500 Flavor 1.500 31.500
Silicon Dioxide, USP 5.500 115.500
Magnesium Stearate, NF 3.500 73.500

The batch quantity formulation produces 21,000 unit doses.

[0210] The zolpidem lozenge composition of the present invention can be used, e.g., for
treatment of insomnia. In certain instances, after the introduction of a lozenge into the

mouth, the subject holds the lozenge underneath the tongue and either swallows while the
lozenge is dissolving or swallows after the lozenge has dissolved. The lozenges described

herein have a very rapid rate of dissolution, and are capable of dissolving within about 2-3
minutes following sublingual administration.

[0211] A typical dosage form of the zolpidem lozenge of the present mnvention is designed

to produce an average plasma concentration of at least from about 20 to about 300 nanograms
of zolpidem per milliliter of plasma. For example, a § mg zolpidem lozenge can be designed
to produce a mean peak plasma concentration within the range of from about 20 to about 100

Hanograms of zolpidem per milliliter of plasma within about 5 minutes to about 2 hours.

62.



10

15

20

30

Sucralose, Iti?F | 1.500 31.500 Silicon Dioxide, USP 5.500 115.500
Magnesium Stearate, NF 3.500 73.500 10 The batch quantity formulation

pro (18L& 19800 umt doses [0210] The zolpidem lozenge compositionfoosoz:
the present invention can be used, e.g., for treatment of insomnia.. In

;M@%ﬂﬁggﬂ&mw siodfidethiinitpduationiof & l0rengB A0 Mk MOUD, 15,
sathelds, enge underneath the tongue and either swallows
while the |oz§2§é% én?s’g§8 |‘€x?r?§”6‘ra§®%‘1|b@&§°a$f@“fﬁé>(?d?@ﬁ§@lna§f zolpidem per
HiLebiveef Pt powithiyes deistritieddSohaxainasesa very rapid rate of
dissolution, and are capablg of dissolving within about 2-3 minutes

@g gﬂ %ﬁﬁ’@%zmmmaﬁﬁ ﬁl@[%@d’t&&é&’@h@&ﬁﬂ@ &Q{j&ﬂv@fﬁé}ﬁ, reliable,
Halpidedozengs ntign.is designed to produce an
javerage (}%Igsma conﬁ%ﬁﬁ%}} %’? g(gp fom & '%fﬁ%@ L pERsgpdvotably, the
RARGGraHEoghoBiRtrrr e filinke raol Pladstiseiior ipidglew a5 tWdnter-subject
vzolghdemilazenger ek BRuHESIgNSt o0 Lo aymean peak plasma
n‘fﬁﬂ&%{ﬁgaﬂ%ﬂ within the ranﬂe of from aboﬁ%yo&f{)" aé)b%nlﬁ%ggmr?a%&ar%{m}%e
of zolpidEm par AiEF P S A @E’@H?@ﬁﬂ@lﬁé‘:wm&n@t of zolpidem
CHisuT $h eI GBIRE0S/0TRT BBE BILISANRE/0030RHS Ml 10 Mehutes, 5

nfelRides 0zengs;can be dssigned to produce a mean peak plasma

concentration Qv&%%aat Oeu(%rrfl]lr(lig]é%ct)l%1 tS Al st e torekstdbornidaograens

rehapipidepRehdnililiser lasma within about 5 minutes to about 2

ours. [02121 The %?5#%%?’%??%&%%& SPiHEt ek Lazsnge rnpgsinone.

2 &?}nv ﬁ&%égdlﬁvsgmma&mwﬁfﬁmmﬁ%%kw&'agi'ck»
potpidemaarianeddec05al; Ofdy the .lozenge compositions are
capable of very rapidly dglé\t{egring zoIp%e%(nm\?\i/ﬁﬁ%nv?%%re@s%jj&%cmmmg to Table
variability in terms of maximum plasma concentration (C,,,ax) and the time

[dﬁlgﬁaac the maximum plasma concentration (T,n2,) so that a.
the pe&?@é’ﬁ?@ﬁ%ﬁ@é@?ﬁﬁb‘ﬁﬁ?@ﬁf@ﬂ%@m enters the bloodstream

withirl alolpt Boyisiltatis SR, ABRIMIESAAIVMIESH AR snou 5
minutes, gr eyen within about 1-2 minutes after zolpidem is released from
the carrier. Example 5. Dissolution Profiles for Zolpidem Tablet and

LozeRgéCftpolsitons. ({0248l Thislexanpipdusyaes 0emeahutes)

dissolution profiles for a zolpidem quick- dissolving tablet made according
107 $apikhg Gngrangaipldendidoengermaddiageording to Table 4. 15 [02141
The ogsaRAsitigys tested were as follows: 1.. Zolpidem quick-dissolving

tablet (typically dissolves sublingually in about 5
,Eq(,»g/zgatusyf USP Apparatus Hg Y

Medium = Phosphate Buffer pH6.8
Volume of the Medium = 500 ml
Spindle Speed = 25 rpm
Temperature = 37°C

[0216] Table 5 below shows the dissolution data and Figure 2 shows the mean dissolution
profiles for a zolpidem quick-dissolving tablet and zolpidem lozenge of the present invention

at 5, 10, 15, 20, and 30 minutes in phosphate buffered medium (PH 6.8),
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minutes). 2. Zolpidem lozenge (typically dissp!ves sublingually in qbout

2-3 minutes). [0215) The experimental conditions were as follows: 20

Mt 8B IApparatus = USP Apparatus TI Medium = Phopph@ies/oose:1

Buffer pH 6.8 Volume of the Medium = 500 ml Spindle Speed 25(:p:n
12b1d empRKetiSird3%Fol0Rd 641 I@Qﬁe Elg? |9 188 Slxr}%v(\rl% g]e g"lﬁssis ? Qm aoz%nge,

and Figure 2 shows the mean dlssolutlon pro OHESTor A%

FSTJTCI; Tés%g}% éagée%?:&egﬁ %?%Eﬁ?}ﬁfﬂgo%ﬁ@“éd medium @pﬂ@& 30

63 WO 200587976 PCT/US2005/0t58b24: BBl 5. DisstatidinsdatalfeisD')
the zolpidemdquick-dissolving tablet andizolpidem lozenge. Tulle Quick

Dissolving Taplet ozenge (MW :

F1SDi) 1g4 9@7 7-32.4.16/2 1032 %ZB %1 7.8.6 15 SG.1, 2.6, 8é
82.7, 46 201é3, 15.9 82.1 4.6 30 85(21,719.89.6,2 s -|.i 1RSD fﬁg!a@ve
Standard Deyiati_on ------ ~- Exampgg §5§olpldem _ Stie
Studies {02171 Fhis-example-provides-two-studies_illustrating _ _
pharmacokinetic profile ofithe 5 zofpideftablets of the presefRgifnestion
II§ c&ﬂ?ﬂ‘é{?é&"i Bo&saquivalent commercial oral tablet. Zolpidem

d Tablet vs. Ambien Oral Tablet:
E éjntl)llmﬁg ‘}5] akol%\ﬁ\(/i%?l{ harmacokmetlc Studies,

[0217]  This example provides two studies illustrating the pharmacokinetic profile of the

zolpidem tablets of the present invention as compared to a dose equzvalent commercial oral
tablet.

Zolpidem Sub,lingual Powdered Tablet vs. Ambien Oral Tablet:
[0218] To evaluate the pharmacokinetic profile of a sublingually administered zolpidem
formulation, a 10 mg zolpidem powdered tablet buffered at a pH of 9.8 with 23 mg sodium
bicarbonate and 17 mg sodium carbonate (Formulation A) was determined in eight healthy
subjects (5 male, 3 female). Formulation A was admunistered under the subject's tongue and
had a very rapid dissolution rate, .., within about 1 to about 3 minutes. The study
performed was a fixed-sequence, open-label pharmacokinetic study in which subjects
swallowed saliva at a rate of every 2, 5, or 10 minutes over a 10 minute period of time
("swallowing time"). For example, a 2 minute swallowing time refers to swallowing saliva
every 2 minutes over a 10 minute period (i.e., 5 blocks of 2 minutes each); a 5 minute
swallowing time refers to swallowing saliva every 5 minutes over a 10 minute period (i.e, 2
blocks of 5 minutes each); and a 10 minute swallowing time refers to swallowing saliva every
10 minutes over a 10 minute period (i.e., 1 block of 10 minutes). Serum blood samples were
collected over an 8 hour period and the plasma was assayed for zolpidem levels, e.g., using

high pressure liquid chromatography (HPLC)-tandem mass spectrometry (MS).

[0219] Figures 3-5 show the plasma concentration over time in each subject for
Formulation A at swallowing times of 2 » 5, and 10 minutes, respectively. Tables 6-8 below
show the values for the pharmacokinetic parameters determined in each subject for

Formulation A at swallowing times of 2, 5, and 10 minutes, respectively.
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[02181 To evaluate the pharmacokinetic profile of a sublingually

administered zolpidem formulation, a 10 mg zolpidem powdered tablet
buffePed 'y BH of 9.8 with 23 mg sodium 10 bicarbonate and¥k7rmgeo0s/005021
sodium carbonate (Formulation A) was determined in eight healthy

Butettdisrmalekiadenateh fosmiaiannasadminisiared i &i%&ﬁﬂ% fine.

subject's tongue and had a very rapid dissolution rate, i.e., within a

{o about Smiijedes. The sfudyr eged wasqa fi -
spen-tabet-pharmacokine He—studwux{/ﬁch A sub;e'mctuxxﬁs gs@%ﬂowe}é saﬁ"\g/én%hr/ml)

b _rateof mm}‘rv 2. 5_or 10 minutelover a 10 minuté?period of time 1517
"swallowmaQtlme") For example2a 2 minute swalldwing time refers toos

A

swallowing saliva every 2 minutégmver a 10 minuigjperiod (i.€6.,5 bleEKS
bf -2 minutesteach); a 5 minute syyallowing time Tefersto-swattowirg
saliva every 5 minutes over a 10 minute period 2 blocks of 5 minutes

pach); and a510 minute swallowirf time refers to $w®allowing saliva eygry
to-minutes qver-a-16-mintie-period-fi-e-|-block-of 10 minytes). Serum
blood samples were 20 cpllected Over an § hour p]@rf?od and|the plasfia
was assayed for zolpidem. Tevelsy@-g-, using high pressureictid 3
hromatography (HPL.C)-tandem mass spectrometry (MS). [0219] Figures

3-5 show th plasma congentratid@h over time in eakh subje¢t for 363

Form%ﬂf% at : ratowing-times-of 2,-5-and- 10 minutes,_tespectively.
Tables 6-8 ow the valugg for the I harmacokinetic jparameters
determined. in pach subject fof 25 B8mulation A at swallow ng times offt,

5, and YEPIIYES), respectively, 64 WO 2p05/07936 597
PCT/US2005/005021 Table 6. Pharmaco <|net|C(@ga;r@meters for (440 3

ave (A

Formulation A at a. 2 minuté swaiiowing tirme—Snb-ect=3-TPrmax-(rmirr)

/m icos (xrg.hrhxll) 1 --------'30142 317 L 25
T§§ %‘é’%‘m 5% parimsirs OFPIRTAEY A at 55501182 G4El6vaR 1R

A/I4 7 9%142 Geg
ubject Tnax (min.) Chax (g/ml) | AUC3 (ng.hr/ml)

1 30 134 350

2 25 252 1201

3 ‘ 90 168 906

4 50 172 517

5 25 191 520

6 90 ‘ 146 490

7 120 185 805

8 40 77 464

Median (Range) 45
(25-120)

Mean (CV%) 165 656

(30%) (44%)
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8 25 96 363 Median (Range) 70 --- (25-180) Mean (CV%)_ | 159 5925

44%) Table 7. Pharmacokinetic parameters for Formulation A at a
minwuelézg{ﬁém&%i‘ng time. Satbgect Tm,g (mvr.) C, ,x (mg/mittl) Al]bm@?é)g/oosozl
(n.hr/a)130!134 350 2252521201 390 168 906 4 50 172 511 i
T9IER0PB:96:)46iIHA0 EdRRL8THID LT 464 A RIS ime.
(25-120) Mean (CV%) 165 656 (300/,) (44%) 5 65 WO

) D" .
mﬁ P coKine p%’ lal',! |%56| T :
EWOZl s J?e%{/'ﬁrj%ﬁvq\%?g tirne.&%ﬁ‘b det - | KLUF%? (ng.hu/ml)
(cnm.l, ¢, mnd (nglirtl) AtJC-s (ng Hianl) 990 - 137137 _ 361t 25- 2435,
91.3 3 r 183824 90~ 12U ~ 5§~ -- - 20850 138 913
3 120 183 874
4 20 120 ' 508
5 50 196 728
6 50 208 587
7 50 131 708
8 60 158 552
Median (Range) 55
(25-120)
(28%) Q27%)

[0220] The pharmacokinetic results obtained for Formulation A were then compared to
pharmacokinetic data obtained from the package insert and the literature for a dose equivalent
Ambien® oral tablet formulation (Formulation B). Figure 6 shows the mean plasma
concentration over time for Formulation A (zolpidem sublingual powdered tablet) at the 3
different swallowing times and for Formulation B (peroral (PO) Ambien®), which was
obtained from the literature (Greenblatt et al., Clin. Pharmacol. Ther., 64:553-561 (1 998);
Greenblatt et al., Clin, Pharmacol. Ther., 64:661-671 (1998)). Table 9 below shows the
mean values for the pharmacokinetic parameters determined for Formulation A at the 3
different swallowing times and those for Formulation B from the literature (Greenblatt ez al.,
Clin. Pharmacol. Ther., 64:553-561 (1998)).

Table 9. Pharmacokinetic parameters for Formulation A and Formulation B,

| Formulation T max (M0 Coax (ng/ml) | AUC (ng.hr/mi)
 Formulation A 70 159 592
(2 min. swallowing time) (25-180) O (28%) (44%)
Formulation A 45 165 656
(5 min. swallowing time) (25-120) (30%) (44%)
Formulation A 55 172 682
(10 min. swallowing time) (25-120) (24%) (27%)
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196 H682 - 8 60 _ Median (Range) 55 (25-120) L Nfean (CV%} 172 { _

(2888 (27%) (02261 The pharmacokinetic results obtgined for Formulation
eg‘{??éfﬁ%éi‘npared to pharmacokinetic data obtained from Pae/0S2005/005021

package insert and the literature for a dose equivalent 5 Ambien'r' oral

tablet fBomiiBkieA (Formulptlon BlFiore 6 hows i mean-ptasma

concentratigmanes time for For(mglls%s)n A (zolpid ubling ual powdered

T A RY) Qi n At Al inA timac
dDICL) e, o arererosyvanrtthwitiyg-tH-Hes .
PO) A%%%Hﬁﬁ?v%hich was obta‘ﬁed from the litelature (Greenblatt‘\@lgat,
Clin. Pharmacol. Ther., 64:553%56143998); Gredhbtalt et al| Clin. (12%)

P a%i?wéﬂeaezﬁ@smu@im@g@@) oshalbld Q. belownshowsithe, 10! meanm
V;/él ues,§ r( CLLVely.

T TN B A RS REe PSS feoes Tt PRI R L onpfisletiofyakiation
at the 3 different swallowing times and those for Formulation B from the

{azeﬂaturm(ﬁmepbmbagmema.d%@w@ag%ﬁ&%_%@?%é%ﬂ%%@&-%mdmd
Table 9. Pha[m(?cokinetic arameters for Formulation A and Formulatio
" HERERBANIL . 2 G €1 g1 KU ot oo
tipgelBgEeRl {2 thimewatowing m)%%@g%@%@? Iﬁg[grlgx;%]%tlo An ?

. in..swallowing time) (25-120} (30% (44%) formulation A 5
i 3.72%%%6%’0@@?&%}’fwu?g%ﬁ%aez)?%igﬁ@8 %%‘ 1y PEPrRc ueved within

b0 eI 0 50RELE dpiaraiomNiHE L6 6 B4 tGtimn Waliver {2 BB

6B e(SAoniEALRYMRLRUL R é(@ée&g(ﬁuﬁgl%é?ﬁﬁ%}jsg% é%g@e]g&z%)cl(a\ﬁ/? %ﬁgc%t) or 102

nﬁ%%%?@%%%@%%?%nTﬁnh e o 225%4?53 53-561 (1 ’9@5} froellsz)ifing cimmercial
oral tablet administration. As such, the present study shows that zolpidem from the powdered
sublingual tablet is rapidly absorbed and has substantially better bioavailability than the

commercial oral tablet. The present study also shows that the improvement in bioavailability

1s independent of the swallowing time.

[0222] Figure 7 shows the mean plasma concentration over time for Formulation A at
swallowing times of 2 and 5 minutes using the data from all 8 subjects and the mean plasma
concentration over time for Formulation A at swallowing times of 2 and 5 minutes excluding
the data from subjects 3, 6, and 7, who apparently swallowed earlier than their scheduled
swallowing time. Table 10 below shows the mean values for the pharmacokinetic parameters
determined for Formulation A using the data from all 8 subjects or excluding the data from
subjects 3, 6, and 7. When subjects who apparently did not comply with the study protocol
were excluded from the analysis, peak plasma zolpidem concentrations for the remaining
subjects were achieved within about 30 minutes rather than from about 45 to about 70

minutes following sublingual administration.

Table 10. Pharmacokinetic parameters for Formulation A with all subjects or excluding those

who swallowed early.

Swallowing Time Trax (min.) Cruax (ng/ml) AUC (pg.hr/ml)
2 minutes 70 159 592
(all subjects) (25-180) (28%) | (44%)
2 minuies 30 159 570
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values, respectively. The numbers in parentheses for C,,,,; and ACJC
represent the coefficient of variation percent (CV/a). [0221] This study
demtfhStPatEs tHat delivery of zolpidem across the oral inucosa pEadUSHEL vos0:
5 mean plasma zolpidem concentrations that were from about 45% to

AbEstt RANRATRAIEE BN those plasggyed forthe torgrmer ciatoral tabjet,

Huring the Bdpur period followi%3 ad)ministrationfln é)tsddition, peak g%aér)na
Zolpidensgpnpentrations-were-achieved-within—abott-45-te-abeut 70— ——
minutes{ fﬁ)llowin sublingual adm?r?i:stratior, Whilefégak plasma zol qél%m
L all subie k& %)
concen §

ratio re not achiev&d il 96 ninuté%g(@nbien r) pac
nsert) o1t Minutes|(Greenggattetaly Clin R garmacol-—Ther:; (,3&9
S

64(@1\%51@] g&@g&pgo lowing c%%r?@rcial oral t?@kﬁ% dministration<5 5

such, the grasgnt stu y shows olpidem fro powdered

HEV RPN |

i}’%@gs'%”? 's_tﬁ’% @C%E’{afﬁed r!ﬂm‘?f)%‘re?;%begnﬁg % '?IT resent the i rter *ximum
bﬂ%\!,afl’lp Ediltfyl}t %Mﬁb&gmmﬁﬁﬁﬁk% ﬁaaﬁﬁﬁgeﬁ%@gné e%@%gio variation
shows(thatithe improvement in bioavailaBﬁity is independent of the
swallowing time. 1.5 [0222] Figure 7 shows the mean plasma
[@réentighis:s sver trankadrdsmalbiefial 40 minakvsimyineEiphe @nbh 5

phRiutes kising sheudatalan All8subissisanch s 89&&@%@;&»@3 t 5’ g
an

rSone ptrag(c){] (ﬁ%\é?r time for Formulation A at swallowing times of ( ~
SRR RS Rt st s rarred g dhtdinge doriha nsrif slsprieuljects taking

FewalletivedBaaigierddtad ui;ei)r. smeﬁhumqﬂ@e«ﬁ_al @Mwﬁm&%ﬁ%&@%@% for

: an.vaiues 10r tne arma ne arameters

g T I S
repeEiediinectie batenie ol Sohjeomsng, 6; dndite Whechsuibjectsawlhg Formulation A

a@ﬁ@g@@@yeg@gmmmgh the study protocol were excluded from the
analysis, peak plasma zolpidem concentrations for the remaining subjects

THvesa ACRigvAd AR ARGLL S miRylEs FAter thap rom about 45 to about

70 minutes following sublingual administration. 25 Table 10.

- Phargagiinetic paramgiels Jo, FRmaiator: A witialh suprects of: :
excluding those who swajlpygg§arly. Swa lgmgwgl[ﬂge . (n@n‘é;;;%sﬁg glo;vmg
(ngl) AUC; (ng.hrfrn)) 2 mjgutes T 707 1597592 (Al subjects) (ZD-J.OIIJg -
(25H))-(440X)—2-Minutes 30.159.5"0_67 WQ 2005/07976 ‘
PCT/U32005/005021 (excllifling subjects 3, 6, J425-90) 31p6) (44%)L4nd
n 3 7 7 18

4 49 19 8
5 5 19 24
6 30 19 18
7 25 23 15
8 13 24 14
Median 12.5 19 16.5

[0224] This study demonstrates that the onset of sleep for subjects taking the zolpidem
powdered sublingual tablet is substantially faster than that achieved Wlth the commercial oral
tablet. In fact, the onset of sleep for subjects taking the sublingual tablets of the present
invention can be as early as within about 12.5 minutes following administration, which is

more than 3 times faster than the onset of sleep for subjects taking the commercial oral tablet,
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5 minutes 45 165 656 (all subjects) (25-120) (30%) (56%) S minutes 30

165 609 (excluding subjects 3, 6, (25-50) (40%) (55%) and 7) V a ues

reptésEiEtHa’Mean The numbers in parentheses for T.. represeat ieo0s/005021

minimum and maximum values, respectively. The numbers in
ORABIIRERS RS G X AR A (hERERREAL IPO LORSTCBRI QR YRIIAlORaytime

percent (CV%). [0223] Figure S is an expanded view of the first 90
COFFARABLS SR RGPS ER] e 2iMis Barticular, Figure 8 illustrates the

estimated time for the onset of sleep in subjects taking Formulation A (left
[0%i5te I Wby EH dhe Ao e e oPidsrse byt dgenlindupfasisadkrpigidem
prEguyiasiRR ﬁ&%mgem_ fgﬁﬂgiﬂf)e_a'ﬁh%llﬁl@&ﬂ REasmigy ﬁhelpj,d%m ﬂﬁusrfesgmblezll

concentration effective for inducjng sleep onset js.shown by the horizontal,
PR EGUERE ALTS PR ShRTNIE 0 ORI ime 4616 RSB o
likslekpralacisigntiie deufiine sqdedbnsubje et takingeiormutatiomAel@ahbthiedlet in

ifferent swallowing times. Table 11. Reported daytime slee set.times
o o R ST Sl ant JEp\ER SR e,
nusybat ofvamaktimrezgim enbatinves (sitien Jitadiie, @hinidatingthg effgt of food, pad 3efucing
an% 8ot A% Yo 1SR %<6 30 19 16 7252315 S 13- 24 14 1viediau
2.5--1916.5 1 [0224] This study demonstrates that the onset of sleep for

subjecis, kg 416¢ BRidamL LACGIRduRIDL Sllahih s PsiacUaly

faster thag{?hat achieved with%)he commercial oral” 15 tab%lt. In fact, the

onset ¢feRigh QirkdBjdets taking the sublingual tablets of the present

[o»@Ntio sandeasess Mashwithisorbeut A 8lminyesifplowingiministered

STRREAR AN 5 Mol on s Bl e 0 g1l ISt.
(Formulation C) and a 10 mg zolpidem quick-dissolving tablet made according to Table 3
(Formulation D) was compared to a dose equivalent Ambien® oral tablet formulation
(Formulation B) in eight healthy subjects. Formulation C (SL Tablet) was administered
under the subject's tongue and had a slow dissolution rate, i.e., within about 10 minutes.
Formulation D (FS Tablet) was administered under the subject's tongue and had a fast
dissolution rate, i.e., within about 5 minutes. Formulation B (PO Ambien) was administered
perorally with 180 ml of water. The study performed was a three-way crossover, fixed-
sequence pharmacokinetic study in which subjects swallowed saliva at a rate of every 2 or 5
minutes over a 10 minute period of time ("swallowing time") for Formulations C and D.
Serum blood samples were collected over a 12 hour period and the plasma was assayed for
zolpidem levels, e.g., using high pressure liquid chromatography (HPLC)-tandem mass
spectrometry (MS).

[0227] Figuore 9 shows the mean plasma concentration over time for Formulation C (SL
Tablet) at swallowing times of 2 and 5 minutes and for Formulation B (PO Ambien).
Likewise, Figure 10 shows the mean plasma concentration over time for Formulation D (FS
Tablet) at swallowing times of 2 and 5 minutes and for Formulation B (PO Ambien). This
study demonstrates that delivery of zolpidem across the oral mucosa produced peak plasma
zolpidem concentrations at a substantially earlier period in time and at a substantially higher

level following sublingual administration than observed for the commercial oral tablet
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WO 2005/07976 PCT/US2005/005021 One skilled in the art will

appreciate that the onset of sleep observed during the daytime
corvaspandsde the onset of sleep at night. [02251 Furthermore the
pharmacokinetic profiles for subllngually administered zolpidem Cﬁ/&éﬁ%’éﬁ“"‘m

oftera d longer-I st eak of |dem (see, Figure 6), and thus
resem mn 5% gﬁﬁ? E:eog?él%sgﬂﬁsﬂ‘\céf FFsiHEATRR e ssefving tablets

1szr@1bpitiseahs¢xbai rasunaammmmbéﬁ@ bh)armmkm@tﬂ@apngﬁl@mauma&ﬁlt

{eXoly rigr to the [Ci let in redu e.to

taor?se%ﬁﬁ@?é%?et%%oggﬁt\ﬁty, raintai alf?]{I) g(’%lé;ltégefgfon(:ee@t etroztOlI:p ﬁ% SS gving tablet is

subgibeHp s Keavilps pobievadpittly thleeprguaiiiy] etimniztadin @“ﬂmepm‘sram ofidy also

HORS AN SSRGS [

; Slow Dlssolvg a &' Quick- DlssoIV|r% {ggégr#%%%%ﬁr%gf‘g% \‘%S%ngrﬁggetﬁngmfi the
06258]%?65?8 Hie Bbisluate the pharmacokinetic profile of a

0subllngually administered zolpidem formulation, a 10 mg zolpidern

SNhNGA R h Raie ceBldig e TisdlEnhicoasidination @y herdia

ind@pogzalpidersrentisksdisselving wiale AR or gt optaRIR hLoere
o Fq{C Iatlocp?_[ﬁ rﬁ? ?t’( r(%g to,a dose equivalent Ambiene oral tablet
pormu A e ‘Pﬁ?)a St REMN AL hRacileren i ety
foTegblag) 1me§tmedbsmh&ﬂr1ﬂ®m¢h1emﬁBbtpmgy@ﬁndsﬁaﬁoa Sﬂa\Mxmnple for

bou minutes. Form Iat

D o AR AT o B ettt n
the . éghmmheawmngs mﬁ Huisery o ihati QmBH(lFCMBﬁ)IWéﬁicatmns may
bediaivatRsRAAR AR AR B o wPLet, TP Ry RRKPLREL as

a three-way crossover, fixed- sequence pharmacokinetic study in w |ch
- subjects swallowed saliva at a rate of every 2 or 5 minutes over a 10

minute period of time ("swallowing time") for Formulations C and D.

Serum blood samples were collected over a 12 hour period and the

plasma was assayed for zolpidem levels, e.g., using high pressure liquid

chromatography (HPLC)-tandem mass 25 spectrometry (MS). [02271

Figure 9 shows the mean plasma concentration overtime for Formulation

C (SL Tablet) at swallowing times of 2 and 5 minutes and for Formulation

B (PO Ambien). Likewise, Figure 10 shows the mean plasma

concentration over time for Formulation D (FS Tablet) at swallowing times

of 2 and 5 minutes and for Formulation B (PO Ambien). This 30 study

demonstrates that delivery of zolpidem across the oral mucosa produced

peak plasma zolpidem concentrations at a substantially earlier period in

time and at a substantially higher level following sublingual administration

than observed for the commercial oral tablet
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69 WO 2005/07976 PCT/US2005/005021 administration. As such, the

present study shows that zolpidem from both dissolving tablets is rapidly

absorbed and has substantially better bioavailability than the commercial

oral tablet. Furthermore, the onset of sleep for subjects taking either LLOYD WiS

@olpiids: dissolving tablet is substantially faster than that achieved with

the commercial oral tablet. The present study also 5 shows that the

improvement in bioavailability is independent of the swallowing time and

the fodmulatidéhofthedissgotuing tableta A28l phblicationg andapatent mg, a

&Qﬁgﬁ‘%’%@&%t’e gnl ne& Isceslg)%mg eaélo earientg e e Ao QE)%IeeldsgP{d harmaceutical

reference as It each Individual publication or p%té)r?trapp iCation were

@pepificatiy dnd inditinkiaydindizated 20 Wbjetorpbrated byerefdidnpkarmaceutical
: ng.l ' described in s detail b

R RIS e S S S i R

snlti 45’ seaidilynaippsare i tiogeiof bedivrabprsiidl bufthe andibiighiofthebuffer are

srachings bl RueRtien hat srriain changepand medifigationsgnay be

made thereto without departing from the spirit or scope of the appended

claims, 70 LLOYD WISE CLAIMS: 1. Use of zolpidem in an amount from

about 3:mg to! A6t gladm chrBEMER DA @ Edhsosrlig Bharapeutical

dbm prsipRiRHAR S SeliEiRRBIMANE Higaled GORMRASIHAR for JI8PHNBosa following
insomnia in a subject, wherein the solid pharmaceutical composition is
AHSLERIER to the subject and provides delivery of zolpidem across the
subject's oral mucosa, and wherein the carbonate buffer and bicarbonate

buffer are pré3entse & chibohatehbrearblonsit dvstigith sadinioflebonpdsitita further
cak%r(l)urtisle:slg 12n ‘Ié?e %Sg(gfsfn' irrgag.1 Wgeéggn at least 75% of the solid

p(h maceu?lca 1861c0mp05| fon é}gsﬁve‘s within about 10 minutes or less

within an oral mucosa Following administration. 3. The use of claim 1,

Whereiﬁ- the SEh@. pﬁarm%(%@ﬁtalcorﬁpméni(jhefuw@r }d@ﬂpﬂi@éﬁi_aabindmposition
&%F‘«é’é%‘tﬁ%a&%@g@%ié\;@%yﬁsowflfﬁﬁ‘tﬁe WD@%%'PS%%?QHQCOS following

pharmaceutical composition 15 dissolves within about 10 minutes or fess
rHm tHatisubject's oral mucosa following administration. 5. The use of
claim 1, wherein the solid pharmaceutical composition

5. The use of claim 1, wherein the solid pharmaceutical composition

dissolves within about 1-3 minutes within an oral cavity following administration.

6. The use of claim 1, wherein the solid pharmaceutical composition
dissolves within about 2 or 3 minutes within the subject’s oral cavity following

administration.

7. The use of claim 1, wherein the solid pharmaceutical composition is

administered sublingually.
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dissolves within about 1-3 minutes within an oral cavity following
administration. 6. The use of claim 1, wherein the solid pharmaceutlc? OVD WISE
composition 20 dissolves within about 2 or 3 minutes within the subje ét% v
oral cavity following administration. 7. The use of claim 1, wherein the
solid p&arma&émtiml coHnipositipwisradriinistereshsubiingwalty tedl ftdfD ¥ group
S{ f hkel use ?f claim 1,bwheEe|n the oral mucgosa is select glglfrom d
%nsm mL%pOcoSrlllss iy of St aal USSP feeat élggsaglﬁ’ mucosa, an
Imigosthediatal mucosa, and lining of the lips. 9. The use of claim 1,
wherein a mean peak plasma concentration of 5 zolpidem between about

20 to @OUt 1@961‘] g@lé% Q‘HQHHC?d M@QI@QOH{C% g% QSI'R'Q Oé{)tr%entratlon of

hours. 10. The use of claim 1, wherein a therapeutically ffectlve amount
@rlpz@ﬁmd@&weﬁwqueaﬂd@@é{@@éﬁ@%@ﬁ(ﬁlhtﬁom@@mmél@nﬂbwhé iautes to
Adam dywherein the carbonate buffer and bicarbonate buffer 10 are

present in a carbonate: bicarbonate weight ratio of about 1:1 to about 1:5.

12. Th use %[clalm 1, rein the carbonate puffer and bicarbonate

buffer re pr L8P & a? Ratk: BIeSHHBnAdhTRRTSAIY of Htlyer 4ntgunt of

Aabpideds 2ni3s Theuselafelairmithivhboaisthe iskiek pharmaceutical
composition is a Iozenge 15 14. The use of claim 1, wherein the solid

pharmaceuti £ompos on [ ablet. 15. The u %alm
the car‘iibnatcfguf?er %lca onat]ee]b1 Srcar%u%‘éa%ﬁ fa‘stb eerctosn e buffer
malivasenaipkl @@&t@tdﬁacaﬁoenmﬁwmghmwiofod]ahuum Wbei‘mmtﬂléi.

carbonate buffer and bicarbonate buffer 20 raise the pH greater than 7.8

irrespegfive Ofﬁe%%tblgcw&t%%i?ﬁﬁééﬁ'ﬂbﬂaé%ﬁfépHQd bicarbonate buffer

pharmaceutical composition comprising: about 2 mg to about 5 mg of
Ys|praesnt & eatbpadts butrsbosats wWahedhBbnateaborfel: B wheitbiniZhe
carbonate buffer and bicarbonate buffer are present in a

13. The use of claim 1, wherein the solid pharmaceutical composition is a
lozenge.

14.  The use of claim 1, wherein the solid pharmaceutical composition is a
tablet.

15. The use of claim 1, wherein the carbonate buffer and bicarbonate buffer

raise the pH of a subject’s saliva to a pH greater than 7.8.

16. The use of claim 15, wherein the carbonate buffer and bicarbonate buffer

raise the pH greater than 7.8 irrespective of a starting pH of the subject’s saliva.

17. A solid pharmaceutical composition comprising:
about 2 mg to about 5 mg of zolpidem;
a carbonate buffer; and
a bicarbonate buffer,
wherein the carbonate buffer and bicarbonate buffer are present in a

carbonate:bicarbonate weight ratio of about 1:1 to about 1:10.
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carbonate: bicarbonate weight ratio of about 1:1 to about 1:10. 72 LLOYD

WISE 18. The pharmaceutical composition of claim 17, wherein the ~ LLOYD WISE

carbonate buffer and bicarbonate buffer are present in a
carbonate:bicarbonate weight ratio of about 1:1 to about 1:5. 19. The
pharméageuticBhephwositioniefl clainpasitiovhelelaimd tarberrareths ¢rutiepate
RREPIGR BRARS PILTEL AL HEESRALIN 7 SRHPONUR- DICARLAMSWEIA o of
ratio of about 1:1 to about 1:2. 20. The pharmaceutical composition of
aith 1l [9ukRet Eemprising a binder and a disintegrating agent. 21. The
pharmaceutical composition of claim 17 wherein the solid 10

pharmageuticahepmpesitianiis it RgRRERNZE diisplamaeeutiGalcarbonate

composition of claim 17, wherein the solid pharmac,eut";oal composition. is

b AR Re TR AR S S FbA TR R R AL Yo Wi e gatio of
Aarhonate dudienis selected from the group consisting of sodium

carbonate, potassium carbonate, 15 calcium carbonate, ammonium

carbonate, and magnesium. carbonate..24. T har tical . :
componton o SR ARG e TR mpriigg o inder
thé grmiptegmnsistingenftsodium bicarbonate, potassium bicarbonate,

calcium bicarbonate, ammonium bicarbonate, and magnesium

bicarbgnate. 2. e RNALMACH LHGH SRR ULRR TSI kln Y& the

‘bicarbonate 20 buffer is dessicant-coated sodium bicarbonate. 73

pharmaceutical composition is a lozenge.

22.  The pharmaceutical composition of claim 17, wherein the solid

pharmaceutical composition is a tablet.

23.  The pharmaceutical composition of claim 17, wherein the carbonate
buffer is selected from the group consisting of sodium carbonate, potassium carbonate,

calcium carbonate, ammonium carbonate, and magnesium carbonate.

24, The pharmaceutical composition of claim 17, wherein the bicarbonate
buffer is selected from the group consisting of sodium bicarbonate, potassium

bicarbonate, calcium bicarbonate, ammonium bicarbonate, and magnesium bicarbonate.

25.  The pharmaceutical composition of claim 17, wherein the bicarbonate

buffer is dessicant-coated sodium bicarbonate.
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